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the biological pumps
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the biological pumps

Vertical flux of carbon versus
depth from sediment traps
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the biological pumps

results in vertical gradients of dissolved inorganic carbon and alkalinity
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the biological pumps

vertical gradients also in major nutrients
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Chlorophyll is not evenly distributed: large oceanic deserts in the subtropical
gyres
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primary production

What controls distribution of primary productivity?

• Nutrients: mainly available where upwelling or deep mixing brings up
nutrient-rich deep water

• Light: At the surface of the ocean (euphotic zone)

• Iron and other micronutrients

• Grazing
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primary production

There are large areas in the world ocean, where nitrate is available, yet not
much chlorophyll is found. Why?

12



primary production

the main source of iron: dust deposition (logarithmic)

13



fate of organic matter

Only very little of the biomass produced in the euphotic zone sinks into the
deep ocean

14



fate of organic matter

What happens with the biomass

produced by photosynthesis?

• Most gets eaten by heterotrophs,
such as copepods, but also het-
erotrophic unicellular plankton

• There is some production of dis-
solved organic carbon

• Viral lysis

• . . .
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fate of organic matter

What happens with the rest that

escapes being eaten?

• It sinks

• The larger the particle is, the faster
it sinks

• Fecal pellets and aggregates are the
ones most likely to sink deep
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modelling the biological pump

Modelling the biological pumps is necessary e.g. if we want to

study influence of climate on them.

How can one model primary productivity? Usually as equation

for growth

d

dt
P = µP (1)

Where the growth rate µ depends on nutrients and light.
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Nutrient dependency of growth: Usually a Michaelis-Menten for-

mulation is adopted

µ = µmax
N

KN + N
(2)
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