
The contribution of interactions to 
arthropod community structure depends 
on the place and time:  Why community 

ecologists should think locally and 
regionally
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• Disintegrating the community (Ricklefs 2008)
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• Disintegrating the community (Ricklefs 2008)

• Brooks et al. 2009
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• Disintegrating the community (Ricklefs 2008)

• Brooks et al. 2009
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• Disintegrating the community (Ricklefs 2008)

• Brooks et al. 2009

Local Scale
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• Disintegrating the community (Ricklefs 2008)

• Brooks et al. 2009

• Local community structure can be affected 
by local interactions, context dependent
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• Disintegrating the community (Ricklefs 2008)

• Brooks et al. 2009

• Local community structure can be affected 
by local interactions, context dependent

• What does this mean for the study of 
communities?
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Canopy Arthropod 
Community
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Canopy Arthropod 
Community

Dickson and Whitham 1996
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Canopy Arthropod 
Community

How important are 
interactions of canopy 

arthropod species?
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• Three stands of cottonwood
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• Three stands of cottonwood
• Populus fremontii
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• Three stands of cottonwood
• Populus fremontii
• Planting dates (2000, 2002, 2005)
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• Three stands of cottonwood
• Populus fremontii
• Planting dates (2000, 2002, 2005)
• ~650 trees
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• Three stands of cottonwood
• Populus fremontii
• Planting dates (2000, 2002, 2005)
• ~650 trees

• Sampling (n = 15)
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• Three stands of cottonwood
• Populus fremontii
• Planting dates (2000, 2002, 2005)
• ~650 trees

• Sampling (n = 15)
• Sampled monthly in 2006
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• Three stands of cottonwood
• Populus fremontii
• Planting dates (2000, 2002, 2005)
• ~650 trees

• Sampling (n = 15)
• Sampled monthly in 2006
• Timed-observation sampling 
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• Three stands of cottonwood
• Populus fremontii
• Planting dates (2000, 2002, 2005)
• ~650 trees

• Sampling (n = 15)
• Sampled monthly in 2006
• Timed-observation sampling 
• Juvenile foliage
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Co-occurrence Analysis

Gotelli and Graves 1996
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Co-occurrence Analysis

Species Obs1 Obs2 Obs3

Sp1 1 1 0

Sp2 0 0 1

Sp3 0 1 1

Occurrence Matrix

Gotelli and Graves 1996
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Co-occurrence Analysis

Observed
Co-occurrence 

Index
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Co-occurrence Analysis

observed index
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Co-occurrence Analysis
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Co-occurrence Analysis

observed index simulated index 
mean
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Co-occurrence Analysis
• C-score (Stone and Roberts 1990)
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Co-occurrence Analysis
• C-score (Stone and Roberts 1990)

• Measures average degree of NON-co-occurrence
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Co-occurrence Analysis
• C-score (Stone and Roberts 1990)

• Measures average degree of NON-co-occurrence

• Fixed-equiprobable algorithm (Gotelli 2000)
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Co-occurrence Analysis
• C-score (Stone and Roberts 1990)

• Measures average degree of NON-co-occurrence

• Fixed-equiprobable algorithm (Gotelli 2000)

• Standardized effect size (SES) 
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• Richness and diversity consistent from 
stand to stand and month to month

• Community composition varied by month 
and stand

PerMANOVA:
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Conclusions

• Local interactions can play a role in 
producing local community structure 

• Forces vary by month and by stand

• Could result from stand-environmental 
or compositional differences
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• Understanding local processes is important
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Take Home

• Understanding local processes is important
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Take Home

• Understanding local processes is important

• Regional process are also important

• Focus on the interplay of ecological and 
evolutionary process across spatial and 
temporal scalesN

at
ur

e 
P

re
ce

di
ng

s 
: d

oi
:1

0.
10

38
/n

pr
e.

20
09

.3
60

0.
1 

: P
os

te
d 

13
 A

ug
 2

00
9



`

Species Distributions

Take Home

Local Scale Larger Scales
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`

Species Distributions

Take Home

Local Scale Larger Scales

“Pattern is neither a property of the system alone nor 
of the observer, but an interaction between them.” 

Simon Levin 1989
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