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Supplementary material

Symbol Definition Units Value Value Value Value Value Value
HNF BAC PHYS UCYN PHYL TRI
DOP assimilation
Kipop  Half-saturation constant for LDOP  mol.L™! - 6.6210°7  6.571077 6.571077 5.66107° 5.6610°°
Intracelullar contents
Qpim minimum phosphate content mol.cell * 1.27107"%  1.15107% - - - -
QP maximum phosphate content mol.cell ™! 3Qp" 3Qmin - - - -
Qruin minimum nitrogen content mol.cell =} 16 Qi 16 Qpn - - - -
QN** maximum nitrogen content mol.cell =} 3QRn 3Qun - - - -
Quin minimum carbon content mol.cell ! 106 Qin 106 Qpin - - - -
QE” maximum carbon content mol.cell ! 3Qpn 3Qun - - -
Nutrients assimilation

o3t Maximum uptake rate for NO3 mol.cell"ts™t  p-QRe® e Q" - - - -

ko Maximum uptake rate for NHy4 molcell st Qe e Q" - - - -

or® Maximum uptake rate for PO4 mol.cell s - QR w-Qpe* - - - -
Voox'® Maximum uptake rate for DON mol.cell ts™t  p-QRe® we Q" - - - -

bop " Maximum uptake rate for DOP mol.cell t.s™  p-QRe® w-Qper - - - -

DETS-C DETL-C DETS-N DETL-N  DETS-P DETL-P
Particulate matter hydrolysis and sink

w sinking rate m.d™! 1.0 25.0 1.0 25.0 1.0 25.0
TTper,  Turnover time for DET-P d-! 0.5 0.5

Table 1. Model parameters which differ from Alekseenko et al. (2014) mentioned in Section 2.2.2, with ; = maximum growth rate



Symbol Definition Value Value Units
TRI UCYN -
Growth and Intracelullar contents
Umaz maximum growth rate 2.08107° 3.2107° s71
km specific natural mortality rate 1.16107% 1.16107° st
QE™" minimum cell quota of C 2281071 6.84107 % mol.cell !
QE™ maximum cell quota of C 6.84107'%  2.05107" mol.cell !
Quin minimum cell quota of N 3.44107 1.03107% mol.cell !
QN maximum cell quota of N 1.03107°  3.091071° mol.cell !
Qun minimum cell quota of P 3.441071  1.03107% mol.cell !
QP maximum cell quota of P 1.031071°  3.091071% mol.cell !
min minimum cell C:N ratio 5.0 5.0 mol.mol !
N’ maximum cell C:N ratio 19.8 19.8 mol.mol !
min minimum cell C:P ratio 35.33 35.33 mol.mol !
op” maximum cell C:P ratio 318.0 318.0 mol.mol ™!
Nutrients assimilation
Kyos- Half-saturation constant for yo3- 1.8510°¢ 7.610°° mol.L™*
fiir Maximum uptake rate for  os— 3.16107*° 9.911072° mol.cell '.s7*
Kyngat Half-saturation constant for y g4+ 7.0107¢ 1.6910°° mol.L™*
N At Maximum uptake rate for y ga+ 3.161071° 9911072 mol.cell ts7!
KPOZV Half-saturation constant for PO3~ 1.410°° 2.62107 mol.L™*
ros- Maximum uptake rate for ,3- 1.98107'°  6.19107*"  mol.cell '.s™"
Kpon Half-saturation constant for pon 4.32107° 1.05107° mol.L7}
Voo~ Maximum uptake rate for pon 316107 9.911072° molcell™ 57!
Kpop Half-saturation constant for pop 3.4107¢ 6.571077 mol.L ™}
iy Maximum uptake rate for pop 316107 6.191072' mol.cell t.s7!
Diazotrophy process
Nasep,%q Maximum rate of increase 1.171072"  3.51107%% mol.cell ™' .s72
of nitrogenase activity
Nasegyer Maximum rate of decay 9.3610722 2.83107%¢ mol.cell !.s7?
of nitrogenase activity
Knase Coefficient of nitrogenase degradation 9.44107'%  1.921072° mol.cell"'.s™*
COSTprazo Respiration cost for nitrogen fixation 1.5 1.5 mol.mol !
EXUDpon  Exudation part of N> fixed towards pon 0.5 0.5 -
EXUDnn, Exudation part of N> fixed towards yp, 0.5 0.5 -

Table 2. Model Parameters relative to diazotroph organisms TRI and UCYN
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Figure SM 1 Temporal dynamics of the ir situ mixed layer depths estimated using a climatology (de Boyer
Montégut et al., 2004) at WMA (green circles) and WGY (blue circles), and simulated by the model (green
line)
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Figure SM 2 Atmospheric forcings provided by the Weather Research Forecast model and extracted at the
WMA (green) and WGY (blue) locations from September 2014 to September 2015
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Figure SM 3 Evolution of monthly averaged (a) sea surface temperature (SST), (b) surface density and (c)
mixed layer depths (MLD) from September 2014 to August 2015 predicted by the model (green line) and
calculated with climatologies (WOA13 for SST and Surface density, and de Boyer Montegut et al., 2004 for
MLD)



