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SUPPLEMENTARY FIGURES

Supplementary Figure 1: Total diatom abundance and relative genera contribution during DeWeX leg
1. Grey bars on the top panel are diatom abundance in cells L-1 while the lower panel indicates the relative
contribution of each genera in %. Station numbers correspond to sampling stations identified in Fig.1a.
Note that Minidiscus only appears in very low abundance at station 71 at the end of leg 1.





 

 

 

 

 

Supplementary Figure 3: Total nanophytoplankton and microphytoplankton abundances determined 

by flow cytometry during DEWEX. Surface distribution of nanophytoplankton during a. leg 1 (03-21 

February 2013) and b. leg 2 (05-24 April 2013) of the DEWEX cruise, and of microphytoplankton during c. 

leg 1 and d. leg 2. Cell abundances in x103 cells L-1 were obtained using an automated flow cytometer 

installed on a seawater continuous pumping system. 
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Supplementary Figure 4: Simulated succession of C-S-R strategists during the DeWeX spring
bloom. Model outputs are based on the Eco3M-platform following the simulation detailed in the Method
section. (A) Succession of different plankton strategists during high and low convective nutrient
conditions (HCNC and LCNC, respectively) but with low control condition (LCC) on R-strategists. (B)
Same groups with high control condition (HCC) on R-strategists. The model simulation closest to
DeWeX conditions is displayed in the B panel in HCC and HCNC, and correctly simulates the
dominance of C2-strategists over R-strategists and high levels of biomass.
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Supplementary Figure 5: Simulated succession of nutrients during the DeWeX spring bloom.
Model outputs are based on the Eco3M-platform following the simulation detailed in the Method section.
(a) and (b) Temporal evolution of nutrients during LCC and HCC, respectively.



Trait-based model of phytoplankton strategists. A trait-based model of a phytoplankton community is used in the

present study to explain the occurrence of the massive Minidiscus bloom observed during the DeWeX 2013 campaign

(Extended Data Figure 2). Four types of phytoplankton strategists are represented according to their distinctive traits

with regards to available amounts of light and nutrients. The difference in these physiological traits between

phytoplankton types is thus based on the Reynolds’ C-S-R classification14. The combination of these traits within a

phytoplankton genus enables to determine its ecological niche. The main assumption of the Reynolds’ model is that

bloom of a given strategist occurs when the environmental conditions (light, nutrients) match its ecological niche. In

the present study, the following four strategists are defined: (i) SS-strategists are recurrent nutrient stress tolerant

genera in high light environments such as the cyanobacteria Synechococcus that are constitutive of a major part of

picophytoplanktonic group in the Mediterranean Sea. (ii) R-strategists optimally grow in low light environments but

they require high nutrients in order to form bloom events. This group gathers many genera of large diatoms with

elongated body shapes such as some Chaetoceros. In our study, R-strategists represent large diatoms with fast

sinking rates generally observed during spring blooms under mid-latitudes. The last group is that of C-strategists

Supplementary Figure 6: Biogeographical distributions of Minutocellus from metabarcoding data.
Biogeographical distributions at the surface and DCM (Deep Chlorophyll Maximum) depths of genus
abundance and diversity of Minutocellus as relative abundance of total diatom reads (a-c) and as relative
abundance of total phytoplankton reads (b-d) in the 0.8 to 5 µm size fractions collected during the Tara
Oceans expedition (2009-2013). The variation in diversity for each genus is indicated as the exponentiated
Shannon Diversity Index (expH) and the color represents the number of unique ribotypes (blue= low
richness; orange= high richness). Bubble symbols are scaled to indicate the relative percent reads of each
genus with respect to total diatoms (a-c) or total photosynthetic reads in the samples (b-d).
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Supplementary Figure 7: Relative ranks of Minidiscus and Minutocellus in pooled mesopelagic
and photic zone samples. Minutocellus and Minidiscus are the 20th and 21st most abundant diatom
genera in photic zone samples (a) and Minidiscus is the 8th most abundant diatom genus in
mesopelagic samples (b) from the Tara Oceans data set.



Supplementary Figure 8: Relative distributions of the diatom genera Minidiscus and Minutocellus. (a)
Abundances derived from the 0.8 to 5 µm size-fraction from Tara Oceans. NAO: North Atlantic Ocean, MS:
Mediterranean Sea, RS: Red Sea, SAO: South Atlantic Ocean, IO: Indian Ocean, SO: Southern Ocean,
SPO: South Pacific Ocean, NPO: North Pacific Ocean. (b) Relative distribution of Minidiscus and
Minutocellus in 0.8 to 5 µm size-fraction surface and Deep Chlorophyll Maximum (DCM) fractions. (c)
Relative distribution by size fractions (in µm) at the surface, DCM and in mesopelagic samples (MES)
collected at an average of 700 m.



SUPPLEMENTARY TABLES

Supplementary Table 1: Numerical parameters of the trait-based model.

Phytoplankton Unit R-strategist C1-strategist C2-strategist SS-strategist Ref

Max. quantum yield mmolC J-1 2.55E-4 1.80E-4 2.00E-4 1.64E-4 1,2,3

Chl-specific absorption coeff. m2 mg-1 0.015 0.030 0.025 0.050 1,2

Photosystems renewal time d 2.30E-8 5.44E-8 2.30E-8 8.10E-8 4

Photosystems cross-section m2 J-1 10.9 15.8 13.7 21.0 5,6

PSII damage rate - 2.6E-8 2.6E-8 2.6E-8 2.6E-8 7

Rate of repair of damaged PSII d-1 2.0E-9 2.0E-9 2.0E-9 2.0E-9 7

Min. internal N/C quota molN molC-1 0.050 0.100 0.070 0.115 8,9,10,11

Max. internal N/C quota molN molC-1 0.170 0.215 0.180 0.229 9,10,11,12,13

Min. internal P/C quota molP molC-1 0.0031 0.0062 0.0044 0.0071 10,11,14,15

Max. internal P/C quota molP molC-1 0.0100 0.0130 0.0110 0.0143 10,11,14,15

Min. internal Si/C quota molSi molC-1 0.040 - 0.056 - 1,15

Max. internal Si/C quota molSi molC-1 0.136 - 0.144 - 1,15

Max. internal Chl/N quota molChl molN-1 3.00 2.55 2.70 2.20 16,17,18

Respiration cost for growth - 0.20 0.30 0.20 0.32 17,19

Half sat. constant for NO3 mmolN m-3 3.50 1.50 1.75 0.73 8,15,20,21

Half sat. constant for NH4 mmolN m-3 0.18 0.12 0.15 0.07 8,20,21

Half sat. constant for PO4 mmolP m-3 0.200 0.055 0.070 0.008 8,15,20,22

Half sat. constant for silicic acid mmolSi m-3 2.75 - 1.20 - 8,15

Constant in the quota function for silicic acid uptake molSi molC-1 0.10 - 0.10 - 23

Shape constant in the quota function for silicic acid uptake - 10. - 10. - 23

Half sat. constant for DON mmolN m-3 2.25 1.50 2.05 0.85 8,21

Half sat. constant for DOP mmolP m-3 0.65 0.155 0.55 0.085 8,22

Resp. cost for NO3 uptake molC molN-1 0.397 0.397 0.397 0.397 19

Resp. cost for NH4 uptake molC molN-1 0.198 0.198 0.198 0.198 20

Resp. cost for PO4 uptake molC molP-1 0.350 0.350 0.350 0.350 21

Resp. cost for silicic acid uptake molC molSi-1 0.140 - 0.140 - 22

Mortality rate d-1 0.10 , 0.25(HCC) 0.02 0.10 0.05 24,25,26



Heterotrophic bacteria Unit Value Ref

Maximum growth rate d-1 1.20 27

Half-sat. for DOC uptake mmolC m-3 50 28

Half-sat. for DON uptake mmolN m-3 1.50 27

Half-sat. for DOP uptake mmolP m-3 0.080 29

Half-sat. for NH4 uptake mmolN m-3 0.150 28

Half-sat. for PO4 uptake mmolP m-3 0.020 29

Min. internal N/C quota molN molC-1 0.168 30

Max. internal N/C quota molN molC-1 0.264 30

Min. internal P/C quota molP molC-1 0.0083 30

Max. internal P/C quota molP molC-1 0.0278 30

Mortality rate d-1 0.12 27

Supplementary Table 2 : Numerical parameters of the trait-based model.

Non-living matter Unit Value Ref

C detritus remineralisation rate d-1 0.006 28

N detritus remineralisation rate d-1 0.005 28

P detritus remineralisation rate d-1 0.010 29

Detritus remineralisation rate, Si d-1 0.0003 24

Nitrification rate d-1 0.050 24

Supplementary Table 3 : Numerical parameters of the trait-based model.



Supplementary Table 4: Initial conditions for the state variables of the trait-based model
under high and low convective nutrient conditions (HCNC and LCNC, respectively).

Phytoplankton Unit R-strategist C1-strategist C2-strategist SS-strategist

Carbon biomass mmolC m-3 0.156 0.200 0.175 0.100

Nitrogen biomass mmolN m-3 0.024 0.030 0.026 0.015

Phosphorus biomass mmolP m-3 0.0015 0.0019 0.0017 0.0009

Biogenic silica content mmolSi m-3 0.019 - 0.020 -

Chlorophyll biomass mg m-3 0.038 0.048 0.042 0.024

Heterotrophic bacteria

Carbon biomass mmolC m-3 30

Nitrogen biomass mmolN m-3 7

Phosphorus biomass mmolP m-3 0.66

Inorganic Nutrients HCNC LCNC

Nitrate mmolN m-3 8.40 2.66

Ammonium mmolN m-3 0.001 0.004

Phosphate mmolP m-3 0.39 0.09

Silicic acid mmolSi m-3 7.72 2.10

Dissolved organic matter

Carbon mmolC m-3 7

Nitrogen mmolN m-3 1.06

Phosphorus mmolP m-3 0.066

Particulate organic matter

Carbon mmolC m-3 0.665E-3

Nitrogen mmolN m-3 0.100E-3

Phosphorus mmolP m-3 0.627E-5

Silicon mmolSi m-3 0.665E-4



Supplementary Table 5: Net photosynthetic rates of modeled strategists during the
simulations. Values of net photosynthetic growth rates (d-1) of each strategist at three different
times (at noon on the 10th, 15th and 30th days) of the simulation in Low Control condition (LCC)
and High Control condition (HCC), under high and low convective nutrient conditions (HCNC
and LCNC respectively). The net growth rates of all strategists are realistic and within the
orders of magnitude of the observed datasets1,15,31.

Low Control

Conditions (LCC)
10th day 15th day 30th day

High Control

Conditions (HCC)
10th day 15th day 30th day

HCNC HCNC

SS-strategist 0.36 0.19 -0.03 SS-strategist 0.36 0.29 -0.03

C1-strategist 2.28 0.87 0.14 C1-strategist 2.24 1.15 0.16

C2-strategist 2.86 0.15 -0.29 C2-strategist 2.87 0.46 -0.28

R-strategist 3.11 0.33 -0.30 R-strategist 3.01 0.22 -0.78

LCNC LCNC

SS-strategist 0.29 0.29 -0.01 SS-strategist 0.30 0.29 -0.01

C1-strategist 2.15 1.50 0.22 C1-strategist 2.12 1.75 0.25

C2-strategist 2.60 0.30 -0.34 C2-strategist 2.67 0.53 -0.34

R-strategist 2.39 0.25 -0.36 R-strategist 2.24 -0.10 -0.89
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