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Biological soil crusts in the Columbia Basin



Question: 
What is the relative importance of 
factors that influence moss and 
lichen cover and composition?
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• There are many possible mechanisms
• Looking only at net effects



Methods
o 100 Transects
o Range of soil type, elevation, 
vegetation, and fire history
(1‐30+ years since fire)
Analysis
o Transformed explanatory 
variables to improve normality

Moss and lichen cover:
Structural Equation Modeling
Moss and lichen composition:
Distance‐based linear modeling
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Low elevation, sandy soils Mid‐high elevation, loamy soils

High elevation, lithosol soils Range of aspects and slopes



Bare ground Invasive annual grassBunchgrasses

Small forbs Large forbs Shrubs
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Bunchgrass cover is a simultaneous response AND predictor variable

SEM can determine strengths of direct and indirect effects

Structural Equation Modeling
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Elevation
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Final Model

Chi Square = 8.87
df = 28‐21 = 7
p = .26
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Direction of Effect + ‐



Composition
• Species scored as 
proportion of 
quadrats per 
transect

• Nonmetric 
multidimensional 
scaling
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Distance‐based linear modeling
Tested main effects and 1st order 
interactions
(not simultaneous predictors 
and responses)



Moss composition

none
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• 9 moss “species”
– All found on >5% of 
transects



Moss composition

R2= .39
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Lichen composition

• 34 lichen “species”
– 24 found on > 5% of 
transects
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Lichen composition
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Lichen 
Composition

R2= 0.56
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Conclusions
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Moss Composition with Gradients Lichen Composition with Gradients


