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Abstract

Over the ocean some non methane hydrocarbons (NMHC) are known to be directly produced by living algae whereas carbon monoxide (CO) is supposed to be produced only by photolytic destruction of
dissolved organic carbon (DOC) involving chromophoric dissolved organic matter (CDOM). In order to determine more precisely the impact of PAR and UV radiations on the production of NMHC and
CO, different phytoplankton species have been grown in laboratory and successively exposed to PAR, PAR+UVA and PAR+UVA+UVB radiations.

The results confirm that isoprene production occurs mainly under PAR, corresponding to a direct production by active growing phytoplankton, while the production of other NMHC appears strongly
enhanced by UV radiation, in agreement with the hypothesis of a production depending on the UV photodegradation of CDOM. Isobutene and CO emissions seem to combine these two mechanisms.
Observed production rates are normalized to chlorophyll and used to evaluate the global significance of the role of these various production pathways.

Methods

Reproduction of a diurnal cycle, with a dark period followed by a period of irradiation. Cultures chosen for this study:
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During these experiments, a control was also performed by using a filtered algae sample
samplg (only for CO measurements and the species Emiliania huxleyi for NMHCs measurements).
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Conclusion

1) The production of isoprene from living cells is initiated by PAR whereas the production of alkenes (e.g. ethene, propene, isobutene) is activated by UV radiations, in
agreement with photolytic destruction processes involving CDOM (chromophoric dissolved organic matter) and DOC (dissolved organic carbon).

2) CO emissions, particularly studied for the coccolithophorid Emiliania huxleyi , result from two different processes: a direct production by living cells under PAR (minor
contribution) and an indirect production due to the effect of UV radiations on CDOM (major contribution).

3) The emission of isobutene seems to result from the same processes as determined for CO.
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