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Results	&	Discussion	 Introduc,on 

 
Community assembly is the result of ecological selection processes, dispersal 
processes, and random drift processes (Vellend 2010). Selection processes can 
cause coexisting species to be more similar or more different in traits, depending 
on the strength of environmental filtering or resource partitioning.  Differences in 
functional traits are also known as functional diversity. 
 
Trait diversity within a site is an important part of understanding species diversity 
within a site, both of which could impact the ecosystem processes taking place. 
The mechanisms influencing the dispersion of trait values within a community are, 
at present, inadequately understood (Cornwell and Ackerly 2009). 
 
 

We chose spiders because they are readily found in every terrestrial habitat and 
because they exhibit a high degree of functional diversity in body size, body shape, 
eyes, and mouthparts. 

 

Methods 

 
In June and August we sampled spiders within a range of sites across South-
Central Wisconsin that consisted of dry to wet forests. The 12 sites we sampled 
from were Putnam Park (1-3) (Eau Claire County), Bauer Barrens (Jackson 
County), Wild Cat Ridge (Clark County), Ketchum Creek (Jackson County), Quincy 
Bluff (Adams County), Plagge Woods (Chippewa County), Silver Lake (Adams 
County), Milston Sand Barrens (Jackson County), North of North Shattuck Lake 
(Chippewa County), and Powers Bluff (Wood County). Previous data consisted of 
samples from Northern Wisconsin Forests and open wet meadows to dry-mesic 
prairie.  
At each site, we set up three pitfall traps in the center of each of three 10 m2 plant 
sampling plots separated by 10 m.  We went back to each site one week later to 
collect the ground animals from the traps. In the lab, we measured a set of 
functional traits associated with (1) spider chelicera size (area, the size of the 
specialized mouthparts that are related to prey size) (2) eye depth (the depth from 
the foremost to the rearmost eye which is related to the field of view) (3) body 
shape (body width/length ratio, which is related to manoeverability). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We used a Monte Carlo simulation in R to determine if the coexisting spiders were 
more similar or more different than what would be expected if the trait values were 
assigned randomly.  The null model shuffled traits across all sample points 1000 
times.  The standardized effect size (SES) was calculated as (observed mean FD 
at each site –  random mean FD)/(standard deviation of the random mean FD)
(Gotelli and McCabe 2002).  SES values were further standardized to range from 
-1 to 1 (FSES); values more extreme than ±0.5 are statistically signifcant.  SES 
values more extreme than ±2 are statistically signifcant. 
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•  Chelicera size and eye depth were clustered relative to larger 
species pools suggesting ecological stabilizing selection 

•  All three traits also became less clustered (more neutral) at the 
smallest spatial extent of the species pool 

•  These results support the spatial-scale aspects of the stress-
dominance hypothesis (Weiher and Keddy 1995) 

•  Similar results have been found in tropical montane forests 
(Bañares-de-Dios et al. 2020) 

•  Body shape functional diversity showed no patterns of 
ecological filtering or competitive selection 

•  Trait dip was greater than expected: this is evidence of 
multimodality of trait values compared to the regional pool and 
of disruptive selection within the reduced range of traits 

•  Similar results have been found in California chaparral 
(Cornwell and Ackerly 2009) 

•  Spider chelicera size diversity was postively correlated 
with plant height diversity and plant leaf area diversity 

•  The correlation between spider chelicera size and plant 
height and leaf area could be attributed to plant 
characteristics creating variable habitats for the 
herbivores that spiders prey upon 

 
•  Spider eye depth diversity was postively correlated with 

plant leaf area diversity, but it was independent of plant 
height diversity 

•  Others have found positive correlations between bird trait 
diversity and fruit trait diversity and between insect trait 
diversity and flower trait diversity (Albrecht et al. 2018) 

•  Even though the spider traits were generally clustered, 
there was overdispersion of chelicera size in two northern 
forests, and there was overdispersion of eye depth in 
three northern forests. 
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key to vegetation types: 
 
ND – Northern WI Dry Forest 
NDM – Northern WI Dry-Mesic Forest 
NM – Northern WI Mesic Forest 
NWM – Northern WI Dry-Mesic Forest 
NW – Northern WI Wet Forest 
 
SD – Southern WI Dry Forest 
SDM – Southern WI Dry-Mesic Forest 
SM – Southern WI Mesic Forest 
SWM – Southern WI Dry-Mesic Forest 
SW – Southern WI Wet Forest 
 
DMP – Dry-Mesic Prairie 
MP – Mesic Prairie 
WMM – Wet-Mesic Meadow 
 


