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Copepodology for ornithologists

Hutchinson, G. E. 1951. Copepodology for the
ornithologist. Ecology 32: 571-577.

Our zooplankton work may have considerable value
also for ecology and evolutionary theory in general.

© J.E. Sereide

Photos from Vogedes et al. 2010




Polar environments and
seasonal cycling ——




Polar biomes and the zooplankton
o environment

temperatures Sea Ice Extreme cycling in light

Short blooms Predators — seasonal presence




Zooplankton adaptations to polar conditions

e Seasonal migrations



Calanoides acutus —
depth distribution
through the year

Andrews 1966




Zooplankton adaptations to polar conditions

Seasonal migrations

From
Saito and Tsuda

Dormancy 2000
Energy reserves

Large size, slow growth,

low metabolism (MclLaren
1966)

Use of seaice and ice

QI(TQD
digac



Annual routine:
schedule of activities over the year

When to reproduce?
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Surface water .
(0-200m) I\/Iodels (and fleld studles) usually

consider single seasonal events in isolation.
Challenge: study these events as parts of

annual routines.

Deep \ \l
(1000-2000m) v v Some answers by
Varpe et al. (2007
h ) 5 and 2009)
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Annual routine:
schedule of activities or events over the year

Product of
evolution by
natural
selection

Life history
theory is our
basis for
explaining the
routines




Models:

- Include temporal trade-offs between fintess components.

- Trade-offs mediated by physiological states (e.g. lipid reserves).
- Predictions based on long term fitenss considerations.

- Example: Migration, reprodcution and moulting in birds

Reading
McNamara & Houston

(2008)
Fero et al. (2008)




Environmental change,
phenology and temporal trade-offs

Annual cycle




Egg fitness

When to reproduce?
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= Carbon intake (food)

Intermediate

Egg production

: : : Varpe et al. 2007
Winter Spring Summer Autumn Winter



Capital and income breeding
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Winter Spring Summer Autumn Winter
Varpe et al. 2009

Earlier feeding season:

- More capital breeding

Accompanying life history change:

- More energy storage before descent.

- For late eggs: first reproduction as 2-year-olds.



- Strategies emerge. Not predefined by modeller.
- Strategies depend on state (the conditon of the individual).




Case 1: Measuring state,
for instance gonad maturation

- Kosobokova 1991. Calanus glacialis in the
White Sea.

Iteroparity:

- Several breeding seasons for the same
individual.

- Consequences for the optimal annual
routine.

- Contrast with species know to be

semelparous, e. g Neocalanus spp. (Miller et al.
1984)

f) rematuring



Case 2:
Zooplankton
and sea ice

Zooplankton Ice algae Phytoplankton
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5 minutus . Pump inlet

i A Samples ta]

Runge and Ingram 1991
Ice algae: regular and principal source of nutrition



‘Global Change Biolog:
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Yes — in regions where sea ice concentrations has declined in
early summer.

What are the zooplankton responses?
(see for instance Sgreide et al. 2010)

Requires an annual routine perspective.
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