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Supplement 1 — Parameter Values

Param Description Value Units

o fraction of uptake that goes to growth 0.7

Hsmall max growth rate of cya 1.0 d!

Wiarge max growth rate of diatoms 3.0 d*t

uTy max growth rate of Tricho 0.15 d*

9s UMD diazo growth penalty 0.6

SniE DDA growth penalty 0.67

9 DDA diazotrophic growth penalty 0.33

lgps Cya photoinhibition parameter 400 W m?

lgpL Dtm photoinhibition parameter 400 W m?

Ips Cya growth-irradiance parameter 20 W m?

IpL Dtm growth-irradiance parameter 40 W m?

lpr Trichodesmium growth-irradiance parameter 70 W m?

Ksn Cya half-saturation for DIN 0.2 pmol N L™
Kin Dtm half-saturation for DIN 1.2 pmol N L™
Krn Trichodesmium half-saturation for DIN 05 umol N L?
Ksp Cya half-saturation for DIP 0.005 pmol P L
Kep Dtm half-saturation for DIP 0.01 pumol P L™
Krp Trichodesmium half-saturation for DIP 0.0077 umol P L?
Kisi Dtm half-saturation for Si 2.0 umol Si L™
Mps Cya and UMD mortality 0.01 d?t

MpL Dtm and DDAmortality 0.05 d?

Met Trichodesmium mortality 0.01 d?

Mazs Protozoan mortality 0.01 d?

Mz, Mesozooplankton mortality 0.01 d?

f fraction of diatom mortality to Dy 0.25 drt

Ro N:P ratio of non-diazotrophs 16 mol:mol
Ry N:P ratio of diazotrophs 45 mol:mol
Rsi N:Si ratio of diatoms 1.0

Gso Protozoan max grazing rate 8.0 d*t

Guo Mesozooplankton max grazing rate 2.0 d*t

Kzg Protozoan half-saturation constant 2.7 umol N L !
Kz Mesozooplankton half-saturation constant 2.7 pumol N L !
Ky Higher Predator half-saturation constant 2.7 pumol N L L
Ys gross growth efficiency of protozoans 0.3

YL gross growth efficiency of mesozooplankton 0.3

€s egestion efficiency of protozoans 0.3

&L egestion efficiency of mesozooplankton 0.3

€H egestion efficiency of higher predators 0.43

Os Fraction of protozoan excretion to D¢ 0.25

oL Fraction of mesozooplankton excretion to D¢ 0.25

o Fraction of higher predator excretion to D¢ 0.25

Br Basal metabolic rates of mesozooplankton 0.05 d’

Tss Protozoan preference for cya 1.0

TS Protozoan preference for dtm 0.1

TsT Protozoan preference for Tricho 0.01

Tsz Protozoan preference for protozoans 0.1

Tsp Protozoan preference for large detritus 0.01

L Mesozooplankton preference for dtm 1.0

T Mesozooplankton preference for Tricho 0.3

Tz Mesozooplankton preference for protozoans 0.3
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D Mesozooplankton preference for large detritus 0.3

€DCN,DIN Remineralization rate of DCN 0.05 d?

€pCPDIP Remineralization rate of DCP 0.25 d?

€pcsisi Remineralization rate of DCSi 0.8 d?

€DSN.DIN Remineralization rate of DSN 0.05 d?

€DSP.DIP Remineralization rate of DSP 0.25 d?

€pssi.si Remineralization rate of DSSi 0.8 d?

€DLN.DIN Remineralization rate of DLN 0.05 d?

€pLP.DIP Remineralization rate of DLP 0.25 d?

€pLsi.Si Remineralization rate of DLSi 0.8 d?

os Small detritus sinking rate 10 d?

o Large Detritus sinking rate 50 d’

Rivpin DIN concentration in river 8.5 umol N L !
Rivpp DIP concentration in river 0.8 umol P L !
Rivg; Si concentration in river 32.0 umol Si L™
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Supplement 2 — Nutrient and detritus equations.

dDpp _ £ &y GpoZy'Z, GLpL

dt ~ Rg GTL-Z + Ry Ky+Z; R, "ZL—€pippip Dpp—wy - Dpp
dDyn Ro Ro'Dgp

o = € GTL “Zy+ ¢, {GLppa +GL,Tri}'(1 —a ) Zite Gps\1——F—=)Z,

N SN
Ro-Dgp GHoZL'Z)

+e,Gps (1 Zytey ky+z, — GLpL Zy—€psnpin Dy —wp Dy
dDysi _ GrprMm GLpDA Dssi Dysi
ot Ry At R, it GL ps Lyt = GL oL 2y — GL oL Zy — €prsisi " Drsi —wp " Dygsi
dDsp _ Gs,ps'Dsp GLpsDsp

dt f PDTM + f PDDA Dsn ZS Dsn ' ZL - EDSP,DIP ' DS,P — Wg " DS,P
dDS,N

ac =mp f Ppry+mp-f-Pppg—Gsps Zs— Gyps-Zp — €psnpin " Dsy — ws Dy

_ Gs,ps'Ds,si GL,ps Dssi
dt  Rg " Ppru + f Pppa = Dsn Zs Dy 2L~ €psppip* Dsp— ws* Dsp

dDcp _ (1-yi—eL)oy .GTL-Z, +(1 en)on _ GHo' ZLZL+(1 Ys—Es)OsteEs .GTS - 7
dt R Ro Ky+Zy, Ro S
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Pcya Pymp Pprm Pppa Pryi
+(1-a)- (Ucya "R + Vymp R + Uatm R + Vada R + Viri - RH)
0 N 0 N N

Pcya Pymp Pprym Pppa Pryi
+(mp'R0 +mpw+mp(1_f) c +mp'(1_f)'RN +mp.ﬁ)_6DCP,D1P.DC,P

dD GunZiZ
J_(1—}’L_SL)UL'GTL'ZL‘*‘(1_511)0}1'%

= + (1 —ys —&s)as + &) - GTS - Zg

R Rg'D RoD
+(1—-¢)oy,- {GL,DDA + GL,Tri} : (1 - ﬁ) Zp+ (1 —¢)oy- {GL,DS : (1 - ODS;'P) +Grpr - (1 - (;,T;P)} Zy

+((1 — &)os + Ss) ' {GS,UMD + Gsppa + GS,Tri} ' ( - :—;) Zs+ ((1 — &)os + 55) " Ggps - (1 - LM) Zg

Dgn
+(1 =) (Ueya " Peya + Vump * Pump + Uaem * Porm + Vaaa * Popa + Viri * Prri)

+(mp - Peyg +mp - Pyyp +mp - (1= f) - Ppry +mp - (1= f) " Pppg + mp - Ppyy) +m, - Zs +my, - Z; — epcnpiv * Do

mp(1-f) Ppru + mp-(1-f) p

dDcsi
— Rei Rs; ppa — €pcsisi * Desi

Frak Rsiprm * Gsprm + Rsi * Gsppa +

abip _ (1-yp—e)(1-0y) GTL-Zy + (1-ep)(A-0gn) Guo'ZLZL n (1-ys—es)(1-0s) | GTS - Zs
dt Ro Rg Ku+Zy Ro

Vymp Uptm Gppa Urri
+épcppip* Dep t €psppip * Dsp + €prppip *Drp —— " Pcya = " Pump =~ Porm =~ " Pppa =~ Py
0 N 0 N N

dDIN
- A-y,—e)A—0,) GTL-Z + (1 —ey)(1 —0y)

Kn+Z, + (1 —V¥Ys — Ss)(l - 0'5) -GTS - ZS'
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R D RoD
+(1—-¢)A-0)" {GL,DDA + GL,Tri} . (1 - ﬁ) Zp+(A—¢)A-0)- {GL,DS : (% - Ro) +Gppr - (1 - 0—”)} Zy

Dgn

R RoD
+(1 — &5)(1 = 05)  {Gs.ymp + Gs,ppa + Gsrri} - (1 - ﬁ) Zs+ (1—¢e5)(1—05) Gsps- (1 S S'P) -Zg

SN
+epcnpiv " Den + €psnpiv * Dsn + €psnpiv * Psy — Ucya * Pcya — Uymp * Pump — Uprm * Pprm — Uppa * Pppa — Urri * Prri

where:

Uymp (N, DIP, 1) = pigmay * Onip - €~/167 - (1 — e71/1P) -min( — — )

Ksn+DIN’ Ksp+DIP

Uppa(N,DIP,I) = pigrge * Onif e~!/lep - (1 - e_l/lp) -min( =2 " = )

K n+DIN’ K1 p+DIP’ Kg;+Si

Urri(N,DIP, 1) = pipy; i - (1 — e—I/Ip) 'min( DIN DIP )

K7 N+DIN’ KT p+DIP

dasi _ Upr GDDA

. . . . . . ® P M | —_ ——z4a
ar = €ocsisi* Desit €pssisi Dssi+ €pusisi " Disi = a=p = Pprm —a = = Ppp,
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