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Mechanistic understanding of the role of diatoms in the success of the
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Dominant large calanoid copepods in the Arctic: sentinel species
and barometers of ecosystem function in a changing Arctic

Seasonal copepod lipid pump promotes carbon
sequestration in the deep North Atlantic

Sigran Huld Jénasdéttir™", André W. Visser™®, Katherine Richardson®, and Michael R. Heath®
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Diatoms characterise hotspots of production
and are crucial for facilitating successful
overwintering in Calanus.

Note that all elements of the microplankton
prey field will be characterised. Lugols, Flow
cytometry, pigments, fatty acids C/N.
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Extensive multi-year, multi-season field programme including winter sampling
(UK, Norwegian, Danish, Icelandic and German sampling platforms)

Ocean Data View

Programme structure

WP1 Large-scale prey-field controls on
Calanus demography & overwintering

|

4 \NP2 Long-term change at the Atlantic- ¢ -
Arctic interface

|

ey WP3 Calanus density & ‘parking depth’  qump

ey \NP4 Prey quality & Calanus production )
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“The goal of this project is to separate the mechanistic effects of prey timing from
prey composition and nutritional constraints on copepod growth and egg production”

“Satellite imagery will provide a multiyear perspective of the microplankton

prey field to determine broad scale concentrations of PUFA”
Approach followingBudge et al. 2014. Estimating concentrations of essential omega-3 fatty acids inthe ocean: Supply
and demand. ICES Journal of Marine Science 71: 1885-1893.

Seaice

Zooplankton .

Molecular identification of the Calanus complex
— crucially important to distinguish species.

Seaice ()

m

. | Highly branched isoprene (HBI) markers of sea ice algal carbon
; | — link to diapause behaviour of Calanus.
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SAFHOS/CPR historical perspective of zooplankton species and
. Interface with Atlantic/Arctic.

- Respiration rates.
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Understanding the consequences of a changing food environment
Prey cells
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Calanus position themselves in photo-behavioral chambers in darkness.

Jon Cohen, Delaware
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Calanus finmarchicus respiration rates (Etive)
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Diapause behaviour of Arctic calanoid copepods and
how this will be impacted by a changing Arctic

Calanus hyperboreus, note large oil sac

Calanoides acutus (Antarctic) Calanus finmarchicus (Arctic)

Calanus hyperboreus (Arctic)
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Parallel application for 3 Days beamtime on PETRA Ill synchrotron radiation source

Nanodiffraction of copepod wax esters at high hydrostatic pressure: Role of solid liquid
phase transitions of lipids in regulating buoyancy of copepods in the deep sea.

“Parking depth”

- Lipid density

- Phase transitions
- Lattice geometry

and intermolecular
distances
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Calanus finmarchicus wax ester — X-ray diffaction
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