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Supplement 1 – Parameter Values 1 

Param Description Value Units 
α fraction of uptake that goes to growth 0.7  

μsmall max growth rate of cya 1.0 d
-1

 

μlarge max growth rate of diatoms 3.0 d
-1

 

μTri max growth rate of Tricho 0.15 d
-1

 

ϑS UMD diazo growth penalty 0.6  

ϑNIF DDA growth penalty 0.67  

ϑL DDA diazotrophic growth penalty 0.33  

IβPS Cya photoinhibition parameter 400 W m
-2

 

IβPL Dtm photoinhibition parameter 400 W m
-2

 

IPS Cya growth-irradiance parameter 20 W m
-2

 

IPL Dtm growth-irradiance parameter 40 W m
-2

 

IPT Trichodesmium growth-irradiance parameter 70 W m
-2

 

KS,N Cya half-saturation for DIN 0.2 mol N L
-1

 

KL,N Dtm half-saturation for DIN 1.2 mol N L
-1

 

KT,N Trichodesmium half-saturation for DIN 0.5 mol N L
-1

 

KS,P Cya half-saturation for DIP 0.005 mol P L
-1

 

KL,P Dtm half-saturation for DIP 0.01 mol P L
-1

 

KT,P Trichodesmium half-saturation for DIP 0.0077 mol P L
-1

 

KL,Si Dtm half-saturation for Si 2.0 mol Si L
-1

 

mPS Cya and UMD mortality 0.01 d
-1

 

mPL Dtm and DDAmortality 0.05 d
-1

 

mPT Trichodesmium mortality 0.01 d
-1

 

mZS Protozoan mortality 0.01 d
-1

 

mZL Mesozooplankton mortality 0.01 d
-1

 

f fraction of diatom mortality to DS 0.25 d
-1

 

R0 N:P ratio of non-diazotrophs 16 mol:mol 

RN N:P ratio of diazotrophs 45 mol:mol 

RSi N:Si ratio of diatoms 1.0  

GS0 Protozoan max grazing rate 8.0 d
-1

 

GL0 Mesozooplankton max grazing rate 2.0 d
-1

 

KZS Protozoan half-saturation constant 2.7 mol N L
-1

 

KZL Mesozooplankton half-saturation constant 2.7 mol N L
-1

 

KH Higher Predator half-saturation constant 2.7 mol N L
-1

 

γS gross growth efficiency of protozoans 0.3  

γL gross growth efficiency of mesozooplankton 0.3  

εS egestion efficiency of protozoans 0.3  

εL egestion efficiency of mesozooplankton 0.3  

εH egestion efficiency of higher predators 0.43  

σS Fraction of protozoan excretion to DC 0.25  

σL Fraction of mesozooplankton excretion to DC 0.25  

σH Fraction of higher predator excretion to DC 0.25  

BR Basal metabolic rates of mesozooplankton 0.05 d
-1

 

πSS Protozoan preference for cya 1.0  

πSL Protozoan preference for dtm 0.1  

πST Protozoan preference for Tricho 0.01  

πSZ Protozoan preference for protozoans 0.1  

πSD Protozoan preference for large detritus 0.01  

πLL Mesozooplankton preference for dtm 1.0  

πLT Mesozooplankton preference for Tricho 0.3  

πLZ Mesozooplankton preference for protozoans 0.3  
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πLD Mesozooplankton preference for large detritus 0.3  

ϵDCN,DIN Remineralization rate of DCN 0.05 d
-1

 

ϵDCP,DIP Remineralization rate of DCP 0.25 d
-1

 

ϵDCSi,Si Remineralization rate of DCSi 0.8 d
-1

 

ϵDSN,DIN Remineralization rate of DSN 0.05 d
-1

 

ϵDSP,DIP Remineralization rate of DSP 0.25 d
-1

 

ϵDSSi,Si Remineralization rate of DSSi 0.8 d
-1

 

ϵDLN,DIN Remineralization rate of DLN 0.05 d
-1

 

ϵDLP,DIP Remineralization rate of DLP 0.25 d
-1

 

ϵDLSi,Si Remineralization rate of DLSi 0.8 d
-1

 

ωS Small detritus sinking rate 10 d
-1

 

ωL Large Detritus sinking rate 50 d
-1

 

RivDIN DIN concentration in river 8.5 mol N L
-1

 

RivDIP DIP concentration in river 0.8 mol P L
-1

 

RivSi Si concentration in river 32.0 mol Si L
-1

 

 1 

  2 
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Supplement 2 – Nutrient and detritus equations. 1 
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