
The Calanus model: 101 

Egg – N2  = no growth 

N 4‐6 

Adult Female 

5 copepodite stages 

N3 = first feeding 

Forage from N3 on 

DVM = CIV ‐> 



Model physical setup 
12 dynamic layers: 
•  2 layers within mixed layer, 
spaced equally 
•  10 layers from MLD to 
boQom, spaced evenly 

DVM between deep layer 
and within MLD 12:12 hr 

Dormant at selected depth 
range 



MAX Growth rate Vs Temperature 

y = 0.0007x2 + 0.0017x + 0.003 
R² = 0.99869 

y = 0.0007x2 + 0.0214x + 0.0991 
R² = 0.99992 

y = ‐0.0001x2 + 0.0089x + 0.0419 
R² = 0.997 

y = 0.001x2 + 0.0298x + 0.1335 
R² = 0.99982 

y = 0.0002x2 + 0.0097x + 0.042 
R² = 0.99921 

y = 2E‐06x2 + 0.018x + 0.0769 
R² = 0.99657 

y = 0.0003x2 + 0.0043x + 0.018 
R² = 0.99998 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Development rate vs Temperature 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Model Assump`ons 

•  Eggs produced in surface 
•  Non‐DVM stages are “retained” in mixed layer 
•  12:12 depth/surface `ming for DVM 

–  Feeding level “memory” for while at depth 
•  Growth rate is Type II versus food (Gmax f(T) ) 
•  Development rate decreases at very low food 
•  Instantaneous mortality rate f(T) 
•  Dormancy: 

–  Triggered during C4 IF lipids > threshold (% dry wt) 
–  Exit triggered when lipids < threshold (% dry wt) 
–  Lipid use from Saumweber 



AG sta`on model results 
Obs abundance 

Obs freq 

Model freq 

Model ‐ obs 



Model copepod sizes 

Max C5 ~ 275 ug C, ~DOY 200 

Min C5 ~ 100 ug C, ~ DOY 140 

C5’s 

Female 



Dormancy Timing 



What about changing Temperature? 

24 hour “temperature Memory” ‐  running weighted mean 



Comparing w + w/o TMF 
TMF 



Using Development Trigger 



Using Development + lipid Trigger 



Just lipids again 
Obs abundance 

Obs freq 

Model freq 

Model ‐ obs 



Dormancy Timing, dev trigger only 



Model copepod sizes 

Max C5 ~ 275 ug C, ~DOY 200 

Min C5 ~ 100 ug C, ~ DOY 140 

C5’s 

Female 



Model Parameter Sensi`vity 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AG egg produc=on 



Model Parameter Sensi`vity 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Model Parameter Sensi`vity 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Model Parameter Sensi`vity 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dormant 


