SUPPLEMENTARY INFORMATION

Appendix 1. Parameters and state variables used in the ecological sub-model. Further details can be found online

[http://www.ifremer.fr/docmars/html/parametrage.bio.html]

Parameter Definition Units Value Parameter Definition Units Value
General parameters Freshwater green algae (Chlorophyceae)
I'siN Si/N ratio molSi-molIN-1 0.75 Hmaxgra Max. growth rate at 0°C d? 1.0
TPN P/N ratio molP-molIN-1 0.062 IKoptgra Smith optimal light flux W-m-2 40
I'CNphyto C/N ratio in phytoplankton molC-molN-! 6.625 Kno3gra Half satur. constant for NO3- umol-dm-3 1.00
I'CNzo0 C/N ratio in zooplankton molC-molN-1 5.45 KnHagra Half satur. constant for NHs* pmol-dm-3 1.00
I'ChIN Chlorophyll a/N ratio g chl'molN-1 1.59 Kposgra Half satur. constant for PO43 pmol-dm-3 2.00
I'ChINmax Maximum chlorophyll a/N ratio g chl-moIN-1 2.5 Mgra Mortality rate at 0°C d-1 0.36
I'ChINextinct Extinction value (giving 70% of m! 1.0
the maximum chl a/N ratio) Pico and Nanophytoplankton
f Temperature effect o oC1 0.07
! pr(r)répe)ssesu " Kmaxnano Max. growth rate at 0°C d1 0.8
i i i .m-2
Salthres Salinity threshold between psu 5 IKoptnano Smith optimal light flux Wm 70
. . KNo3nano Half satur. constant for NO3 pumol-dm-3 0.10
freshwater and marine biology
KNH4nano Half satur. constant for NHs* umol-dm-3 0.05
Diatoms Kpo4nano Half satur. constant for PO43 umol-dm-3 0.05
Mnano Mortality rate at 0°C d1 0.15
Hmaxdiat Max. growth rate at 0°C d 0.6 -
IKoptdiat Smith optimal light flux W-m-2 60 Dinoflagellates
. - .dm-3
Ko Hag satur. constant gor N03+ umoi jm_g igg Hmaxdino Max. growth rate at 0°C d1 0.4
Knnadiat Half satur. constant for NH4_ . pmol-dm_3 : c IKoptdino Smith optimal light flux W-m-2 70
EPO‘W‘“ galf satur. constant for SP%4 “mol'dm_g 2(1)0 Kno3dino Half satur. constant for NO3- umol-dm-3 3.00
Sidiat Ma s;;tcur. consta(;ttc or 51t STO -dam 0'015 KnHadino Half satur. constant for NH4* pmol-dm-3 0.90
Mdiat ortality rate at ) Kpo4dino Half satur. constant for PO43 umol-dm-3 0.10
) ; o -1
Freshwater diatoms Mgino Mortality rate at 0°C d 0.02
Mi lankt,
Hmaxdiatfresh Max. growth rate at 0°C d 0.8 [crozoopanton
IKoptdiattresh Smith optimal light flux W-m-2 40 Hmaxmiczoo Max. growth rate at 0°C d1t 0.4
KnNo3diatfresh Half satur. constant for NO3- umol-dm-3 1.00 Kiniczoo Half satur. constant umolN-dm-3 1.0
KNn4diatfresh Half satur. constant for NH4* umol-dm-3 1.00 ASSiMmiczoo Assimilation efficiency - 0.60
Kpoadiatfresh Half satur. constant for PO43 umol-dm-3 0.50 Prihresmiczoo Nanophyto. predation threshold pmolN-dm-3 0.10
Ksidiatfresh Half satur. constant for SiO> pmol-dm-3 7.00 €XCl'miczoo Excretion at 0°C dt 0.10
Miatfresh Mortality rate at 0°C d! 0.18 Mimiczo0 Mortality rate at 0°C d1 0.02




Parameter Definition Units Value Parameter Definition Units Value
Freshwater microzooplankton Oxygen
Mmaxmiczoofresh Max. growth rate at 0°C d 1.60 I'ps Photosynthetic ratio - 1.20
Kmiczoofresh Half saturation constant pmolN-dm-3 4.0 roz2n Photosynthetic O2/N ratio mg-umol-1 0.212
AsSiMmiczoofresh ~ Assimilation efficiency - 0.45 T02nitrif Nitrification O2/N ratio mg-umol-1 0.064
Prthresmiczoofresh Nanophyto. predation threshold pmolN-dm-3 0.10 Kozminer Half saturation constant for 02 mg0;-dm-3 1.20
€XCTmiczoofresh Excretion at 0°C d1 0.72 mineralization
Mmiczoofresh Mortality rate at 0°C d1 0.02 Knitrifsea Nitrification rate in seawater at d-! 0.04
0°C
Mesozooplankton Rnitriffresh Nitrification rate in freshwater ~ d-! 0.20
0°C
W Max. growth rate at 0°C d? 0.25 o . .
Y::::::SZOO Slopegof Ivlev function dm3-pmolN-1 0.30 Knitrifsed Nitrification rate in sedimentat d-! 0.02
: o . 0°C
Assim Assimilation efficiency - 0.60 o
Prthres:eesszzoooo Predation threshold umolN-dm-3 2.0 Orespphyto Phytoplankton respiration rate  mg0;-d-*-pmolIN-1 0.030
€XCTmeszo0 Excretion at 0°C d1 0.03 BOrespzoo Zooplankton respiration rate mg0;-d-1-umoIN-1 0.050
Mimeszoo Min. mortality rate at 0°C d-1 0.05 ;
M2meszo0 Biomass-dependent mortality =~ dm3-d-l-umoIN-1  0.04 Grazing rates
rate at 0°C _ . MeSZcaptdiat Grazing on diatoms by - 1.0
rcow C content in dry weight gC-g dry weight!  0.25 mesozooplankton
Organic matter MeSZcaptdino Grazing on dinoflagellates by - 0.1
mesozooplankton
KNminer N mineralization rate at 0°C d1 0.02 M . Grazi . lankt ) 0.7
Kpminer P mineralization rate at 0°C d1 0.15 C8Eeaptmics brarfll:sgo(z)gom;:;ﬁg?lp e .
Ksidiss Si dissolution rate at 0°C d1 0.07 _ y _ p
KNminerbent Benthic N mineraliz. rate at 0°C  d-! 0.002 MiczZcaptdiato Grlazmg on diatoms by - 0.0
Kpminerbent Benthic P mineraliz. rate at 0°C  d-! 0.015 microzooplankton
Ksidissbent Benthic Si dissolut. rate at 0°C  d! 0.005 MicZcaptnano Grazing on nanoflagellates by - 1.0
Kminerbent Mineralization ratio in the - 0.2 microzooplankton
benthos MiCZcaptdet Grazing on detrital organic - 0.8
Particulate adsorbed P matter by microzooplankton
k q q Miczfresheapgiac  Grazing on diatoms by - 1.0
desorp P desorption rate 1 2.4 freshwater microzooplankton
i 3. -1.4-1
léadsorp II\)/[ zd.sorptlcl))nagistoer tion capacit dmoli;)r.m_)ll pri-d 2012 Miczfresheapienio  Grazing on green algae by - 0.3
adsorpmax in 5)3;221 ded mattirl ncapacity  {motr-g freshwater microzooplankton
Qadsorpmaxsed Maximum P adsorption capacity pmolP-g-1 7 Miczfresheapder  Grazing on detrital organic - 0.8

in the sediment

matter by freshwater microzoo.
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Value

Benthos and water-sediment interface, and optical parameters

filtbenthpayx
Mdiatsed

flXeros
vfalldgetzoo

vfalldetphy

extinCyat
extinCspm
extincehin
extincehiz
I'PARrad

Maximum benthic filtration rate
Mortality rate of benthic
diatoms at 0°C

Erosion flux

Deposition rate for detritus
from zooplankton

Deposition rate for detritus
from phytoplankton

General extinction coefficient
Susp. Matt. coeff. in adsorption
Chl coeff. in adsorption

Chl exponent in adsorption
PAR ratio in solar energy

m3-d-l-m-2

41

kg.m-z.s-l
m-s1

1.0
0.03

1105
0.0014

5-10-5

0.06
0.05
0.05
0.75
0.43




