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Table S1. Initial pigment:Chl a ratios used in CHEMTAX analysis of pigment data.
	
	Chl_c3
	Peri
	Fuco
	Pras
	Hex-fuco
	Zea
	Allo
	Lut
	Chl_b

	Chlorophytes
	0
	0
	0
	0
	0
	0,12
	0
	0,22
	0,15

	Cryptophytes
	0
	0
	0
	0
	0
	0
	0,22
	0
	0

	Cyanobacteria
	0
	0
	0
	0
	0
	0,586
	0
	0
	0

	Diatoms
	0
	0
	0,7
	0
	0
	0
	0
	0
	0

	Dinoflagellates
	0
	0,82
	0
	0
	0
	0
	0
	0
	0

	Haptophytes (Phaeocystis like)
	0,15
	0
	0,02
	0
	0,55
	0
	0
	0
	0

	Prasinophytes
	0
	0
	0
	0,09
	0
	0,017
	0
	0,006
	0,55
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Fig. S1. Evenness for the entire dataset according to different size fractions and locations on or off the plateau, and for each depth of the different size fractions. Pairwise significant differences (Tukey HSD, P<0.05) are indicated. Pielou’s index is constrained between 0 and 1 (lowest to highest possible evenness).


[image: ]
Fig. S2. Heatmap of the 50 most abundant genera/ASVs in the large size fraction grouped by depth. Numbers indicate the relative abundance of each genus for each sample. ASVs are labeled by their genus or the best taxonomic classification available.
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Fig. S3: Correlation between Chl a and small phytoplankton abundances measured by flow cytometry. Correlation was significant off plateau only.
[image: ]

Fig. S4. Example of typical Phaeocystis antarctica flagellated cell as seen by SEM in MOBYDICK samples. Scale bar = 1 µm. Copyright:  Lucie Courcot (LOG)
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Fig. S5. PCoA of communities of the small size-fraction based on weighted UniFrac distances between samples. Each point represents a sampling depth and station (a). Heatmap of the 30 most abundant genera (b). Cluster number is indicated at the root of the dendrogram. In the heatmap, numbers indicate the relative abundance of each genus for each sample. ASVs are labeled by their division, class and genus or best taxonomic classification available (c_ : class ; f_ : family). Samples are grouped according to the cluster analysis. Cluster number is indicated at the root of the dendrogram.


Analysis of all samples of the small size fraction showed that on and off-plateau community structures were not different (Permanova, P=0.33). Cluster analysis confirmed that samples of the < 20 µm size fraction were grouped by depth rather than by location (Fig. S5 A, B). Surface samples formed two different clusters (clusters 1 and 3). Cluster 3 corresponded to the first visits at M2 and M3, and was characterized by a high proportion of parasitic Syndiniales reads (Dino-Group 1, clade 1 and 4). In contrast, cluster 1 was dominated by autotrophs, mostly by Phaeocystis, and other small autotrophs such as Pelagomonas and the diatom Fragilariopsis at M4 (Fig. S5 B). Cluster 2 grouped all samples from 125 m and the 300 m samples of M2-3 and M1. Community composition of the samples within this cluster showed higher dispersion than in other clusters (Tukey HSD, P<0.05) and constituted a transition between deep samples (cluster 4) and surface samples of clusters 1 and 3 (Fig. S5 A). As a consequence of this heterogeneity, this cluster showed up to 50% dissimilarity between samples whereas other clusters were less than 40% dissimilar (Fig S5 B). In cluster 2, reads of Dinophyceae, Radiolaria and diatoms, in particular Chaetoceros, were abundant, which resulted in samples from 300 m depth at M1 and M2-3 also being included in this cluster. The remaining 300 m samples (all but M1 and M2-3) were grouped in cluster 4 and characterized by Radiolaria, mostly belonging to cyst-forming order Chaunacanthida (19-68% of the reads).
[bookmark: _GoBack]

Table S2: Seasonal drivers and key players of the balance between diatoms and pico- and nanophytoplankton.
	
	Diatom silicate limitation 
	Grazing pressure on small phytoplankton (ciliates biomass ng C l-1)a
	Balance between diatoms and pico- and nanoflagellates 1
	Key players

	Kerguelen bloom

	Early spring :
	Non limiting silicate (18.7 µM)2
	Increasing biomass (101 to 933) 3
	Increasing diatom biomass (0.55 to 1.59 µg Chl a.L-1; 73 to 94% of Chl a) 
Picophytoplankton (Prasinophytes) disappearance
Decreasing Prymnesiophyte biomass (0.08 to 0.04 µg Chl a.L-1)
	Chaetoceros,Thalassiosira 4, 
some Phaeocystis colonies 5

	 
	 
	 
	 
	

	Summer :
	Limiting silicate (<2 µM)6
	Decreasing (950 to 520) 7
	High diatom biomass (1.17 to 0.89 µg Chl a.l-1; 94 to 78% of Chl a) 
Low Prymnesiophytes biomass (0.07 to 0.12 µg Chl a.l-1) 
	Chaetoceros, Eucampia 8

	 
	
	 
	
	

	Late summer 


	Limiting silicate (<2 µM)1
	Increasing (812 to 1318) 9
	Increasing pico- and nanophytoplankton biomass (Prymnesiophytes: 0.15 to 0.22 µg Chl a.l-1; Prasinophytes: 0.02 to 0.1 µg Chl a.l-1) 
Low diatom biomass (0.08 to 0.24 µg Chl a.l-1; 28 to 40% of Chl a)
	Corethron, Phaeocystis free nanoflagellates, Micromonas 1 

	
	 
	
	
	

	HNLC Antarctic waters

	Early Spring
	Non limiting (13 µM) 2
	420 3
	Low but dominant Prymnesiophytes (0.13 µg Chl a.l-1; 41% of Chl a) and diatoms biomass (0.09 µg Chl a.l-1; 30% of Chl a)
	Phaeocystis 5, Fragilariopsis 4

	
	
	
	
	

	Summer
	Non limiting (>20 µM) 6
	430 7
	Low diatom (0.09 µg Chl a.l-1; 53% of Chl a) and Prymnesiophytes biomass (0.07 µg Chl a.l-1; 41% of Chl a)
	Fragilariopsis 8, small diatoms and nanoflagellates 10

	
	
	 
	
	

	Late Summer
	Non limiting (>4 µM) 1
	540 to 900 9
	Dominant Prymnesiophytes (0.11 to 0.2 µg Chl a.l-1; 58 to 60%) and diatoms (0.05 to 0.09 µg Chl a.l-1; 26 to 33%)
	Phaeocystis, small diatoms and Pelagophytes 1

	
	
	 
	 
	 


a For KEOPS2 (early spring) and KEOPS1 (summer), mean integrated biomass are calculated for the ML, for MOBYDICK, they correspond to the first 60m. Ciliates biomass is used here as a proxy of the grazing pressure on pico- and nanophytoplankton.
1 This study
2 Closset et al., 2014
3 Christaki et al., 2015
4 Lasbleiz et al., 2016
5 Georges et al., 2014
6 Mosseri et al., 2008
7 Christaki et al., 2008
8 Armand et al., 2008
9 Christaki, personal communication
10 Uitz et al., 2009
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Dinophyceae; Protoperidinium

Dinophyceae; c__Dinophyceae_ASV_79

MAST; MAST−1C_X

Dinophyceae; Phalachroma

Bacillariophyta; Guinardia

Acantharea; Acantharea−Group−II_XX

Chlorophyceae; Dunaliella

Dinophyceae; c__Dinophyceae_ASV_100

Polycystinea; Nassellaria_XX

Spirotrichea; Pseudotontonia

Dinophyceae; Gyrodinium

Dinophyceae; c__Dinophyceae_ASV_81

Dinophyceae; c__Dinophyceae_ASV_71

Spirotrichea; Salpingella

Syndiniales; Dino−Group−I−Clade−4_X

Spirotrichea; Tontoniidae_A_X

Telonemia_X; Telonemia−Group−2_X

Dinophyceae; c__Dinophyceae_ASV_78

Bacillariophyta; Rhizosolenia

Spirotrichea; Strombidiidae_H_X

Acantharea; Chaunacanthida_XX

Dinophyceae; c__Dinophyceae_ASV_16

Dinophyceae; c__Dinophyceae_ASV_96

MAST; MAST−3I_X

Dinophyceae; c__Dinophyceae_ASV_140

RAD−B; RAD−B−Group−IV_X

Bacillariophyta; Dactylosolen

Polycystinea; Sphaerozoum

Spirotrichea; Leegaardiella

Bacillariophyta; f__Araphid−pennate_ASV_36

Bacillariophyta; Fragilariopsis

Bacillariophyta; c__Bacillariophyta_ASV_37

Dinophyceae; c__Dinophyceae_ASV_19

Syndiniales; Dino−Group−II−Clade−10−and−11_X

Radiolaria_X; Radiolaria_XXXX

Bacillariophyta; Pseudo−nitzschia

Dinophyceae; c__Dinophyceae_ASV_23

Bacillariophyta; Chaetoceros

Dinophyceae; Dinophyceae_XXX

Bacillariophyta; Proboscia

Spirotrichea; Dictyocystidae_X

Syndiniales; Dino−Group−I−Clade−1_X

Prymnesiophyceae; Phaeocystis

Dinophyceae; Tripos

Acantharea; Acanthometron

Bacillariophyta; Eucampia

Bacillariophyta; Thalassiosira

Bacillariophyta; Odontella

Spirotrichea; f__Xystonellidae_ASV_6

Bacillariophyta; Corethron
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