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Plankton
· Population: rate of new cell production – losses
· Size classes:
· Microplankton: 20-200µm

· Nanoplankton: 2-20µm

· Picoplankton: less than 2µm
· Usually very high species diversity even in a seemingly uniform environment – Hutchinson’s “Paradox of the Plankton”

· Limiting factors:
· Light
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· Thermocline in lakes, temperate oceans
· Phytoplankton peaks in spring and fall
· Prior to spring thermocline depth of mixing is below photic zone so cells sink and grow slowly
· spring diatom blooms start
· in summer Si and N depleted and herbivores multiply; dinoflagellates predominate, dive down for nutrients
· second diatom peak with fall mixing
· Summer: 



· Winter:





· Other “clines”
Halocline w/melting ice
· Nutrients

· C N P Si

· Carbonate system (see diagram in scanned notes)

· Carbon can be limiting in oceans, lakes

· Le Chatlier’s principle

· N: generally limiting in marine systems

· P: generally limiting in freshwater systems (usually enough in seawater)kk

· Si: limiting for diatom blooms

· Iron fertilization in S oceans
· Martin Woods Hole 1991 – “1/2 tanker iron = new ice age”

· Numerous tests – seems to work

· Biosphere II Coral reef

· Paradox of plankton ≡ chaos theory

· Oscillating 3-component system won’t reach stability
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Compensation depth ≈ 1% light





Compensation point varies in depth according to clarity of water





Irradiance





ca. 50% full sun





Warm, mixed layer (phytoplankton stay in this layer)
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Spring turnover





Warms to 4°C, sinks – nutrient upwelling
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Melted ice








