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Agriculture Urban development

land cover alteration

Channel/flow alterationDeforestation & loss of riparian buffer

↑ Variability in 
pH ↑ Conductivity

Flow alteration
↑ Sediment

Stream
Macroinvertebrates 

↓ DO

Landscape

Stream 
Reach 

Watershed

↑ Temperature

↓ Taxa richness 
↓ Ephemeroptera, Plecoptera, 
Trichoptera (EPT)

Diversity

↓ Functional groups

↑ Non-insect taxa

↑ Dominance by tolerant taxa

Structure
↓ Biological health

↓ Redundant taxa

↓ Resilience to disturbance

Function

↑ Tolerant taxa 

Sediment

↑ Light ↑ Nutrients
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• Statewide:
• R2 = 0.510; RMSEA = 0.052, 

p-value = 0.406

• Puget Sound:
• R2 = 0.434; RMSEA = 0.066, 

p-value = 0.263
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• Statewide:
• R2 = 0.616; RMSEA = 0.050, 

p-value = 0.451

• Puget Sound:
• R2 = 0.548; RMSEA = 0.064, 

p-value = 0.262
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• Statewide:
• R2 = 0.442; RMSEA = 0.058, 

p-value = 0.248

• Puget Sound:
• R2 = 0.434; RMSEA = 0.063, 

p-value = 0.312
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SummarySummary

• Macroinvertebrate communities impacted by many interacting factors 
from multiple spatial scales 

• Increased sediment associated with loss of forest cover related to 
land use, i.e., urbanization and agriculture

• Sediment deposition negatively impacting stream macroinvertebrates
• Elevated water temperatures impacting EPT taxa
• Loss of sensitive taxa with elevated sediment and water temperatures
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