
Ecosystem IV: Disturbance and 
Herbivory

Disturbance

Keddy 2000: A short-lived event that causes a measurable 
change in the properties of an ecological community.

1. Duration
2. Intensity (severity)
3. Frequency (recurrence interval)
4. Area

Properties of disturbance:



Disturbance Duration
Intensity
Frequency
Area

Flooding & drought (water level fluctuations)

Kuhn, Mendelssohn & Reed 1999



Disturbance – altered water level fluctuations

Kuhn, Mendelssohn & Reed 1999
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Disturbance – erosion and scour

Auble & Scott 1998
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Disturbance – animals (hog rooting)

Arrington, Toth, and 
Koebel, Jr. 1999
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Disturbance – fire

Ford and Grace 1998
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Disturbance – ice scour



Disturbance – waves
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Bedford 1992
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Disturbance – burial



Disturbance – burial

Duration
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Dittmar and Neely 1999



Disturbance

Moore 1998

Resistance
Resilience



Disturbance



Herbivory

Wetland herbivores:
Invertebrates Waterfowl Muskrats
Beaver Fish Small rodents
Moose Nutria Others?

Does herbivory have a significant impact on wetland plants?

•< 10% of vegetation biomass consumed
•Very little physical protection created by plants

•Evidence from dietary studies
•Algae highly consumed
•More effect than just consumption



Herbivory
Dietary evidence:
•Fassett’s “Manual of aquatic plants”: has a 15 page 
appendix of the use of macrophytes by birds, mammals, 
and fish. 
•Review by Gaeveskaya (1969) lists 620 species that eat 
live macrophytes.

Destruction of plant tissue:
•Many herbivores destroy more plant tissue than is consumed:

•Crayfish
•Muskrats

•Increased susceptibility to disease



Herbivory



Herbivory



Herbivory

Shaffer et al. 1992

Nutria herbivory
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Herbivory
Biomass Composition

Submersed macrophytes

Invertebrates 0-100% (8 of 9) Y (measured in 5)

Vertebrates 0-100% (5 of 5) Not measured

Emergent macrophytes

Invertebrates 5-75% (2 of 2) Not measured

Vertebrates ?-83% (6 of 8) Y (measured in 6)

Floating-leaved

Invertebrates 7-27% (1 of 1) Not measured

Vertebrates 10-22% (1 of 1) Not measured

All vegetation showed substantial biomass losses
Most biomass reduction not caused by consumption

Tissue destruction
Increased susceptibility to disease

Lodge 1991



Herbivory



Herbivory

Productivity enhancement:
•Nutrient regeneration
•Less self-shading
•Removal of older tissue
•Grazer saliva stimulation
•Reduced competition



Herbivory



Herbivory
dP/dt = gP[(K-P)/K]-G

dP/dt = plant growth rate
g = rate of increase K = carrying capacity
P = plant biomass G = grazing



Attribute Developing Mature
Biomass Low High
Production 
(quality)

High (low) Low (high)

Nutrient cycles Leaky Tight

Diversity Low High
Food webs Simple Complex
Life cycles Simple Complex
Detritus Unimportant Important
Organization Low High

Attributes of Developing vs. Mature Ecosystems



Development insulates the ecosystem from its environment

Biomass:
Modify & stabilize hydrologic regimes (riparian zones, peatlands)
Nutrient and energy storage
Regenerative ability (seed banks, energy reserves)
Physical protection (wave & wind energy)

Ecosystem Development


