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The subarctic distribution of
Calanus finmarchicus

Van der Spoel and Heyman (1983)



Jeffreys Ledge copepod
species composition, 2003
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How will anticipated changes due to
climate change influence the abundance
of Calanus finmarchicus in the Gulf of

Maine?

C. finmarchicus Stage CV

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

web?)



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
Chapman and Beardsley change scenarios

CANADA




C. finmarchicus life
cycle
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Controls on Calanus dormancy

Amount / proportion

of lipid

Environmental
conditions

(food, temperature...)

Modeling

Gene expression

and/or

Hormonal control




Individual-Based Modeling with Genetic Algorithm
procedure: western C. finmarchicus
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Maximum potential diapause duration
(usolme m days) for C' fmmarch/cus
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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.
g Jones)
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Timing of dormancy
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Is there a fall generation in the Gulf of Maine?

= X IU

¥ 5 .
E C1-C3 2005

o | W C4-C5 - .

£ [ m-co Wilkinson Basin:
39 sparse data from
< Jan Apr Jul Oct .

! seasonal time

e ° series

8

s

£

& ﬂan Apr Jul Oct

Jeffreys
Ledge (2007)

T T T T T T
= o = < = = = < %) o =

F M A M J J A S O N

ON-NVE ECH mCll oci tOclv ECV  EMale MEFemale




Climate change scenarios: Impacts on
C. finmarchicus populations in the GoM

The impact on GoM Cfin abundance of:  IGBP website

GLOBAL AVERAGE TEMPERATURE
(degrees C)
148"

1. Accelerated/failed development of fall ..

14.6°

generation due to surface warmingin
summer and fall, where surface
temperatures in the GoM may already

be at the upper thermal limit

14.0° 200
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Srupre HATA

ARCTIC SEA-ICE COVER

Northern hemisphere surnmer sea-ice minirmum
(millions of square kiloretres)

2. Colder ambient dormancy temperature =

due to arctic ice melt (- 2 C)
(3. Interactions between changes in timing of
entry and exit with changes to the seasonal

primary production cycles)

1980 1985 1990 1995 2000 2005 2009
Source: NOAA



GOM / WB-7 Temperature {C)

lHl
22838

= =y

h___.,mm_EmE__U

Jul

an

J

: 3
BSB 3@

L ol I Y I |
B0BJNS JaWIBp

lHl
22838

= = 0y

deap L_mn_mu

Jul

.Jan



— X 10" Scenarios GOM
Es
:
=
=
30
< Jan Apr Jul Oct
4
:,i-i- x 10 | 1 r
ES5 Warm surface 1
8
=
3]
2
3
i
< ﬂan Apr Jul QOct
o .
Es Cold depth
:
=
=
30
< Jan Apr Jul Oct



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



