
Symbol
Coefficient
Unit
Value
Reference

Phytoplankton
fin/Phy
Dissolved inorganic excretion fraction
-
0.5



forg /Ph
Dissolved organic excretion fraction
-
0.35



KN
Nitrogen assimilation half saturation 
mgN.L-1
0.1



(Ph
Gross growth





ePh
Excretion rate
day-1




mPhy
Natural mortality rate





(Phy
Redfield ratio (N:C)




Bacteria
Knsat/Bac






Upmax/Bac 
Maximum uptake rate
day-1




eBac
Excretion rate





mBac
Natural mortality rate


















Ciliate
fin/Cil
Dissolved inorganic excretion fraction





forg /Cil
Dissolved organic excretion fraction





assBac/Cil
Assimilation rate of bacteria





eCil
Excretion rate





mCil
Natural mortality rate




Zooplankton
fin/Zo
Dissolved inorganic excretion fraction





forg /Zo
Dissolved organic excretion fraction





assPhy/Zo
Assimilation rate of Phytoplankton





assCil/Zo
Assimilation rate of Zooplankton





eZo
Excretion rate





mZo
Natural mortality rate




Fish
fin/Fs
Dissolved inorganic excretion fraction





forg /Fs
Dissolved organic excretion fraction





assFood/Fs
Assimilation rate of artificial Food





assZoo/Fs
Assimilation rate of Zooplankton





eFs
Excretion rate




Nitrogen
f2
fraction of particulate organic nitrogen decomposed in NH4 and available for phytoplankton





Tref
Reference temperature
ºC




KPhNutRege
Half saturation constant for Phytoplankton  regeneration

3



Mnitri
reference rate for nitrification





( nitri






Knitri






Mdet .






( det






Mdenit 
 reference rate for denitrification





( denit 





 Adjusted values of the model for the phytoplankton

Symbol
Coefficient
Unit
Value
Reference


(max
Maximum growth Rate

 
day-1
2










ker 


phytoplankton endogenous respiration constant

0.0175



kp 
proportionality factor for endogenous respiration











Nutrient limitation
KN
half saturation constant for nutrient limitation


mgN.L-1



Light limitation
k(p)
Light extinction factor 

 





EoptPh
Best light intensity for photosynthesis




Temperature limitation
ToptminPh
Temperature minimum
ºC
25.0 
Miranda, 1997


ToptmaxPh
Temperature optimum maximum
ºC
26.5 
“


TempminPh
Temperature optimum minimum
ºC
4.0  
“


TempmaxPh
Temperature maximum
ºC
37.0 
“


K1
Constant for temperature limitation 

0.05  
“


K2
“

0.98  
“


K3
“

0.98  
“


K4
“

0.02  
“


Km
Mortality half saturation rate                  


0.3
“


mmax
Maximum mortality rate

0.02
“



Fraction of photosynthesis which is 

oxidized by photorespiration                              
 
0.018



(Ph
Excretion constant                            

 

0.08






0.3



(Phy
 Redfield ratio (N:C)

0.18



Symbol
Coefficient
Unit
Value
Reference

TOptFishMin                                  


ºC
21
15.5  Kentouri et al., 1994  

 TOptFishMax                                  


ºC
24
18  Kentouri et al., 1994  

 TFishMin                                     


ºC
8.5


 TFishMax                                     


ºC
34.5


PK1
.

-
0,05
Miranda, 1997

PK2
.

-
0,98


PK3
.

-
0,98


PK4
.

-
0,02


UIAmax


mgN.L-1
0,09


UIAcrit


mgN.L-1
0,06
0.06 mg UIA/L Durborow et al., 1992


DOmin
concentration minimum of Dissolved oxygen 
mgO.L-1
2.0



DOcrit
critical concentration of Dissolved oxygen

5.0


 
mFs
Natural mortality rate
day-1
0,003
Jorgensen, 1991   (7% Kissil & Koven, 1987)








NutMinFish

0,0005












.
Efficiency for capture of Zooplankton 
-
0.75



.
Efficiency for capture of pellets
-
0.95




Assimilation of zooplankton rate

0.85




Assimilation of pelletFoodRate

0.95




Coefficient of food consumption 
 
 0.8




MaxFoodRation
% of fish conecntration(mgC.L-1)
0.1




Catabolism exponent




AnabolismExponent






MinCatabolismCoef

0,001
0.0055  Jorgensen, 1991 VOIR Tudor, 1999



CatabolismTempConst
ºC-1
1




AssimilatedFractionCatabolised
.
0,11
24.9 mgN.m-3 Moloney & Field, 1991 in Archambeau, 1996



FishReferenceRespirationRate

0,0055
Moloney & Field, 1991 in Archambeau, 1996










0.0002-0.000043=0.05/((N:C)*1000)  (0.05 mg N.m3) Moloney & Fiefd,1991



Initial concentration
UNIT














Nitrogen


0,175438596


NMINR

 KRefrAmmoniaMinRate                               





NMINENR

 KNonRefrAmmoniaMinRate                            


0.17  Archambeau C., 1996 ou ref in Yi, 1997 - 0.18 Anderson, 1992  0.154 (Diatoms)-0.16 Valiela,1995


NOPREF

 KPartDecompRate                              

0,1
0.22  Archambeau C., 1996 - 0.15 Miranda,1997- 0.24982 Anderson, 1992


PHDECOMP

 PhytoAvaibleDecomp                           


Parson, 1995


DENITREF

 KDenitrificationRate                         


N:C   7:45 (mass) Jorgensen, 1991


NITRIREF

 KNitrificationRate                           





TMINNR

 TNonRefrAmmoniaMin                                


  Parson,1995    0.17 Valiela  p 409 -0.2 Anderson 1992    (10:40) Archambeau C., 1996
10/40=0.25 Book-06 p126

TMINR

 TRefrAmmoniaMin                                   


 N-free extract (%of dry wt): 20-30 Ballestrazzi et al., 1994


NOPCOEF

 TPartDecomposition                           


0.15?


TDENCOEF

 TDenitrification                             


O:C:N:P  276:106:16:1 for plankton Parson, 1995


TNITCOEF

Tnitrification ?













DENSATCO

 DenitrificationSatConst                      













FSOLEXCR

PhytoSolublInorgExcreFraction

0,5



ZSOLEXCR

ZooSolublInorgExcreFraction

0,5



PSOLEXCR

FishSolublInorgExcreFraction

0,45











FDISSDON

PhytoExcreDissOrgFraction

0.35-0.45-0.5?



ZDISSDON

ZooExcreDissOrgFraction

0.30-0.35?



PDISSDON

FishExcreDissOrgFraction

0,43













 KPhosphorusMineralizationRate                







 TPhosphorusMineralization                    







 AlfaPhytoPC                                  


below express like % of total excretion




 AlfaZooPC                                    


 0.25 - 0.5   Miranda, 1997




 PSatConst                                    


       "                 "







30-54% Pagand,1999 -  43 % * interpretation from Porter,1987




Phytoplankton







 GrowMaxPhytoRate                             
day-1
2,4
0.5 Miranda, 1997




 TOptPhytoMin                                 
ºC
25





 TOptPhytoMax                                 
ºC
26,5
43 % * interpretation from Porter,1987




 TPhytoMin                                    
ºC
4
* verify inorganic + organic = 87% of excretion Ramseyer  et al.(199?)    




 TPhytoMax                                    
ºC
37





 FK1                                          
 
0,05





 FK2                                          
 
0,98





 FK3                                          
 
0,98





 FK4                                          
 
0,02





PhytoEndogRepConst                                

0,0175





PhotorespFactor                              

0,018





ExcretionConstant                            
.
0,08
Miranda, 1997  1.2 - 3 Andersen et al., 1987


FMORTCON

FMortSatConst                                
.
0,3
Miranda, 1997 


FMORTMAX

PhytoMortMaxRate

0,025
      "


NSATCONS

NSatConst
mgC.L-1
0,1
      "







      "




Zooplankton


      "







      "




 TOptZooMin                                   
ºC
24,8
      "




 TOptZooMax                                   
ºC
25,1
      "




 TZooMin                                      
ºC
5
Miranda, 1997




 TZooMax                                      
ºC
35
Miranda, 1997




 ZK1                                          

0,05
Miranda, 1997




 ZK2                                          

0,98
Miranda, 1997




 ZK3                                          

0,98
0.03 Miranda, 1997




 ZK4                                          

0,02
0.014 Miranda, 1997 - 0.082-0.123*(1-1.5 micromol N. L-1) Andersen et al, 1987







* calculated with N:C=0.17



threshold standing stock below which predation cease
 GrazPhytoMin                                     
mgC.L-1
0.0002****
0,123529412




 GrazCiliateMin                                     
mgC.L-1
0.0002****



ZREFRESP

 ZooReferenceRespirationRate                  
day-1
0,025
Miranda, 1997 




ZooExcretionRate
day-1
0,11
      "


EFFCAPHI

ZooEfficiencyCapturePhyto
.
0,75
      "


EFFCAPBA

ZooEfficiencyCaptureCiliate
.
0,75
      "


INGCONSZ

ZooIngestionConst
mgC.L-1
0.0775***
      "


ZINGMAX

ZooIngestionMax
day-1
15
      "


ZOPHYASS

 ZooAssimilationPhytoRate                         
.
0,85
      "


ZOBACASS

 ZooAssimilationBacteriaRate                         
.
0,8
      "


MORTZCOEF 
shape factor for the mortality curve
ZooMortalityCoef
mgC.L-1.day-1
0,003
0,081


MINMORTZ  

ZooMinMortalityRate
day-1
0,03
(0.05 mgN.m-3 Moloney and Field, 1991 in Archambeau, 1996)     0.0045 Miranda, 1997 F129







(0.05 mgN.m-3 Moloney and Field, 1991 in Archambeau, 1996)     0.0045 Miranda, 1997 







0.036 Miranda, 1997 (respiration and natural mortality)


Ciliate




0.108-0.127 Andersen at al., 1987



Assimilation coefficient of bacteria                        

day-1
0,85
Moloney & Field, 1991 in Archambeau, 1996



excretion rate

day-1
0,108
Moloney & Field, 1991 in Archambeau, 1996



Capture efficiency of Bacteria


0,75
6.2-24.9 mgN.m-3 Moloney & Field, 1991 in Archambeau, 1996



Minimum grazing of bacteria
GrazCiliateMin
mgC.L-1
0.0002****
36 nanoZ; 6.4 microZoo ; 1.1 mesozo Archambeau, 1996



Maximum ingestion rate


36
0.85 Archambeau, 1996 -  0.8-0.9 BOOK-002p156



Half saturation constant for ingestion


0,057




Minimum mortality rate                      

day-1
0,03
0.00216-0.00054**(0.024 herbi, 0.006 Car  micro at N/L)  Andersen et al., 1987



Shape factor for the mortality curve

mgC.L-1.day-1
0,0021
0.03  Andersen, 1987



Reference respiration rate                  


0,03
** calculated with N:C=7:45  ***calculated with N:C=0.2 **** N:C=0.25



 Temperature optimum maximum

ºC
24,8




 Temperature minimum

ºC
25,1




 Temperature maximum

ºC
5
0.85 Archambeau, 1996 -  0.8-0.9 BOOK-002p156



Temperature optimum minimum

ºC
35
Andersen at al., 1987 for Herbivore



Constant for temperature limitation


0,05
Moloney &Field,1991 in Archambeau, 1996



“


0,98
(0.05 mgN.m-3 Moloney and Field, 1991 in Archambeau, 1996)     0.0045 Miranda, 1997 



“


0,98
36 (nanopkt)  Moloney &Field,1991 in Archambeau, 1996



“


0,02
9.275 mgN.m3 Moloney &Field,1991 in Archambeau, 1996



Redfield ratio (N:C)


0,22
0.03 Andersen, 1987  0.005 Archambeau, 1996



Redfield ratio (O:C)


276:106
0.00216-0.00054**(0.024 herbi, 0.006 Car  micro at N/L)  Andersen et al., 1987   0.000964=0.15 mgN/m3/day Archambeau, 1996







Miranda, 1997




GrazBactMin
mgC.L-1
0,0002





Fish





TOPTPMIN

TOptFishMin                                  
ºC
24



TOPTPMAX

 TOptFishMax                                  
ºC
28



TPMIN

 TFishMin                                     
ºC
10
Miranda, 1997


TPMAX

 TFishMax                                     
ºC
30
“


TPCONST1

PK1
.
0,05
“


TPCONST2

PK2
.
0,98
“


TPCONST3

PK3
.
0,98



TPCONST4

PK4
.
0,02
Parson et al., 1995


UIAMAX

UIAmax
mgN.L-1
0,09



UIACRIT

UIAcrit
mgN.L-1
0,06
0.0002-0.000043=0.05/((N:C)*1000)  (0.05 mg N.m3) Moloney & Fiefd,1991



DOMIN    
concentration of Dissolved oxygen minimum
mgO.L-1
1




DOCRIT    
critical concentration of Dissolved oxygen

5
15.5  Kentouri et al., 1994  




 FishNaturalMortalityRate                     
day-1
0,003
18  Kentouri et al., 1994  




 FishReferenceRespirationRate
day-1
0,0055



NUTPMINR

NutMinFish

0,0005



INGCONS

FishIngestionConst
mgC.L-1
0,160071429
Miranda, 1997


EFFCAZO

FishEfficiencyCaptureZoo 
.
0,75
"


EFFCAFO

FishEfficiencyCaptureArtFood
.
0,95
"


FISZOASS

 FishAssimilationZooRate                         

0,7
"


FISFOASS

 FishAssimilationFoodRate                         

0,9
1.5 POND stripped bass


FISCONRF

FishFoodConsumptionCoef

0,35
 0.06 mg UIA/L Durborow et al., 1992   0.75 POND stripped bass


MAXFORAT
to limit fish ingestion
MaxFoodRation
mgC.L-1
?



CAT_EXP

CatabolismExponent





ANA_EXP

AnabolismExponent


0.3% Jorgensen, 1991   7% Kissil & Koven, 1987


MINCATA

MinCatabolismCoef

0,001
0.0055  Jorgensen, 1991 VOIR Tudor, 1999


CATACONS

CatabolismTempConst
ºC-1
1



ASS_CATA

AssimilatedFractionCatabolised
.
0,11
24.9 mgN.m-3 Moloney & Field, 1991 in Archambeau, 1996


PREFRESP

FishReferenceRespirationRate

0,0055
Moloney & Field, 1991 in Archambeau, 1996












Bacteria


30% Pub-20   20% with ad libitum feeding Lanari, 2000)







(avant perte pas excretions) 30% Pub-21   80-95% B-09




 BacteriaNonGrazingMortalityRate              
day-1
0,01
0.334996 POND stripped bass


BARESPCO

BacteriaRespirationRate
day-1
2,5



BMAXUPTA
maximum-mass specific uptake rate
BacteriaMaxUptake
day-1
6,6
0.755229  POND stripped bass


BACNCONS

NitrogenSaturationConstBacteria
mgN.L-1
0,0008
0.585696  POND stripped bass


BACMINSUB
threshold concentration of N below wich uptake cease 
BacteriaMinSubstrat

0.0002****
0.00112    POND stripped bass


TOPTBMIN

TOptBacteriaMin
ºC
22



TOPTBMAX

TOptBacteriaMax
ºC
30
 0.137  POND stripped bass


TBMIN

TBacteriaMin
ºC
10
Jorgensen,1991


TBMAX

TBacteriaMax
ºC
35



TBCONST1

BK1
.
0,05



TBCONST2

BK2
.
0,98



TBCONST3

BK3
.
0,98
Moloney & Field, 1991 in Archambeau, 1996   0,01-0,3 at 12°C(a)


TBCONST4

BK4
.
0,02
Moloney & Field, 1991 in Archambeau, 1996







Moloney & Field, 1991 in Archambeau, 1996   0.05 ref ? 2 Villefra?







0.8 mgN.m-3 Moloney & Field, 1991 in Archambeau, 1996




























 BODOxidationCoefficient                      







 BODOxidationReferenceRate                    







 BODOxygenSSatConstant                        


Miranda, 1997




 NConsOxyNitRatio                           


Miranda, 1997




 PhytoAmmoniaPreferenceFactor                 


Miranda, 1997




 PhytoTotalRespirationLossesRate              


Miranda, 1997












 NitrificationRate                            







 BODOxidationRate                             







 DenitConvOxyNitMass                              







 DenitrificationRate                          







 PhytoNonGrazingMortalityRate                 



    















 











 PhytoExcretionsRate                          













(a) Tidal flat estuary







































































































Table . Adjusted values of the model for the bacteria
Symbol
Coefficient
Unit
Value
Reference

Upmax/Bac
Maximum uptake rate

6.6


mBa
Natural mortality  rate          
day-1
0.01
Archambeau, 1996

rBa
Respiration rate
day-1
2.5
Moloney and Field, 1991, in Archambeau, 1996

SubMinBac
Threshold concentration
mgC.L-1



Upmin/Bac
Minimum uptake for excretion
mgC.L-1



Knsat
Half Saturation constant for N uptake

0.0008  
Moloney & Field, 1991 in Archambeau, 1996







ToptminBac
Temperature optimum minimum
ºC
22


ToptmaxBac
Temperature optimum maximum
ºC
30


TempminBac
Temperature minimum
ºC
10


TempmaxBac
Temperature maximum
ºC
35


K1
Constant for temperature limitation

0.05   
Miranda, 1997

K2


0.98   
“

K3


0.98 
“

K4


0.02   
“


Redfield ratio (N:C)

0.17


Table . Adjusted values of the modelfor ciliate
Symbol
Coefficient
Unit
Value
Reference

assBac/Cil
Assimilation coefficient of bacteria                        
day-1
0.85 


exCil
excretion rate
day-1



EBac
Capture efficiency of Bacteria

0.75
Moloney &Field,1991 in Archambeau, 1996

GrazminBac
Minimum grazing of bacteria

0.02
Miranda, 1997

Ingmax/Cil
Maximum ingestion rate

5
36-1.1  Moloney &Field,1991 in Archambeau, 1996

King/Cil
Half saturation constant for ingestion

0.009
9.275 mgN.m3 Moloney &Field,1991 in Archambeau, 1996

moCil 
Minimum mortality rate                      

0.03
Andersen, 1987

amCil
Shape factor for the mortality curve

0.010*14/1000
Andersen, 1987

(Cil
Reference respiration rate                  

0.03
Miranda, 1997

ToptminCil
 Temperature optimum maximum
ºC
24.8    


ToptmaxCil
 Temperature minimum
ºC
25.1   


TempminCil
 Temperature maximum
ºC
5.0    


TempmaxCil
Temperature optimum minimum
ºC
35.0    


K1
Constant for temperature limitation

0.05    
Miranda, 1997

K2
“

0.98    
“

K3
“

0.98    
“

K4
“

0.02    
“

(Zo
Redfield ratio (N:C)

0.22



Redfield ratio (O:C)

276:106
Parson et al., 1995

Table . Adjusted values of the model for the Zooplankton

Symbol
Coefficient
Unit
Value
Reference


assPhy/Zo
Assimilation coefficient of phytoplankton                        

0.85



assCil/Zo
Assimilation coefficient of Ciliate
day-1
0.7 



exZo
excretion rate
    day-1




EPhyto
Capture efficiency of phytoplankton

0.3
Miranda, 1997


ECil
Capture efficiency of Ciliate

0.7
Miranda, 1997


GrazminCil
Minimum grazing of Ciliate

0.02
Miranda, 1997


GrazminPhy
Miminimum grazing of phytoplankton

0.028
Miranda, 1997


Ingmax/Zo
Maximum ingestion rate

5



King/Zo
Half saturation constant for ingestion

0.2



moZo 
Minimum mortality rate                      

0.03
Andersen, 1987


amZo
Shape factor for the mortality curve

0.010*14/1000
Andersen, 1987


(Zo
Reference respiration rate                  

0.03
Miranda, 1997

Temperature limitation
ToptminZo
 Temperature optimum maximum
ºC
24.8    



ToptmaxZo
 Temperature minimum
ºC
25.1   



TempminZo
 Temperature maximum
ºC
5.0    



TempmaxZo
Temperature optimum minimum
ºC
35.0    



K1
Constant for temperature limitation

0.05    
Miranda, 1997


K2
“

0.98    
“


K3
“

0.98    
“


K4
“

0.02    
“


(Zo
Redfield ratio (N:C)

0.22




Redfield ratio (O:C)

276:106
Parson et al., 1995

