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The subarctic distribution of 
Calanus finmarchicus 



(Runge and Jones, In Press)
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How will anticipated changes due to 
climate change influence the abundance 
of Calanus finmarchicus in the Gulf of 
Maine? 

(And what would be the consequences 
for the structure of the coastal food 
web?)

C. finmarchicus Stage CV



Factors influencing the abundance of 
Calanus finmarchicus in the Gulf of Maine

•Transport of 
Calanus from 
the north
• Local 
production

o model of 
Calanus life cycle
o test climate 
change scenariosChapman and Beardsley



C. finmarchicus life 

cycle

Tarrant et al. 2009
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Individual-Based Modeling with Genetic Algorithm 

procedure: western C. finmarchicus 

 Dormancy in C5

 Decision in 

late C4 / early C5

 Level of lipid:

> threshold ➔ dormancy

< threshold ➔ molting
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Maximum potential diapause duration 
(isoline in days) for C. finmarchicus

Saumweber 

and Durbin 

2006
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Data sources

Data from:

DFO – AZMP:   

1999 – 2005 

(E.Head, P.Pepin)

DFO – IML:1990 –

1991 (S. Plourde, 

P. Joly) 

US-GLOBEC:  

1995 – 1999 (E. 

Durbin, M. Casas)

PULSE – NEC:   

2003 – 2005 (R. 

Jones)











Wilkinson Basin: 
sparse data from 
seasonal time 
series

Is there a fall generation in the Gulf of Maine?
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Climate change scenarios: Impacts on 
C. finmarchicus populations in the GoM

The impact on GoM Cfin abundance of:

2. Colder ambient dormancy temperature 
due to arctic ice melt (- 2 C)

1. Accelerated/failed development of fall 
generation due to surface warming in 
summer and fall, where surface 
temperatures in the GoM may already 
be at the upper thermal limit

(3. Interactions between changes in timing of 
entry and exit with changes to the seasonal 
primary production cycles)

IGBP website







Conclusions (to date)
• High abundance of Calanus finmarchicus in the Gulf of 

Maine is supported by production of a fall generation 
contributing to the overwintering stock

• Reasonable climate change scenarios may result in 
substantial reductions in the local contribution to the 
overwintering stock

• Need to couple life cycle model to physical circulation 
models to assess relative roles of transport and local 
production

• Need to establish long term time series observations 
of zooplankton abundance and diversity in the coastal 
Gulf of Maine


