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Calibration of the luminosity of the microscope:
The automated recognition of the coccoliths (SYRACO) and the estimation of their calcite mass are two methods that rely on the measurements of the brightness of the coccoliths when viewed in cross-polarized light (Dollfus and Beaufort, 1999; Beaufort and Dollfus, 2004; Beaufort 2005). The luminosity of the microscope is then an important factor that needs to be carefully controlled; inappropriate luminosity could lead to a reduced accuracy of SYRACO and an incorrect estimation of the calcite mass. On the Leica DM6000B cross‐polarized microscope that we use, the luminosity can be adjusted on a scale going from 0 (light bulb turned off) to 255 (full light bulb intensity). To overcome any change of the luminosity, due to bulb aging for example (progressive decrease of the light bulb intensity over time), the accuracy of SYRACO is periodically controlled; we use a sample of marine sedimentary material that is mounted according to the smear slide and the filtration (cellulose acetate membrane filter) procedures. For each slide, about 30 pictures of different fields of view are taken. For each field of view, the luminosity of the microscope is adjusted to different levels. The pictures are then processed using SYRACO and we compare the number of E. huxleyi recognized for the different levels of luminosity (Figure S1a). At the time of the data acquisition for this study, the highest identification of E. huxleyi (with the best accuracy) by SYRACO was obtained when the luminosity of the microscope was set on 198 for a smear slide and 250 for a slide with a portion of membrane filter (Figure S1a). These values were used for our study. 

Another issue that required testing was whether the calcite mass was the same using either smear slides or filtration procedures. To this aim we compared the estimation of calcite mass for different samples of marine sedimentary material. For each sample we used the two types of preparation (smear slide / filter) and the appropriate luminosity as described above. The results (Figure S1) show very similar estimation of the calcite mass whether we used smear slides or slides with a portion of membrane filter.

Environmental parameters distribution maps:
All the environmental parameters were extracted from existing databases. In figure S2, we present them across the study area. Note that the values of pH, pCO2 and [CO32‐] presented here (Figure S2f‐h) are the pre‐anthropogenic values calculated as described in the section “3.2 Environmental parameters” of the main manuscript.

Hierarchical Cluster Analysis (HCA):
The HCA was conducted on the standardized environmental parameters using the Ward’s method and Square Euclidian Distance (Ward, 1963). The data of a given parameter were standardized following this equation:
Xstd = (X - µ) / 
Where, Xstd is the standardized value of a given parameter and a given sample, X is the value of a given parameter for a given sample, µ is the mean of a given parameter for all the samples and  the standard deviation of a given parameter for all the samples.

 The resulting dendrogram is presented in figure S3. We added a map to show the distribution of the 3 clusters.

Principal component analyses (PCA): The PCAs were performed between the standardized environmental parameters and the standardized average mass of E. huxleyi. The PCA was run first on the entire dataset (Figure S4a) and for the 3 clusters (Figure S4b‐d).
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Figure captions:

Figure S1: a) Comparison of the number of coccoliths of E. huxleyi recognized by SYRACO for different levels of luminosity of the microscope (X‐axis) and for smear slide preparation (open black circles) and slide with a portion of membrane filter (red open circles). The black and red lines represent the 6th polynomial regression. b) Comparison of the estimation of the mass of E. huxleyi depending of the type of preparation: smear slides (Y‐axis, 12 samples, N=3752) and slides with a portion of membrane filter (X‐axis, 12 samples, N=4103). The black line represents the linear regression and is forced to the origin.

Figure S2: Distribution maps of the environmental parameters presented in this study, a) temperature, b) salinity, c) nitrate, d) phosphate, e) chlorophyll a, f) pre‐anthropogenic pH, g) pre‐anthropogenic pCO2 and h) pre‐anthropogenic [CO32‐]. The main surface hydrographic features are depicted by the black arrows and the dotted lines. The black points show the distribution of the samples.

Figure S3: dendrogram presenting the results of the HCL. The map shows the distribution of the 3 clusters: cluster #1 in blue circles, cluster #2 in grey circles and cluster #3 in black circles. 

Figure S4: Results of the principal component analyses performed on the environmental parameters and the averaged mass of E. huxleyi for a) the entire dataset, b) the cluster #1, c) the cluster #2 and d) the cluster #3. 

[bookmark: _GoBack]Table S1: Coefficients of correlation between all the environmental parameters and the mass of E. huxleyi for the 3 clusters and the entire dataset. The values set in bold are significant (p < 0.0001).

