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the biological pumps
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the biological pumps
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results in vertical gradients of dissolved inorganic carbon and alkalinity
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HCURE 10.7.  Vertical distribution of (@) nitrate, (b) phosphate, and (¢) dissolved
sllicon in the Atlantic, Pacific, and Indian oceans. Noie that 1 pg-atom/L is
equivalent to | pAM. Thus | pg-atom NO, N/L is equivalent to lumol of dissolved

* mitrogen (in the form of NO; ) per liter of seawater. Source: From The Oceans, H.
U. Sverdrup, M. W. Johnson, and R. H. Fleming. copyright © 1941 by Prentice

- Hall, Inc., Englewood Cliffs, New Jersey. p. 242. Reprinted by permission. See

" Sverdrun et al. (1942) for data sources.

vertical gradients also in major nutrients
106CO2 + 16NO3 + HPO;™ + 78H0 + 18H™ += Cj06H175042N16P + 150 O
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primary production

EARTH'S BIOSPHERE: NET PRIMARY PRODUCTIVITY

Field et al., 1999
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THE GLOBAL CARBON CYCLE
AND ITS ANTHROPOGENIC PERTURBATION
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primary production

CARBON CYCLE: OCEAN VERSUS LAND  (Pre-industia

madified from IPCC (2001)
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Chlorophyll is not evenly distributed: large oceanic deserts in the subtropical
gyres

10



primary production

What controls distribution of primary productivity?

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

e Light: At the surface of the ocean (euphotic zone)
e Iron and other micronutrients

e Grazing
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primary production

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

12



primary production

LATITUDE

o 100°E 180w GO
LOMGITUDE

LOG10(total dust deposition [kg/m~2/a])

the main source of iron: dust deposition (logarithmic)

13



fate of organic

matter

POC flux vs, primary production
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Only very little of the biomass produced in the euphotic zone sinks into the

deep ocean
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fate of organic matter

What happens with the biomass
produced by photosynthesis?
e Most gets eaten by heterotrophs,

such as copepods, but also het-
erotrophic unicellular plankton

e [here is some production of dis-
solved organic carbon

e Viral lysis
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fate of organic matter

What happens with the rest that
escapes being eaten?

Fecal Pellets

e It sinks

e T he larger the particle is, the faster

it sinks : :,
euphausiid L

e Fecal pellets and aggregates are the
ones most likely to sink deep

1 mm
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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
— I (1)

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

~ 2 (2)
Hn = ,Uma:CKN TN
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Ecosystem Model
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