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Importance of coccolithophores in the ocean deep biomass
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The deep biomass (DB), which is located in the lowest part of the euphotic zone (approximately 80–300 m deep) and
occurs primarily in the subtropical gyres, is an unexplored part of primary production (PP). It is one of the largest biomes
on our planet, considering that subtropical regions occupy 60% of the total ocean. Observations indicate that the major
oceanic gyres have expanded recently by 15%, a phenomenon attributed to global warming. As the gyres expand and
warm, they become more stratiﬁed, which could be expected to favour coccolithophores. The biological community in
the DB, however, is not well known, and their contribution to export production has never been quantiﬁed. Productivity
estimates for oceanic net primary production show that regions with oligotrophic surface-waters contribute signiﬁcantly
to global productivity due to their deep phytoplankton communities. Some model estimates indicate that there has been
a recent increase in net oceanic primary production in oligotrophic ocean gyres. If we consider: 1) the total area covered
by the DB; 2) the expansion of the ocean gyres; 3) the PP that occurs throughout the year; and 4) the global depthintegrated NPP of the mixed layer in the tropics and subtropical gyres that displays very small seasonal variability, it
is reasonable to assume that the DB ecosystem is likely to be as important for productivity and chemical recycling as
seasonally-active upwelling areas. The role in PP of this enigmatic biome cannot be easily determined using chlorophyll
because organisms in the deep photic zone, particularly coccolithophores, do not possess much chlorophyll per biomass.
It is thus probable that carbon export from the DB is underestimated in models. With the upper euphotic zone of the
oceans already impacted by acidiﬁcation, the DB can arguably be considered to be the last refuge for marine organisms.
We need to determine how anthropogenic activity is affecting the phytoplankton that comprise the DBM and the ensuing
biogeochemical cycling of carbon.

