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Figure S1. The psbO abundance expressed in rpkm (reads per kilobase covered per million of mapped reads). There is a decrease in
rpkm values towards the larger size fractions, probably explained by the increase in genome size and complexity in larger size fractions.
In addition, prokaryotes are dominant in the smaller size fractions while the larger fractions are characterized by the higher prevalence of
eukaryotic phytoplankton
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Figure S2. Flowchart describing the steps of the training process of SOMRCA and SOMChIF. Further information on the training procedure
is elaborated in the flowchart Fig. S3
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Figure S3. Flowchart describing the steps of the training procedure while testing combinations of satellite predictors and SOM map size
(number of neurons) for both SOMRCA and SOMCHhIF. For each combination of satellite predictors and map size, a set of performance
metrics are generated to allow an objective choice of satellite parameters and map size to best estimate the phytoplankton community
structure.
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Figure S4. Flowchart describing the operational phase of the SOMRCA and SOMCHhIF, alongside the calculation of quality control (reliability
index) and uncertainty metrics.
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Figure S5. Evaluation of the preservation of the initial dataset’s characteristics; distribution of the values within the initial dataset (Drc a
and Dcpir) and the SOMRCA and SOMChIF neurons.
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Figure S6. Evaluation of the preservation of the initial dataset’s characteristics; Spearman correlation coefficient matrix comparing intra-
correlations in the initial datasets DRCA and DChIF and the SOMRCA and SOMChIF neurons respectively.
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Table S1. List of HPLC datasets and campaigns compiled in this study

Dataset/cruise Source/Reference
Marine Ecosystem Data (MAREDAT) Peloquin et al. (2013)
NASA bio-Optical Marine Algorithm Dataset (NOMAD) Werdell and Bailey (2005)

SeaWiFS Bio-optical Archive and Storage System (SeaBASS)  seabass.gsfc.nasa.gov, Werdell et al. (2003)
Géochimie, Phytoplanton, et Couleur de I’Océan (GeP&CO) https://www.obs-vlfr.fr/proof/php/y_graph_stat_op_0.php?vI=gepco , Dandonneau et al. (2004)

Palmer LTer long term research station https://portal.lternet.edu/nis/home.jsp, Kozlowski et al. (2011)
Bracher (2015a)
RV Polarstern campaigns Bracher (2015b)
Bracher (2015c¢)
AESOP-CSIRO database http://aesop.csiro.au/, https://portal.aodn.org.au/, de Salas et al. (2011); Wright et al. (2010)
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