Variability in northwards extension
of warm water copepods in the
Northeast Pacific
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Plankton were sampled by the Continuous Plankton Recorder
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Instrumentation was also added to some transects by
attaching temperature loggers or self-logging CTDs to the CPR
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29 copepod taxa were common enough to examine

ar

their temperature distributions: median, max and min
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Quantile:Quantile plots were used to allocate the taxa into 4
groups:

Calanus spp. C1-4
Metridia pacifica C5-ad.

Metridia spp. C1-4

Oithona spp.

Para-pseudocalanus
Spp

Pseudocalanus spp.
C5-adult

Acartia danae

Candacia bipinnata

Clausocalanus spp.

Corycaeus spp.

Mesocalanus
tenuicornis

Pleuromamma
abdominalis

Undeuchaeta major

Calanus marshallae

Eucalanus bungi

Neocalanus cristatus
C1-4, C5-adult

Neocalanus
plumchrus/flemingeri
C2,C3,C4,N
plumchrus C5, N
flemingeri C5

Paraeuchaeta elongata

Acartia spp.

Acartia longiremis

Calanus pacificus

Candacia
colombiae

Centropages
abdominalis

Euchirella rostrata




Temperature distributions of two example taxa
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http://www.pac.dfo-mpo.gc.ca/science/oceans/plankton-plancton/zooplankton-zooplancton/images/copepoda/paupa_f_004.jpg
http://blog-imgs-32.fc2.com/b/i/o/biodic07/20090223111640.jpg
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Both the abundance and the latitude reached are
significantly positively correlated with temperature/PDO
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Repeated with subarctic species. But no significant

relationship with abundance or latitude and

PDO/Temperature
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Perhaps this is because 48°N is not close to the southern

distribution limit of the subarctic species?



If just the 4 years were used where
the transect extended further south
we do see a relationship (just
latitude) perhaps the southern
extent is affected by
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Expect stronger poleward winter winds with +ve PDO to
carry copepods further north but no correlations with current
strength as derived from Argo floats (courtesy Howard
Freeland)

No change in temperature distribution of warm water
species between warm and cold years — follow isotherms

Warm water species may also do better in warm years
With the predicted 1-3 °C rise in temperature,

we will see an increase In the co-existence of

these two groups in the NE Pacific, an increase

In copepod diversity

But Is that a good thing?



Subarctic species

Warm water
species

Photo: Moira Galbraith



From Beaugrand
et al. (2010)

“at these higher
latitudes simpler
food webs and
lower biodiversity
ecosystems have
often been
characterized by
large populations
of exploitable fish
species”
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Probability of cod occurrence

Relationship between copepod biodiversity
and probability of cod occurrence in the
extratropical North Atlantic


http://www.pnas.org/cgi/doi/10.1073/pnas.0913855107
http://www.pnas.org/cgi/doi/10.1073/pnas.0913855107
http://www.pnas.org/cgi/doi/10.1073/pnas.0913855107
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