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Appendix 1. MIRO model: the 32 state variables

Variable Symbol

Biological state variables:
Diatoms: DA = DAF + DAS + DAR

Functional and structural metabolites DAF
Monomers DAS
Reserves DAR
Nanoflagellates: NF = NFF + NFS + NFR
Functional and structural metabolites NFF
Monomers NFS
Reserve products NFR
Phaeocystis colonies: OP = OPF + OPS + OPR + OPM
Functional and structural OPF
Monomers OPS
Reserve products OPR
Mucous matrix OPM
Bacteria BC
Microzooplankton MZ
Copepods CP
Organic matter:
Monomeric: carbon, nitrogen BSC, BSN
Dissolved polymers (high biodegradability): carbon (C), nitrogen (N), phosphorus (P) DCy, DNy, DPy
Dissolved polymers (low biodegradability): C, N, P DC,, DN,, DP,
Particulate organic matter (high biodegradability): C, N, P PC,, PNy, PP,
Particulate organic matter (low biodegradability): C, N, P PC,, PN,, PP,
Detrital biogenic silica: Si BSi
Inorganic nutrients:
Nitrate NO;
Ammonium NH,
Phosphate PO,

Silicic acid DSi




Appendix 2. The MIRO model: processes

Description Symbol
Phytoplankton:

Photosynthesis ¢;; i =DA, NF, OP
Growth W; i =DA, NF, OP

Reserve/mucus synthesis
Reserve/mucus catabolism
Exudation

Respiration

Autolysis

Colony lysis
Sedimentation

Nutrient uptake

Zooplankton:
Grazing

Growth

Natural mortality

Egestion

Nutrient regeneration

Microbial loop:

C and nutrient uptake

Growth

Natural mortality

Ammonification

Nitrification

Denitrification

Ectoenzymatic hydrolysis of DOM
Hydrolysis of POM

Dissolution of BSi

Sedimentation of POM

Benthos:

Nitrification
PO,/NH,-adsorption/desorption
Nutrient exchanges at the sediment-water interface

s;; i=DAR, NFR, OPR, OPM

c;; i = DAR, NFR, OPR, OPM

e;; i=DAS, NFS, OPS

resp;; i =DA, NF, OP

lys; i = DA, NF, OP

lyscol

sed;; i = DA, OP

uptﬁHy; k = NO;, NH,, POy, SiO; PHY = DA + NF + OP

Juqgi 1=MZ, CP
forl1=MZ, q=BC, NF
1=CP, q = DA, MZ

w; 1=MZ, CP
lys;; 1=MZ, CP
eg; 1=MZ, CP

reg¥ 1=MZ, CP; k = NH,, PO,

upts; k = BSC, BSN, NH,, PO,
Usc
lyspc

NHy4
Tregpe

ni

dni

elysp;; Di=DC; ,=DNy ,=DP; ,
elysp;; Pi=PCy ,=PN; ,=PP;,
lysgsi

sedp;; Pi=PCy,=PN;,=PP;,
ni®

adsZ: k = NHy, PO,

J% k = NOy, NH,, POy, SiO

Appendix 3. The MIRO model: conservation equations

Phytoplankton
Diatoms: DA = DAF + DAS + DAR; z = depth
dDAF _ —[ +1ys +ised ]~—DAF
at Mpa —| Gcp/pa T1¥Spa 2 DA | Tpa
dDAS 1 DAS
= Qpa —€pas —SparT Cpar—Mpa— I€SPpa —| Gcp/pa +1¥Spa +—sedp, | ———
dt z DA
dDAR _ Spar—C —[ +lIys +1sed } DAR
di DAR™ CpAR ~| Gcp/paT 1YSpA P DA "
Nanophytoflagellates: NF = NFF + NFS + NFR
dNFF NFF OPF
= - +lysnrl-——+[(1—aggr) - lyscol]- ——
d UNF — [gmz/NF +1VSNF] NF [( ggr)-lyscol] OF
dNFS - _ —-e -5s +c — —res, - +lys ]~NFS+[(1—a T)-1 sco]]-%
dt PNF — enrs — SNFRr + CNFR — UNF PNF — L9 Mmz/NF + LYSNF NF ggr)- 1y opP
dNFR - _ SNFr— CNFR— [ +1ys ]-ﬂﬂ(l—a T)- 1 scol]-%
ar - SNFrTCNrR 9Imz/NF + LYSNF NF ggr)-1ly. opP

Phaeocystis colonies: OP = OPF + OPS + OPR + OPM

dOPF
dt

Wop — |:]y50p + lsedop + Iyscol} (OPF
z OP

dOPS
dt
dOPR
dt
dOPM
dt

1 OPR
= Sopr —CoOPR — |:1YSOP + ;Sedop + ]YSCO]] . 5

1 OPM
= Sopm — Copm — |:IYSOP + ;Sedop + IYSCOI] . W

1 OPS
®op —€ops — Sopr t Copr — Sopm + Copm — Hop — I€Spop — |:IYSOP + ;Sedop + IYS001] “oP




Appendix 3 (continued)

Zooplankton

Microzooplankton: MZ
dMZ
Cdt
Copepods: CP
dCP
dt

= WUmz — IVSmz — gerimz

= Ucp —1yscp

Microbial loop
Bacteria: BC
dBC
dt
Organic matter: BSC, BSN, DC;, DN,, DP;, PC;, PN;, PP; (i=1,2)
Organic carbon
dBSC = elyspci +elyspca +1yspa DAS +1ysnr s +1lysop
dt DA NF OP
dDCi
dt
dPCi
Cdt

= Upc —1lySpc — Gmz/Bc

BSC
+epa +€enr +€eop —UpPtse

OPM
=241ySpi0 + V€9 zo0 — E1YSpc; +€lyspe; + T [1-aggr]-lyscol oP

1
= €,1¥Sp10 + ¥ pi€F 200 — €1¥Spc —;sedpcl- +1, [aggr]- lyscol
where
Ivs — Ivs DAF+DAR+IS NFF+NFR+15 OPF + OPR
YSpio YSpa DA YSNF NF YSop oP
€Jz00 = €Jcp +€Gnz +1¥Scp

+1ysge +1ysy

Organic nitrogen

dBSN
a elyspni +elyspn, — uptfey
dDNi
a €4i1VSN 10 +Vai €N z00 — €1YSpn; +€lySpy;
dPNi OPF 1
ar = G lysNgio + V69N 700 + T [aggr]- lyscol - CNory —elyspy; = ;SedPNi
where
1 DAF NF OPF lys lys
lysNpo = '[IYSDA' +1ysnr - +1ysop :| B4 Mz
CNpry DA NF op |" N, CN oo

NFF DAF }_ 1

1
€gNzo0 = fPcp .[CN '[gMZ/NF NE TY9erma T W'[gCP/MZ +Gmzise T 1yScp ]:|
PHY cp

Organic phosphorus

dDPi
a €4i1YSPgio0 +Yai €9 zoo — €lyspp; + elyspp;
dPPi OPF 1
- = €pi175Ppi0 + Vpi €9P200 + T [aggr]- lyscol —elyspp ——sedpy,
dt CPoy z
where
1 DAF NFF OPF 7 lys lys
lysPpo = 7'[1YSDA ‘———+1lysnp- +1ysop :| BC. 4~ M2
CPorry DA NF op | cp,. " CPup
1 NFF DAF 1
egPz00 = fDcp- @' Imzine g T Ycpba T4 +CTCP'[gCP/MZ +9mzspc +1yscp ]
Nutrients
dNOs _ _ uptHe3 + ni— lJ’N03
dt z
H 1
d]:;t Lo upthit — ni — = JNHA 4 regHH4 + regNH* + reg X4
z
[P 1
ddt04 = —upth9t —upthPt — — JFO4 + elyspp, + elyspp; + reght + regf9*
z
dDSi )
a —uptBy + lysps;
t
dBSi e 1 1 DAF
a - T eBSi g '[g CP/DA +EsedDA] DA




Appendix 4. The MIRO model: kinetic equations of processes

Phytoplankton
i=DA, NF, OP

Photosynthesis

—o'
9 = kl%ax|:1_ek1mx:|'iF

i
kmax

where i = f£max and If = light adaptation

Tk
I = h[1-as,)-ev
Oseqt S€a surface albedo
Iy: incident PAR [pmol m™2 s7!]; z: depth [m]
1
= Nm+ ———[DAF + NFF + OPF
n n Nselr CChl[ ]

Lysis and exudation

Iys;= ki, i B
where kj,, = K} [1+7.5-(1-N,)]
Iyscol = kjyscor - OP
e; = ¢-iS

Synthesis (s) and catabolism (c) of intracellular reserve products

iS . S2?
S; = —=-k; where s; = spiy———iF
i iF S i max S?‘Fk_%
¢; = klg-iR

Synthesis (s) and catabolism (c) of Phaeocystis mucus
2

Sop = SMUpay SI-ZTIk?OPF
. . S2 -
cop = ki [OPM —OPMyin] where Wi = Hhax =55 N iF
Si + ks
Growth and respiration
. Y -
i = Mhax o N iF
n Hma SZ+ K2
where
DIN = NO;+NH,
o DIN - PO, - DSi
Npa = —5z - DA - DA -
kp® -DIN -DSi+ ky* - PO, - DSi+ kg - DIN - PO, + DIN - PO, - DSi
o DIN - PO,
Nnrop = :

kNFOP . pO, + kDFOP . DIN + DIN - PO,

resp; = kj- iF + &y,

where & = ecSnip |:1 - fNO3]+ ecsSnos fnos (metabolic cost)

Sedimentation (diatoms, biogenic silica)

sedpy, = kRADA
sestj = slzﬁ BSi

where k24 = klamn[1+5-(1- NDA)]

Nutrient uptake

fnos
upt NO3 — )
IPL priy CNoprry ;H;
_ I,NH,
NH,+ k;
Nz 1= fnos
= lei

uptpry = N
PHY

where fnosz =1

i

uptga = Wpa SiC

1
uptEos — ]
IPUpry cp Ej 3

(10)

(13)




Appendix 4 (continued)

Microzooplankton
Grazing
Imz = Imziee + Gmz/NF
where: BC?
— MZ/BC MZ
9mz/Bc = YGmax [kg’Z’BC]2+BC2
NF?
— MZ/NF MZ
9mz/NF = Ymax [kg/[Z/BC]2+NF2
Growth

Mniz = Ymziee “9mziBe + YMz/INF *GMz/NF
Natural mortality (lysis)

IYSMZ = k}j\/fz -MZ

Egestion

egrz = fPmz: vz

Excretion and nutrient regeneration

exnz = [1-fpl gmz —Wmz

1 1 1
reghB* = [1- [7 +— NFF/NF}—
g MZ [1-fpl CN e 9mz/BC CN oy 9Mz/NF CN

1 1 1
regh = [1- I: + NFF/NF}—i
g Mz [1-fpl CPye 9mz/BC CPorry 9 mMz/NF cP Wniz

Copepods
Grazing

DA? + MZ?

CP
gcp = Jmax cp
“[KSPT + DA? + MZ?

DA

P DA+MZ
MZ

“DA+MZ

gcpipa = g

gcrimz = g

Growth
Mep = Yep® Jep

Mortality
IYSCP = kdcp' C’F’2

Egestion
egcp = fDcp - gep

Excretion and nutrient regeneration

excp = [1-fplgcp —Hep

1 1 !
reg¥™* = [1-fpl- |:7gCP/MZ + o ——9gcppaDAF / DA] " CN, Her
Y

CN Mz CN PH CcP

1 1 1
regf9* = [1- [7 — DAF/DA}——
gcp [1-fpl CPuy gcp/mz CPorry gcp/pa CPy Hep

Microbial loop
Bacteria
Growth

Wpc = ¥pc " uptpe

Carbon and nutrient uptake
Sut

BSC

BC

= bpay ——— BC
T SU + kpse

where S" = BSC-0.1 - kgsc

upt,

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(25)

(32)

(33)




Appendix 4 (continued)

Carbon and nutrient uptake (continued)
N uptake

BSN
upthc = uptge S

P uptake

1
uptfet = P Upc
BC

N regeneration (ammonification)

1
NH4 N
re = uptgec —
JBC 195:%e} CNpe Wae
Nitrification
, NH,
ni = n

1‘ - - a4
" NH, + kA4

Lysis
IysBC = k(]jRC BC

Organic matter
i: (1) labile polymers; (2) semi-labile polymers
Ecto-hydrolysis of dissolved polymers

DCi
elyspc, = €ipax —— BC
¥Spe, = Cmax by ki,
elyspni = elys %
YSDNi YSpci DCi

elyspp; = elys %
YSppi YDCIDCj

Hydrolysis of particulate organic matter
lyspci = kib - PCi
lyspni = kib - PNi
lyspp; = k;b - PPi
lysgs; = k;b - BSi

Sedimentation of particulate organic matter

Sedpcl' = Kgsed * PCi
sedpn; = Kseq * PNi
sedpp; = Kseq * PPI

Benthic processes (other than organic matter degradation)
Nitrification

ni® = niZ, NH,

Ammonium adsorption/desorption
ads®y, = knNH,

Phosphate adsorption/desorption
Oxic layer

adsPos = kpaPO,

Anoxic layer

adsPos = kpePO,

Temperature dependence of physiological parameters

_[T—Tmf]

dti?

*

p=p-e

(34)

(33)

(36)

(37)

(38)

(49)

(50)

(51)

(52)

(53)




Appendix 5. The MIRO model: parameters. *Temperature-dependent; **nutrient stress-dependent. State variables: F (func-
tional and structural metabolites), R (reserve products), S (monomers)

Symbol Description Unit Value Origin and source
Phytoplankton
Carbon metabolism losses
kRA Max. photosynthetic capacity rate of DA at optimal h! 0.12 Estimated from photosynthesis-light relationship
temperature data (C. Lancelot & V. Rousseau unpubl.)
kNE* Max. photosynthetic capacity rate of NF at optimal h! 0.10 Estimated from photosynthesis-light relationship
temperature data (C. Lancelot & V. Rousseau unpubl. )
kQP Mazx. photosynthetic capacity rate of OP at optimal ht 0.30 Estimated from photosynthesis-light relationship
temperature data (Lancelot & Mathot 1987)
I Light adaptation parameter pmol m2s! 20 to 65 Photo-adaptation to ambient light
(Lancelot et al. 1991)
SMUppay* Mazx. rate of OP mucus synthesis h! 0.20 Estimated from photosynthesis-light relationship
data (Lancelot & Mathot 1987)
Whae” Max. F synthesis rate of DA at optimal h! 0.05 Estimated from temperature dependence
temperature (protein synthesis) experiments
(Lancelot et al. 1998)
TR Max. F synthesis rate of NF at optimal h! 0.09 Estimated from temperature dependence
temperature (protein synthesis) experiments
(Lancelot et al. 1998)
Tho Max. F synthesis rate of OP at optimal h! 0.09 Estimated from temperature dependence
temperature (protein synthesis) experiments
(Lancelot et al. 1998, Schoemann et al. 2004)
srDA Max. R synthesis rate of DA at optimal h 0.10 Estimated from best fitting of *C time-course
temperature exp. (e.g. Lancelot & Mathot 1985a, Mathot
et al. 1992) using AQUAPHY equations
sriE -+ Max. R synthesis rate of NF at optimal ht 0.10 Estimated from best fitting of '4C time-course
temperature exp. (e.g. Mathot et al. 1992) using
AQUAPHY's equations
srOb* Max. R synthesis rate of OP at optimal h! 0.10 Estimated from best fitting of '“C time-course
temperature exp. (e.g. Lancelot & Mathot 1985b, Mathot
et al. 1992) using AQUAPHY equations
ks Half saturation constant of S assimilation mgC:mgC 0.06 Adjusted from C experiments
(Mathot et al. 1992)
kg Specific rate of DAR catabolism h! 0.06 Estimated from best fitting of *C time-course
experiment using AQUAPHY equations (e.g.
Lancelot & Mathot 1985a, Mathot et al. 1992)
kNF Specific rate of NFR catabolism h 0.06 Estimated from best fitting of *C time-course
exp. (e.g. Mathot et al. 1992) using
AQUAPHY equations
k9 Specific rate of OPR catabolism ht 0.06 Estimated from best fitting of '4C time-course
exp. (e.g. Lancelot & Mathot 1985b, Mathot
et al. 1992) using AQUAPHY equations
kA Constant of DA cell maintenance h! 0.0004 Diatoms cultures in the dark (Verity 1982)
kNP Constant of NF cell maintenance ht 0.0008 Estimated
kP Constant of OP cell maintenance ht 0.0008 Estimated
ecsnos Energy cost of F synthesis (NO; source) mol C:mol C 0.8 Penning-De Vries et al. (1974)
ecsnog Energy cost of F synthesis (NH, source) mol C:mol C 0.4 Penning-De Vries et al. (1974)
€ Excretion constant h! 0.001 Average from photosynthesis/excretion
light curves (Lancelot 1979, 1983)
KR in Minimum specific rate of DA cellular autolysis h! 0.0016 Adjusted based on Brussaard et al. (1995)
kfEee o Minimum specific rate of NF cellular autolysis h! 0.0025 Adjusted based on Brussaard et al. (1995)
KPP i Minimum specific rate of OP cellular autolysis h! 0.003 Adjusted based on Brussaard et al. (1995)
Kiyscolmin Minimum specific rate of colony lysis ht 0.002 Adjusted
. . OPF 71
Kiyscolmax Max. specific rate of colony lysis for M >1.7 h 0.02
aggr Fraction of colony lysis products that aggregates Dimensionless  0.25 Adjusted
kDA o Minimum diatom (DA) sinking rate mh! 0.0085 SetCol experiments (Lancelot et al. 2004)
k8 in Minimum Phaecystis colony (OP) sinking rate mh! 0.0085 SetCol experiments (Lancelot et al. 2004)




Appendix 5 (continued)

Symbol Description Unit Value Origin and source
Nutrient uptake
kRA Half saturation constant for DIN uptake (DA) mmol N m= 0.80 Size-adjusted from literature (Stolte 1996)
kNP Half saturation constant for DIN uptake (NF) mmol N m= 0.50 Size-adjusted from literature (Stolte 1996)
kQF Half saturation constant for DIN uptake (OP) mmol N m= 2 Size-adjusted from literature
(Lancelot et al. 1986, Stolte 1996)
in Max. rate of NO; uptake inhibition by NH, mmol N:mmol N 0.8 Elskens et al. (1997)
k; Half saturation constant of NO; uptake inhibition =~ mmol N m-3 0.57 Tungeraza (2000)
by NH,
kB4 Half saturation constant for PO, uptake (DA) mmol P m~ 0.3 Size-adjusted from literature
kpF Half saturation constant for PO, uptake (NF) mmol P m™ 0.1 Size-adjusted from literature
k©°F Half saturation constant for PO, uptake (OP) mmol P m™ 0.001 Chosen very low to consider ability to use
organic P (Veldhuis et al. 1991)
kP& Half saturation constant for Si uptake (DA) mmol Si m 0.40 Adjusted to average minimum ambient
concentration at 330
Cellular stoichiometry
CChl Chl a:C ratio for F metabolites mg chl:mg C 0.04 Estimated from biochemical composition of
field phytoplankton (growing phase)
(Lancelot-Van Beveren 1980)
CNppy C:N ratio for F metabolites mmol C:mmol N 4.10 Estimated from protein and chl a content of
field phytoplankton (growing phase)
(Lancelot-Van Beveren 1980)
CPppy C:P ratio for F metabolites mmol C:mmol P 65 Biochemical composition (Lancelot-
Van Beveren 1980, Redfield et al. 1963)
SiC Si:C ratio for DAF metabolites mmol Si:mmol C Rousseau et al. (2002)
Days 1 to 150 early spring diatom 0.36
Days 151 to 365: spring-summer diatoms 0.11
Temperature adaptation
TE;} DA optimal growth temperature °C 5.5 Lancelot et al. (1998), Rousseau (2000)
Days 1 to 150 early spring diatom 15
Days 151 to 365: spring-summer diatoms
T{,fof NF optimal growth temperature °C 15 Lancelot et al. (1998), Schoemann et al. (2004)
Tf,iﬁ OP optimal growth temperature °C 15 Lancelot et al. (1998), Schoemann et al. (2004)
dTpa DA temperature interval
Days 1 to 150 °C 1.6 Lancelot et al. (1998), Rousseau (2000)
Days 151 to 365 12
dTnr NF temperature interval °C 12 Lancelot et al. (1998), Schoemann et al. (2004)
dTop OP temperature interval °C 12 Lancelot et al. 1998; Schoemann et al. (2004)
Microzooplankton MZ
Carbon metabolism and losses
I 2C Max. specific grazing rate on bacteria BC (optimal h! 0.05 Adjusted from grazing experiments
temperature) (Becquevort 1999)
gMZNE Max. grazing rate on nanoflagellates NF (optimal h! 0.04 Adjusted from grazing experiments (Weisse &
temperature) Scheffel-Moser 1990, Becquevort 1999)
ke Half saturation constant for grazing on BC mg C m™ 40 Adjusted from grazing experiments
(Becquevort 1999)
kyenE Half saturation constant for grazing on NF mg C m™ 5 Adjusted from grazing experiments (Weisse &
Scheffel-Moser 1990, Becquevort 1999)
YMzZ/NF Growth efficiency (prey = NF) Dimensionless  0.35 Estimated from Hansen (1992)
YMz/BC Growth efficiency (prey = BC) Dimensionless 0.1 Estimated (= 0.3 x0.3)
fPmz Egested fraction of ingestion Dimensionless  0.25 Arbitrary
kZ+ Mortality rate h! 0.002 Estimated from Billen et al (1990)
Cellular stoichiometry
CNpz C:N ratio mg C:mmol N 63 Redfield et al. (1963)
NP,z N:P ratio mol N:mol P 16 Redfield et al. (1963)
CPyz C:P ratio mg C:mmol P 1008 Redfield et al. (1963)
Temperature adaptation
Tﬁ’f]zt Optimal temperature °C 15 Adjusted to prey temperature dependence
dT vz Temperature interval °C 12 Adjusted to prey temperature dependence




Appendix 5 (continued)

Symbol Description Unit Value Origin and source
Copepods: CP
Carbon metabolism and losses
gShet Max. specific grazing rate (optimal temperature) h! 0.04 Estimated from grazing data (Daro 1985)
kgcp Half-saturation constant for grazing on DA+ MZ mg Cm™ 50 Estimated from grazing data (Daro 1985)
Yep Growth efficiency Dimensionless  0.25 Hecq (1981)
fpcp Egested fraction of ingestion Dimensionless  0.25 Average from literature
kdcp* Mortality rate h! 0.0003 Adjusted (quadratic closure term)
Cellular stoichiometry
CNc¢p C:N ratio mg C:mmol N 63 Redfield et al. (1963)
NPcp N:P ratio mol N:mol P 16 Redfield et al. (1963)
CPcp C:P ratio mg C:mmol P 1008 Redfield et al. (1963)
Temperature adaptation
TDC}I,’[ Optimal growth temperature °C 16 Adjusted from observed seasonal cycle
(Hecq 1981)
dTcp Temperature interval °C 12 Adjusted from observed seasonal cycle
(Hecq 1981)
Microbial loop
Organic matter
€p1 Labile DOM (D1) share of lysis products Dimensionless 0.3 Adjusted
€ Semi-labile DOM (D2) share of lysis products Dimensionless 0.2 Adjusted
£p Labile POM (P1) share of lysis products Dimensionless 0.1 Adjusted
€p Semi-labile POM (P2) share of lysis products Dimensionless 0.4 Adjusted
T Labile DOM share of OPM lysis products Dimensionless 0.5 Adjusted
Tp1 Labile POM share of OP aggregates Dimensionless 0.5 Adjusted
ySpMZ Labile DOM share of fecal pellets Dimensionless 0.1 Adjusted
Y55 Mz Semi-labile DOM share of fecal pellets Dimensionless 0.2 Adjusted
YErME Labile POM share of fecal pellets Dimensionless 0.3 Adjusted
ySFMz Semi-labile POM share of fecal pellets Dimensionless 0.4 Adjusted
Bacterioplankton
elpa® Max. specific rate of D1 ecto-enzymatic hydrolysis at h! 0.75 Microbial bio-assay (Billen & Servais 1989)
optimal temperature
€2nax” Max. specific rate of D2 ecto-enzymatic hydrolysis at h! 0.25 Microbial bio-assay (Billen & Servais 1989)
optimal temperature
k1, Half saturation constant for D1 ecto- enzymatic mg C m™ 250 Microbial bio-assay (Billen & Servais 1989)
hydrolysis
k2, Half saturation constant for D2 ecto- enzymatic mg C m™ 2500 Microbial bio-assay (Billen & Servais 1989)
hydrolysis
Bax* Max. specific rate of BS uptake at optimal h! 0.6 Microbial bio-assay (Billen & Servais 1989)
temperature
kpsc Half saturation constant for BSC uptake mg C m™ 25 Microbial bio-assay (Billen & Servais 1989)
YBc Growth efficiency Dimensionless 0.2 Mean estimate from North Sea data
(Billen et al. 1991)
K5scr Autolysis specific rate at optimal temperatue h! 0.01 Adjusted
DNipay Mazx. rate of nitrification mmol Nm=>h' 0.03 Unknown & Adjusted for BCZ
kN4 Half saturation constant for nitrification mmol N m= 5 Unknown & Adjusted for BCZ
Cellular stoichiometry
CNpce C:N ratio mg C:mmol N 56 Compilation (Kirchman 2000)
NPy N:P ratio mol N:mol P 16 Redfield et al. (1963)
CPgc C:P ratio mg C:mmolP 896 Redfield et al. (1963), Kirchman (2000)
Temperature adaptation
Tfft Optimal temperature °C 30 Compilation for temperate systems
(Billen et al. 1991)
dTpc Temperature interval °C 18 Compilation for temperate systems
(Billen et al. 1991)
POM degradation and benthic diagenesis
D; Apparent diffusion coefficient (interstitial phase) m?h! 1.8 x 107 Fick's law
D, Mixing coefficient (solid phase) m?h 1.8x10°° Fick's law
kip* Hydrolysis rate of PC; at T, ht 0.005 Billen et al. (1989)
ks Hydrolysis rate of PC, h! 0.00025 Billen et al. (1989)
kip* Hydrolysis rate of PPy at T, h! 0.05 Billen et al. (1989)
kyp Hydrolysis rate of PP, ht 0.0025 Billen et al. (1989)
kps; Biogenic silica dissolution rate h! 0.0002 Adjusted
niB ., Benthic nitrification constant Dimensionless 1 Billen et al. (1989)
Kaom NH, adsorption constant Dimensionless 6 Adjusted from Krom & Berner (1980a)
kpa PO, adsorption constant (oxic layer) Dimensionless 1 Adjusted
kpe PO, adsorption constant (anoxic layer) Dimensionless 0.5 Adjusted from Krom & Berner (1980a,b)
Tf,ﬁ Optimal temperature °C 30 Identical to planktonic bacteria
dTpc Temperature interval °C 18 Identical to planktonic bacteria




Appendix 5 (continued)
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