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Figure S1. CO2-equilibrated and CO2-non-equilibrated approaches for ocean alkalinity enhancement. In CO2-equilibrated 
OAE approach, CO2 is absorbed and the equilibrium with atmosphere is restored in controlled environments, e.g. industrial 
reactors and natural basins, before alkaline solution is introduced into the ocean. In CO2-non-equilibrated OAE approach, the 
alkaline material is directly introduced into the ocean where CO2 is consumed initially and the discrepancy between the ocean 
and atmosphere drives the ocean to absorb atmospheric CO2 and to restore equilibrium. Symbols from the Integration and 
Application Network (ian.umces.edu/media-library).

Figure S2. Spider used to facilitate the uniform enhancement of alkalinity during addition. By moving the device up and down 
the water column at a consistent speed during the injection process, alkalinity is evenly dispersed throughout the water. Photo 
source: Ulf Riebesell.
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Figure S3. Experimental timeline for the mesocosm indicating sampling, cleaning and other activities. For a comprehensive 
description of the experimental design and technical details, please refer to Paul et al. (2024) 1.

Table S1. Linear regression analysis of taxonomic groups of phytoplankton and dominant microzooplankton.

Phase I Phase IIData source Taxonomic group R2 F p R2 F p
Synechococcus -0.02 0.84 0.39 0.10 1.89 0.21

Diatoms -0.07 0.45 0.52 -0.09 0.32 0.59
Haptophytes 0.10 1.86 0.22 -0.05 0.62 0.46
Cryptophytes 0.06 1.49 0.26 -0.08 0.37 0.56
Chlorophytes 0.07 1.6 0.25 -0.16 0.18 0.69
Prasinophytes -0.11 0.19 0.67 -0.14 0.03 0.87

Dinoflagellates (Auto&Mixo) -0.13 0.07 0.81 -0.06 0.57 0.47
Anabaena -0.12 0.12 0.74 -0.14 0.05 0.84

CHEMTAX

Prochlorococcus -0.09 0.35 0.58 -0.09 0.35 0.56
-0.02 0.85 0.39 0.13 2.23 0.18Dinoflagellates (Hetero)

Ciliates -0.01 0.95 0.36 -0.11 0.24 0.64Microscopy
Unidentified microzooplankton -0.14 0.01 0.99 -0.13 0.09 0.77

Figure S4.  NMDS analysis of the plankton community in phase I (a), and phase II (b). Stress values lower than 0.2 indicate 
an ideal representation in reduced dimensions.
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Table S2. Linear regression and Mantel test statistics of the relationship between ecological distance and environmental 
distance. Significant dissimilarities among plankton communities were present with p < 0.05.

Linear Regression Mantel Test
Phase

R2 F p r p

I -0.04 0.70 0.43 -0.09 0.66

II -0.10 0.26 0.63 0.06 0.35

Figure S5: Carbon biomass across dominant microphytoplankton species: (a) Leptocylindrus minimus; (b) Guinardia striata; 
(c) Pseudo-nitzschia cf. delicatissima; (d) Cylindrotheca closterium; (e) Chrysochromulina lanceolata (>10 µm). Top panels 
show temporal development of each mesocosm and bottom panel regression on the average over time. Roman numbers indicate 
the different phases of the experiment.

Table S3. Linear regression analysis of dominant microphytoplankton species.
Phase I Phase IIGroup Taxonomic group R2 F p R2 F p

Leptocylindrus minimus -0.12 0.133 0.73 -0.14 0.01 0.93
Guinardia striata -0.14 0.01 0.91 -0.11 0.23 0.65

Pseudo-nitzschia cf. 
delicatissima 0.22 3.12 0.12 0.18 2.76 0.14

Cylindrotheca closterium -0.13 0.06 0.81 -0.10 0.29 0.61
Phytoplankton

Chrysochromulina lanceolata 
(>10 µm) -0.03 0.76 0.42 -0.14 0.03 0.86
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Figure S6. Contribution of dominant microzooplankton genus relative to the total carbon biomass. Less dominant genera are 
pooled as other MicroZP. Dashed lines and Roman numbers indicate the different phases of the experiment.

Figure S7: Carbon biomass across dominant microzooplankton genera: (a) Gymnodinium spp.; (b) Gyrodinium spp.; (c) 
Lohmanniella sp.; (d) Strombidium spp.; (e) Strombilidium spp.. Top panels show temporal development of each mesocosm 
and bottom panel regression on the average over time. Roman numbers indicate the different phases of the experiment.

Table S4. Linear regression analysis of dominant microzooplankton genera.

Phase I Phase IIGroup Taxonomic group R2 F p R2 F p
0.03 1.1 0.31 -0.14 0.04 0.86Microzooplankton:

Dinoflagellates
Gymnodinium spp.
Gyrodinium spp. 0.06 1.52 0.26 -0.05 0.64 0.45

-0.06 0.58 0.47 -0.11 0.20 0.67
-0.08 0.39 055 -0.11 0.19 0.67Microzooplankton:

Ciliates

Lohmanniella sp.
Strombidium spp.

Strombilidium spp. 0.04 1.35 0.28 -0.11 0.21 0.66
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Figure S8. Richness of (a) microphytoplankton and (b) microzooplankton community. Evenness of (c) microphytoplankton 
and (d) microzooplankton community. Top panels show temporal development of each mesocosm and bottom panel regression 
on the average over time. Roman numbers indicate the different phases of the experiment.
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Table S5. Initial pigment ratios of CHEMTAX analysis for mesocosms without bloom. A total of four runs was performed. 
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Table S6. Initial pigment ratios of CHEMTAX analysis for mesocosms with bloom. A total of four runs was performed.
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