
WHY?

“Autotrophy” (grow your own)
Primary Production
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Planktonic

Benthic (sessile)

What is needed?
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Nutrient sources

Rivers (diss/partic)
Groundwater

Ocean
Sediments

Atmosphere
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log-log plot, and for biomass (as chl) not production.
- positive relationship evident but not the whole story (months?)

Nutrient control of phytoplankton?
Estuaries Vol. 25, No. 5, p. 930–937 October 2002
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LIGHT

(incident, Io)

Everglades 
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Light: Getting into the water

Iz = Io e-kTz

z make hay while the sun shines

Dm  > Dcr?   Dm  < Dcr?

Sverdrup model
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Importance of river nutrients sometimes inferred
from flow correlations

BUT...
other ways in which river flow
might enhance phytoplankton

productivity?

7Tuesday, May 17, 2011



What controls light attenuation?
kT = kCDOM + kalg + kSPM

Iz = Io e-kTz
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Cloern J.E. (1987) Contin.ShelfRes 7:1367

“Photic Depth” = z1%

Muddy Estuaries

Bombetoka Bay, Madagascar
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Units, mg m-3 =
N uptake?

Work through Redfield eqn.

We usually measure chlorophyll
We usually want production

Any relation?
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Why the plateau?
Why the noise?

How productive can phytoplankton be?
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JGOFS

Grazing control?

13Tuesday, May 17, 2011



Phytoplankton success: 1st order controls

- nutrients: positive but plateau upon self-shading

- light: positive but complex
- ratio of photic depth to mixing depth
- incident light (e.g., season, clouds)
- competitors for photons (sediment, CDOM)

- mortality (e.g., grazing by zooplankton, benthic FF)
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RESIDENCE
TIME
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How important are phytoplankton in overall primary production?

varies....
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http://la.cesam.ua.pt/highlights/2007/EMM_v1_JoaoSerdio.htm

Sessile 1oP: 
Microphytobenthos

(intertidal and subtidal)

generally light or grazing, not nutrient, limited
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Salt Marsh 1 g ~ 0.5 g-C
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“Seagrasses”
(aka SAV)

generally need more light 
than phytoplankton

Zostera marina (eelgrass)

Ruppia maritima (widgeongrass)
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Mangrove
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Seagrass and Mangrove System 
Productivity

NET vs GROSS
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Revisit Planktonic vs. Benthic (sessile)

f(nutrients, depth,...)
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Modulating via light - via 
sediment or nutrients
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Madden, C.J. and Kemp, W.M. 1996. Ecosystem model of an estuarine submersed
 plant community calibration and simulation of eutrophication responses. Estuaries, 19: 457-474.

Concept map for 
this competition
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Madden, C.J. and Kemp, W.M. 1996. Ecosystem model of an estuarine submersed
 plant community calibration and simulation of eutrophication responses. Estuaries, 19: 457-474.

Model output under
various nutrient loading 

conditions
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