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Calanus copepods along the Eurasian Arctic inflow
corridor: The future is already here

maybe —

Renaud et al., “Pelagic food-webs in a changing Arctic: a trait-based
perspective suggests a mode of resilience”, ICES JMS, 2018

An early, idealised experiment using the trait-based life-history
model Coltrane found that energy transfer to predators via
Calanus might actually be more efficient under sea-ice loss,
with shorter generation Iength and faster turnover compen—
sating for smaller individual size.

But does this prediction of resilience hold
realistic model experiment?

Calanus copepods are a crucial link from phytoplankton and
iIce algae to higher trophic levels in northern oceans. But
subarctic C. finmarchicus are smaller and less energy-rich than
Arctic C. glacialis and C. hyperboreus, raising concerns about
how and when C. finmarchicus will expand into an Atlantifying
Arctic, and the eoosystem consequences If it does.

I'm mainly concerned about the
Me consequences

This is such good news

D in a more

Oh great, here it comes

v2.0: Bourreau et al, in prep.

We ran Coltrane v2.0 along the Eurasian Arctic inflow corridor,
In an ensemble experiment spanning the uncertainty in several

This Calanus cohort hatches in the
Norwegian Sea and then advects into
the seasonal ice zone.
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prey timing and temperature: Testing a new model across latitude, time, and

the size spectrum”, Front Mar Res, 2016

Coltrane is an individual-based model that takes time series of surface temperature, deep
temperature, and prey as input, and predicts the optimal and viable range of Calanus traits
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Especially predators who wisely specialise
in delicious oily late life stages

A model population with intermediate characteristics
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habitat for C. finmarchicus—often
described as a potential future for the
high Arctic—may already exist Iin a
patchy pattern throughout the Eurasian
Arctic seas, although connectivity might
limit the ability of Atlantic C. finmarchicus
to expand Iinto them.

In all model versions, larger
Calanus have higher lipid/
energy content and produce
a greater energetic yield to
predators—all else equal.

Whether icier conditions mean higher or lower
energetic yield to predators depends on
uncertain model assumptions about the value
of ice algae and phytoplankton as prey.

We are looking for partnerships in which to use
these Coltrane ensemble methods to link potential
biological process studies to uncertainty reduction
In large-scale ecosystem projections—possibly as
part of the planning phase of IPYDb.

Please figure this
out. I will give you
an amphipod 3

I can wait



