
 

North Atlantic oceanic currents play a
greater role in the absorption of carbon than
previously thought

March 10 2011

The ocean traps carbon through two principal mechanisms: a biological
pump and a physical pump linked to oceanic currents. A team of French
researchers have managed to quantify the role of these two pumps in an
area of the North Atlantic. Contrary to expectations, the physical pump
in this region could be nearly 100 times more powerful on average than
the biological pump. By pulling down masses of water cooled and
enriched with carbon, ocean circulation thus plays a crucial role in deep
carbon sequestration in the North Atlantic. These results are published in
the Journal of Geophysical Research.

The ocean traps around 30% of the carbon dioxide emitted into the
atmosphere through human activity and represents, with the terrestrial
biosphere, the main carbon sink. Much research has been devoted to
understanding the natural mechanisms that regulate this sink. On the one
hand, there is the biological pump: the carbon dioxide dissolved in the
water is firstly used for the photosynthesis of phytoplankton,
microscopic organisms that proliferate in the upper layer of the ocean.
The food chain then takes over: the phytoplankton is eaten by
zooplankton, itself consumed by larger organisms, and so on. Cast into
the depths in the form of organic waste, some of this carbon ends its
cycle in sediments at the bottom of the oceans. This biological pump is
particularly effective in the North Atlantic, where a spectacular bloom
of phytoplankton occurs every year. On the other hand, there is the
physical pump which, through oceanic circulation, pulls down surface
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waters containing dissolved carbon dioxide towards deeper layers,
thereby isolating the gas from exchanges with the atmosphere.

On the basis of data collected in a specific region of the North Atlantic
during the POMME campaigns, the researchers were able to implement
high-resolution numerical simulations. They thus carried out the first
precise carbon absorption budget of the physical and biological pumps.
They succeeded, for the first time, in quantifying the respective
proportions of each of the two mechanisms. Surprisingly, their results
suggest that in this region of the North Atlantic the biological pump
would only absorb a minute proportion of carbon, around one hundredth.
The carbon would thus be trapped mainly by the physical pump, which is
almost one hundred times more efficient. At this precise location,
oceanic circulation pulls down the carbon, in dissolved organic and
inorganic form, to depths of between 200 and 400 meters, together with
the water masses formed at the surface.

The key role of the physical pump in the North Atlantic had never been
quantified before. Its importance raises numerous questions: how long
does the carbon transported by the physical pump remain trapped at
depth before being driven back to the surface by the reverse
mechanism? Is this proportion between the biological pump and the
physical pump observed in other oceanic regions of the planet? And, last
but not least, how will this mechanism evolve with climate change,
which affects both the physical mechanism and the biological
mechanism?

  More information: Subduction of carbon, nitrogen, and oxygen in the
northeast Atlantic. Karleskind, P. et al., Geophys. Res 
doi:10.1029/2010JC006446 , 116, C02025 (2011).
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