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Transatlantic gradients in coccolithophore species fl uxes: 
Infl uence of thermocline depth, Amazon water and Saharan 
dust
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Tropical oceans provide interesting perspectives as modern analogues for future ocean productivity, in the context of 
an increasingly warm, stratifi ed and nutrient-depleted upper ocean. In order to obtain knowledge of the spatiotemporal 
variability of the phytoplankton communities thriving in these regions, we investigated one year of coccolithophore 
export fl uxes and seasonal dynamics from a transatlantic transect of four sediment traps, moored between NW Africa 
and the Caribbean (at ~12ºN). The results show large ecological contrasts across the transatlantic array. Wind-forced, 
basin-scale variations in the thermocline/nutricline were clearly refl ected in the distribution of distinct coccolith species 
fl uxes. The surface-dwelling, opportunistic species Emiliania huxleyi and Gephyrocapsa oceanica decreased in abun-
dance from east to west, while the deep-dwelling species Florisphaera profunda and Gladiolithus fl abellatus increased 
in the same direction. Decreasing abundances of the surface-dwelling, opportunistic species Emiliania huxleyi and Ge-
phyrocapsa oceanica from east to west, and the concurrent increase of the deep-dwelling species Florisphaera profunda 
and Gladiolithus fl abellatus in the same direction, followed the geostrophic shoaling (deepening) of the thermocline/
nutricline towards the eastern (western) tropical North Atlantic. We found that coccolith fl uxes at the westernmost site 
(M4), closest to the Caribbean, at 49°W, were up to three to fi ve times highe than at the other sites, including the highly-
productive Cape Blanc upwelling region, and were primarily due to coccolith production in the poorly-illuminated 
lower photic zone. Finally, the pulsed fl ux maxima of opportunistic species, which were also observed in the western 
tropical North Atlantic, point to the occurrence of intermittent nutrient input. This is the result of sea-surface cooling and 
wind-forced vertical mixing that combines with dry dust deposition in the spring, and nutrient enrichment derived from 
Amazon River discharge that combines with wet dust deposition in the fall. Our fi ndings: 1) provide relevant evidence 
to support the hypothesis that Saharan dust acts as a fertiliser for marine phytoplankton in the Atlantic Ocean; and 2) 
highlight the importance of coccolithophore production in the lower photic zone, with potential implications for the 
oceanic carbonate budget.


