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Introduction

Dynamic interactions with snow and sea-ice, and extreme seasonal variations make solar energy an elusive and potentially harmful resource to harvest for diatom microalgae of the Arctic Ocean. The
annual shift of environmental gradients, from early spring sea-ice covered to summer ice-free waters, triggers an explosive increase in biomass through the succession of many sympagic and planktonic
species, which share diverse ecophysiological features. Climate change is inducing a decline in Arctic sea-ice extent and a longer open water season, which severely modifies Arctic diatoms’ light

environment! and could diminish their productivity and nutritive quality in the trophic chain?. It is therefore important to comprehend Arctic diatoms light response strategy with regards to their

ecophysiological diversity if we are to improve our understanding of their seasonal succession and of primary and secondary production trends in the Arctic Ocean, under present and future light conditions.
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Table 1: Arctic diatoms strains targeted by this study, their known eco(physio)logical features and life forms. Growth period numbers refer
to Figure 1. In red are designated “model” species of their respective niche and represent the main genera in Arctic waters,
experimentation 3 will only be performed on these species. Growth forms: pennate (P); centric (C). (Information from Poulin et al., 2011)# K. NP
= = . QS ++,
: : : : ' ' ++ -
Ecological niches Ecophysiological features LA Xcmg('cssymﬁeEEQfT ’
Growth Growth Life forms Speciles Growth Biovolume  Blooming [ PSII repair cycle - -
. 3 e ar
period depth (m) forms (Lm>) ability g Kg +, NPQg +,
1 Ice Nitzschia frigida P 435 = (@  Under-ice XC kinetics +, NPQIDT +,
Svmpaaic S bloom LHCXx synthesis +,
ympag Attheya — PSI| repair cycle - -
1 Ice : : C 100 + Strategy 3-4 can shift
septentrionalis c _
. c SUBE SRR ) @ Open water bloom on x and y depe.ndmg
1-2 No info Sym pag IC g _ P P 105 X — | of depth adaptations
g cylindrus = Ke - -, NPQg ++,
| sl | | 2 XC Kinetics -, NPQ/DT - -, |
Tha PSII repair cycle - XC kinetics -, NPQ/DT ++,
2-3 30 - C 14 425 X LHCx synthesis -,
gravida | PSII repair cycle +
3 3 Chaetoceros C o5 @ Inice growth
neogracilis (4) Steady summer growth
3 30 Pseud?-?ltzschla . 450 — - . >
L Ambient irradiance seasonal mean
3-4 30 Chaetoceros C 300 X Figure 2: Hypothetical schematic representation of the expected relative influence of ambient irradiance seasonal mean and
gellidus fast light fluctuations on the main features of the light response strategy of Arctic diatom species according to the light
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