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Arctic primary production is partitioned between ice algae and

phytoplankton
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Number of sea-ice eukaryote inventory records throughout the Arctic
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Relative proportion (%) of marine sea-ice eukaryote taxa recorded
from different Arctic regions:
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lce-algal standing stocks for different Arctic areas

Geographic area
n = number of studies

Pacific sector

n=>5

Canadian Arctic Archipelago
n=20

Baffin and Hudson Bay
n=28

Barents and Kara Seas

n==6

Greenland Sea and Fram
Strait
n=>5

Central Arctic Ocean
n=3
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Chl a standing stock (mg m-2)
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Dominant algae (in terms of
biomass)

Pennate diatoms

* Nitzschia frigida

* N. neofrigida

* N. promare

* N. polaris

* N. grunowii

* Navicula directa

* N. pelagica

* N. septentrionalis

* N. transitans

* N. kariana

* N. quadripedis

* Fragilariopsis cylindrus & F.
oceanica

* Synedropsis hyperborea

* Fossula arctica

* Cylindrotheca closterium

* Amphiprora palludosa

* Pseudo-nitzschia delicatissima
* Pauliella taeniata

* Entomoneis kjelmanii & E. paludosa
* Hantzschia weyprechtii

and the centric diatoms Melosira
arctica and Attheya septentrionalis
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Ice-algal time-series around the Arctic
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and end dates and latitude,
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Decline and thinning of sea ice habitat

September

Sea ice extent in March 2012 (left)and
September 2012 (right). The magenta line
indicates the median maximum and minimum ice
extents during the period 1979-2000.

Perovich et al. 2012 Arctic Report Card
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Nicolaus et al. 2012 GRL

“Enlightening” of the Arctic Ocean

Solar heat input into the Arctic Ocean through sea
ice in August 2011. This map only considers fluxes
through sea ice, excluding fluxes through open water

Solar heat input (W/m?)



Timing of the ice algal and phytoplankton bloom
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Snow cover: the single most important predictor of
ice-algal biomass
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Seasonal development of ice-algal chlorophyll concentrations at Resolute Bay, Canadian Arctic
under low (blue), medium (green) and high (red) snow cover.
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Floating |ce-algal aggregates below meltmg Arctlc sea ice




Melosira arctica drives cryo-pelagic-benthic coupling in the
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The date of ice formation and seeding of the ice-algal spring bloom
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Conclusions

* Caveat: under-sampling and very limited time-series

* Dominant ice-algal species seem to be widely distributed (limited risk of extinction)
* Snow depth seems to be the single most important predictor of ice-algal biomass

* Future thinning of ice and snow is likely to boost ice-algal biomass, with slightly
earlier bloom start but at the expense of an earlier bloom decline

* Earlier and rapid bloom decline might stimulate cryo-pelagic-benthic coupling

* A later freeze-up date might negatively effect the seeding of the spring bloom






