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ABSTRACT: The effects of ocean acidification on the life-cycle stages of the coccolithophore
Emiliania huxteyi and their modulation by light were examined, Calcifying diploid and
noncalcifying haploid cells (Roscoff culture collection straing 1216 and 1217) were acclimated to
present-day and elevated CO, partial pressures (sz; 38.5 ws, 101.3 Pa, 1.e., 380 ws, 1000 patm)
under low and high light (50 v, 300 pmal photons m™2 7', Growth rates as well az cellular quotas
and production rates of C and M were meazured. Sources of inorganic C for biomass buildup were
determined uzing a "C dizequilibrium azzay, Photosynthetic O, evolution wasz measured as a
function of diszolved inorganic C and light by means of membrane-inlet masz spectrometry, The
diploid stage responded to elevated P, by shunting resources from the production of particulate
inorganic C toward organic C vet kEEDiI%g the production of total particulate C constant. As the
effect of ocean acidification waz stronger under low light, the diploid stage might be less affected
by increazed acidity when energy availability iz high, The haploid stage maintained elemental
compozition and production rates under elevated P‘I':' Although both life-cycle stages involve
different wavs of dealing with elevated Pm:’ the responzes were generally modulated by energy
availability, being tvpically most pronounced under low light, Additionally, P, responzes
resembled thoze induced by high irradiances, indicating that ocean acidification affects the
interplay between energyv-generating processes (photosynthetic light reactionz) and proceszes
competing for energy (biomass buildup and calcification). & conceptual model iz put forward
explaining why the magnitude of single responzes is determined by energy availability,
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