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Community and ecosystem interactions

A freshwater potpourri

Lecture outline
Facilitation

Competition

Disturbance

Ecosystem views

Mutualism and facilitation
Mutualism (earlier examples); facilitation…

Heard & Richardson

(1995)

Processing chain

Competition in the benthos
Stream in MT

McAuliffe (1984)

Microcaddisfly
Aquatic lepidopteran

Some experimental evidence

McAuliffe (1984)

Why coexistence then?

McAuliffe (1984)
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“You cannot step twice into the same river”

“In fact, to some of us, disturbance is not 

only the most important feature of streams to 

be studied, it is the dominant organizing 

factor in stream ecology”.

Disturbance

Heraclitus (c.535 - 475 BC) 

Resh et al. (1988) 

Disturbance (2)
Response to disturbance depends on 

characteristics of disturbance and organisms

Disturbance

 intensity

 areal extent

 frequency

Organisms

 colonization ability

 resistance (e.g. diapause)

 distance to refugia

 growth rate

Some chronic disturbances

Wallace (1990)

Early view of a freshwater ecosystem

Lindeman (1942)

‘Trophic dynamic

concept of ecology’

Cedar Bog 

Lake, MN

Stream ecosystems
Autochthonous vs. allochthonous production

Nutrient spiraling

River Continuum Concept

Flood Pulse Concept

Autochthonous vs. allochthonous production

Metabolic measurements suggest almost all streams 

are net heterotrophic, some just more so than others
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Webster & Meyer (1997)
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Forested headwater stream Importance of ‘litter’

Wallace et al. (1999)

Nutrient spiraling

Fig. 24.7

Webster (1975)

S = spiral length

SW = dissolved

SP = particulate

Would S be longer for a nutrient 

that is limiting or not limiting?

Cycling

Spiraling

One control on spiraling length

Webster & Meyer (1997)

River Continuum Concept

Fig. 24.8Vannote et al. (1980)

RCC (2)

Doug Craig
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Flood Pulse Concept
Floods as a disturbance or an integral component (Junk 1985)?

Benke et al. (2000)

58-year record of discharge

Lakes and reservoirs
View of lake ecosystems has expanded 

to include watershed (vs. Forbes’ view)

Global surveys suggest that shallow 

lakes are more common than deep 

(littoral zone important part of 

ecosystem)

Surveys of CO2 shows supersaturation in 

most lakes, indicating that net 

heterotrophy is the norm

Cole et al. (1994)

Wetland productivity Wetland hydrology and productivity

Odum et al. (1995)


