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Figure S1: Top: Same as Figure 1 with Color code for Year. Locations of AT-CT data (1993-2022) in the Global 

Ocean and the Western Mediterranean Sea (insert). Color code is for Year. Bottom: Locations of data with water 

column samples. Figures produced with ODV (Schlitzer, 2018). 

 
 
 

 

 

 

 

 

 

 

 

 

  



 

Figure S2: Results of CRM measurements in 2005-2020. The plot shows the differences of AT versus CT 

(Measured minus CRM reference) for 1007 CRM bottles and different CRM Batches analyzed in 2005-2020. 

For all 1007 analysis standard-deviations of the differences were ±3.29 µmol.kg
-1 

for AT and ±3.56 µmol.kg
-1 

for 

CT (or ±2.85 µmol.kg
-1 

and ±3.30 µmol.kg
-1 

for 985 analysis when excluding few outliers). Differences higher 

than ±5 µmol.kg
-1

 were excluded for processing sample analyses but kept in this plot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3: Example of Quality control (to assign secondary flags). Left: Depth profiles of CT. Right: AT versus 

salinity from the MOOSE-GE cruises in the Mediterranean Sea (2010-2019). All data are shown including Flag 

2 (Good, blue), Flag 3 (Questionable, orange) and Flag 4 (Bad, red). Figures produced with ODV (Schlitzer, 

2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Figure S4: Top: Time-series for the period 2013-2018 of AT (brown triangles, right Y-axis), CT (blue triangles, 

right Y-axis), fCO2 calculated (open triangles, left Y-axis) and high-frequency fCO2 measured from CARIOCA 

(back dotted at 3 and 10m) at the station BOUSSOLE near DYFAMED in the Ligurian Sea (Merlivat et al, 2018; 

Golbol et al, 2020). For AT and CT data are selected in the top layer (0-20m) from BOUSSOLE, DYFAMED and 

MOOSE-GE samples at the same location. Here fCO2 is normalized at a temperature 13°C for which the 

seasonality is mainly driven by CT (Merlivat et al., 2018; Coppola et al., 2020). Bottom: Measured fCO2 versus 

calculated fCO2 for co-located samples (Dashed line: fCO2-Carioca = 1.0341*fCO2-Cal – 9.321, R² = 0.8976). 

The mean difference (fCO2cal-fCO2mes) for 67 co-located samples is -3.7 µatm (± 10.8) µatm. Localization of the 

samples is shown in the inserted map (orange circle).  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Figure S5: Measured fCO2 versus calculated fCO2 for co-located samples on several SURATLANT transects in 

the North Atlantic (map inserted). The mean difference (fCO2cal-fCO2mes) for 74 samples in 2004-2007 is -4.3 

µatm (± 12.9) µatm (open circles) and for 98 samples in 2014-2015 is -3.0 (±12.1) µatm (filled circles). Data 

from Reverdin et al., (2018). 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Figure S6: Top: Time-series of salinity normalized AT, N-AT (brown triangles, right Y-axis), salinity normalized 

CT, N-CT (blue triangles, right Y-axis), pH calculated (open triangles, left Y-axis) and pH measured (filled 

circles) in the Bay of Brest (Rade de Brest, Brittany) in 2017-2019 (project ECOSCOPA, Petton et al., 2023). pH 

is here at 25°C (TS Total Scale). AT and CT are normalized at salinity 35. Bottom: Measured pH versus 

calculated pH for the same samples. The mean difference (pHcal-pHmes) for 46 samples is 0.013 (± 0.010). 

Localization of the station is shown in the inserted map (red dot).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Figure S7: AT/salinity relationships observed in the western and eastern tropical Atlantic near the Amazon and 

Congo Rivers regions. Data are from different cruises, season and years. In the Amazon sector data are from 

PLUMAND, EUREC4-OA and TARA-MICROBIOME cruises (triangles); in the Congo sector data are from 

EGEE, PIRATA-FR and TARA- MICROBIOME cruises (circles). For the Amazon sector (grey dashed line) the 

relationship is AT = 60.016 SSS + 197.83 (R² = 0.9805); for the Congo sector (black dashed line), AT = 65.21 

SSS + 15.509 (R² = 0.9731) very coherent with previous estimates (Koffi et al., 2010; Lefèvre et al., 2010; 

Lefèvre et al., 2021). Left: all data in both regions. Right: detail for data with Salinity higher than 32. Bottom: 

map identifying the data selected in the Amazon (triangle) and Congo (circle) regions. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Table S1: List of cruises in the SNAPO-CO2 dataset 
 
 

 
 
  



 
Table S2: List of CRM Batch numbers used for cruises in the SNAPO-CO2 dataset  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
Table S3: List of references for cruises in the SNAPO-CO2 dataset  
 

 

 

 

 

 

 

  



Table S4: List of DOI (cruises or data when available) for cruises in the SNAPO-CO2 dataset  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


