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A recent new knowledge on the biological carbon pump: From an international collaboration with
a Canadian research group
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Our recent discovery on the biological carbon pump will be presented from a result of an international collaboration in
the Beaufort Sea (Arctic Ocean). The vertical flux of particulate organic carbon (POC) has been studied by many scientists due
to its importance as an indicator of the biological carbon pump. Our knowledge of the POC flux is improving but remains
limited, especially in the knowledge of the control processes on the POC flux. Sediment traps have been widely hired to
estimate the POC flux in the Ocean. However, the accuracy of measurements of POC flux by sediment traps can be affected by
“swimmers” i.e. live organisms that actively swim into the traps as compared to passively sinking particles. Most swimmers
are metazoans such as copepods, amphipods, and euphausiids that are generally much larger in size than passively sinking
particles. Undecomposed copepods (i.e. carcasses) in trap samples can either be actively intruding copepods (AICs) that swam
into the preservative or passively sinking copepods (PSCs) that died recently in the water column before sinking into the trap.
Contrary to AICs, PSCs should be included in the estimation of the downward flux as sinking particles that would eventually
end up in the deep ocean or on the bottom. Thus, we have focused on estimation of the vertical flux of PSCs in recent studies.
PSC is a grossly ignored component of the POC flux, resulting in the underestimation of the total POC flux. Our studies
pointed out the significant contribution of PSCs to the annual export POC flux (up to 36%) from the surface mixed layer. Also,
the studies pointed out the importance of the carcass to seasonal variation of the POC flux.

We are also going to introduce a Canadian Arctic research project, ArcticNet, and a useful Scientific Ice-Breaker
Amundsen. These information would be useful for future planning for your studies in the Arctic.
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