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1	Supplementary Figure and Table
[bookmark: OLE_LINK1]1.1	Supplementary Table
Model parameters (temperature of 10 °C used in model simulations)
	Symbols
	Descriptions
	Values
	Units
	Sources

	ψ1
	NH4 inhibition for S1
	1.5
	mmol N m-3
	(3), (6)

	ψ2
	NH4 inhibition for S2
	1.5
	mmol N m-3
	(3), (6)

	kno3_s1
	Half-saturation for NO3 uptake by S1
	0.5
	mmol N m-3
	(6)

	knh4_s2
	Half-saturation for NH4 uptake by S1
	0.05
	mmol N m-3
	(6)

	kno3_s2
	Half-saturation for NO3 uptake by S2
	1.0
	mmol N m-3
	(6)

	knh4_s1
	Half-saturation for NH4 uptake by S2
	0.1
	mmol N m-3
	(6)

	ksi_s1
	Half-saturation for SiO4 uptake by S2
	3.0
	mmol Si m-3
	(3)

	Kpo4_s1
	Half-saturation for PO4 uptake by S1
	0.02
	mmol N m-3
	(6)

	Kpo4_s2
	Half-saturation for PO4 uptake by S2
	0.05
	mmol Si m-3
	(6)

	μ1max
	Maximum growth rate of S1
	2.0 (Papa),
1.2 (K2)
	d-1
	(4), (5)

	μ2max
	Maximum growth rate of S2
	3.0
	d-1
	(4)

	γ1
	Grazing efficiency of Z1
	0.3
	-
	(3), (5)

	γ2
	Grazing efficiency of Z2
	0.3
	-
	(3), (5)

	γ3
	S1 mortality
	0.087
	d-1
	(3)

	γ4
	S2 mortality
	0.02
	d-1
	(4)

	γ5
	Remineralization rate of PONS 
	0.1
	d-1
	(4)

	γ6
	Aggregation rate
	0.06
	d-1
	this study

	γ7
	Nitrification rate
	0.1
	d-1
	this study

	γ8
	Remineralization rate of PONL 
	0.8
	d-1
	this study

	γ9
	Remineralization rate of bSiO2
	0.3
	d-1
	this study

	γ10
	Loss rate of Z2
	0.05
	d-1
	(1), (4)

	reg1
	Excretion rate of Z1
	0.1
	d-1
	(4)

	reg2
	Excretion rate of Z2
	0.05
	d-1
	(4)

	αs1
	Initial slope of P-I curve of S1
	0.025 (Papa), 0.018 (K2)
	(W m-2)-1 d-1
	(1), (4)

	α s2
	Initial slope of P-I curve of S2
	0.025 (Papa)
0.029 (K2)
	(W m-2)-1 d-1
	(1), (4)

	G1max
	Maximum grazing rate by Z1
	1.3
	d-1
	(5)

	G2max
	Maximum grazing rate by Z2
	0.8
	d-1
	this study

	ρ1
	Z2 grazing preference for P2
	0.70
	-
	(1), (4)

	ρ2
	Z2 grazing preference for Z1
	0.20
	-
	(1), (4)

	ρ3
	Z2 grazing preference for PONS
	0.03
	-
	(4)

	ρ4
	Z2 grazing preference for PONL
	0.07
	-
	(4)

	K1gr
	Half-saturation constant for Z1 grazing
	0.5
	mmol N m-3
	(1), (4)

	K2gr
	Half-saturation constant for Z2 grazing
	0.25
	mmol N m-3
	(1), (4)

	W1
	Sinking velocity of S1 and Chl1
	0.1
	m d-1
	(4)

	W2
	Sinking velocity of S2 and Chl2
	0.6
	m d-1
	(4)

	W3
	Sinking velocity of bSiO2
	60
	m d-1
	(4)

	Wsd
	Sinking velocity of PONS
	2
	m d-1
	(4)

	Wsd2
	Sinking velocity of PONL
	40
	m d-1
	this study

	Wdust
	Sinking velocity of dust particles
	0.1
	m d-1
	(6)

	RPN
	Ratio of P to N
	0.0625
	mol P/mol N
	(1), (4)

	RCN
	Ratio of C to N
	6.625
	mol C/mol N
	(1), (4)

	RSiN
	Ratio of Si to N
	1.5
	mol Si/mol N
	(1), (4)

	    RO2NO3
	Ratio of O2 to NO3
	8.625
	mol O2/mol NO3
	(4)

	    RO2NO3
	Ratio of O2 to NH4
	6.625
	mol O2/mol NH4
	(4)

	
	Maximum ratio of Chl-a to carbon
	0.05
	-
	(4)

	kT
	Temperature coefficient for the rate of biological activity
	0.0693
	°C-1
	(2)

	S1Z1
	Threshold value for Z1 grazing on S1
	0.045
	mmol N m-3
	(3)

	S2Z2
	Threshold value for Z2 grazing on S2
	0.045
	mmol N m-3
	(3)

	Z1Z2
	Threshold value for Z2 grazing on Z1
	0.08
	mmol N m-3
	this study

	rmn
	Mass:N ratio in organic matter
	159
	g mol-1
	(6)

	Qfemin
	Minimum Fe:N ratio in organic matter
	0.0066
	μmol m-3 (mmol m-3)-1
	(6)

	Qfemax
	Maximum Fe:N ratio in organic matter
	0.033
	μmol m-3 (mmol m-3)-1
	(6)

	kcoag1
	Coagulation rate
	0.0003888
	m3 (mg d)-1
	(6)

	kcoag2
	Coagulation rate
	0.0009504
	m3 (mg d)-1
	(6)

	kcoag3
	Coagulation rate
	0.0013
	m3 (mg d)-1
	(6)

	kcoag4
	Coagulation rate
	0.0011
	m3 (mg d)-1
	(6)

	Ksca
	Soluble iron scavenging rate
	0.00015
	m3 (mg d)-1
	(6)

	PARref
	Reference PAR
	400.0
	W m-2
	(6)

	kph1
	Colloidal iron photoreduction rate
	20.2
	d-1
	(6)

	kph4
	Particulate iron photoreduction rate
	20.2
	d-1
	(6)

	kpd
	Particulate iron redissolution rate
	0.015
	d-1
	(6)

	kcol
	Colloidal iron formation rate
	2.4
	d-1
	(6)

	kcd
	Colloidal iron redissolution rate
	0.41
	d-1
	(6)

	kag
	Colloidal iron aggregation rate
	0.002448
	m3 (mg d)-1
	this study

	kflwd
	Weak ligand iron dissociation rate
	8.64
	d-1
	(6)

	kflsd
	Strong ligand iron dissociation rate
	0.1
	d-1
	(6)

	kfel
	Ligand iron formation rate
	35.0
	(μmol m-3 d)-1
	(6)

	kphls
	Strong ligand iron photoreduction rate
	0.38
	d-1
	(6)

	kphlw
	Weak ligand iron photoreduction rate
	7.6
	d-1
	(6)

	fγp1
	Ligand production rate by S1
	0.1
	d-1
	(6)

	fγp2
	Ligand production rate by S2
	0.1
	d-1
	(6)

	fγls
	Strong ligand remineralization rate
	0.03
	d-1
	(6)

	fγlw
	Weak ligand remineralization rate
	0.00001
	d-1
	(6)

	fγd1
	Ligand release rate from detritus
	0.01
	d-1
	(6)

	kfe_s1
	Iron half saturation for S1
	0.18
	μmol m-3
	this study

	kfe_s1
	Iron half saturation for S2
	0.36
	μmol m-3
	this study
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1.2	Supplementary Figures
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[bookmark: _GoBack]Supplementary Figure 1. Modeled time series of vertically depth-integrated (0–150 m) (a, c) grazing by mesozooplankton, mortality, aggregation, and growth of diatom and (b, d) grazing by microzooplankton, mortality, aggregation, and growth of small phytoplankton at (a, b) Stn. K2 and (c, d) Stn. Papa.
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Supplementary Figure 2. Modeled seasonal cycle of vertical profiles of (a, c) microzooplankton biomass and (b, d) mesozooplankton biomass at (a, b) Stn. K2 and (c, d) Stn. Papa. The black dashed lines represent the MLD.
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Supplementary Figure 3. Modeled depth-integrated (0–150 m) chlorophyll concentration (IChl, mg/m2) in model experiments: (a) the thresholds for small phytoplankton are 0.025 and 0.065, (b) the thresholds for diatoms are 0.025 and 0.065, and (c) the thresholds for microzooplankton are 0.04 and 0.12 at Stn. Papa. The thresholds of the control run for small phytoplankton, diatoms and microzooplankton are 0.045, 0.045 and 0.08, respectively. The green solid circles are the BGC-Argo observations at Stn. Papa.
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