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Introduction

• Bird species are declining 

(Rosenburg et al, 2019).

• Multivariate analysis

• Statistical analysis was completed 

using the statistical software R (R 

Core Team, 2020).

Wood Thrush
(Kaufman, 2024)



Rosenberg et al., 2019



Field 

Methods



Map of 94 collection points (white dots) at Jack Mountain Wildlife 
Management Area in southwestern Arkansas. The yellow line 
denotes the boundary of the wildlife management area (Ross 

Foundation, 2010).

Data Collection



Bird survey

• Response variables

o Species Diversity

o Species Abundance

This Photo by Unknown author is licensed under CC BY-SA.

Indigo Bunting

References: (Bibby et al. 2000), (Huff et al. 2000)
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Habitat Survey

Explanatory variables

• Canopy Coverage

• Midstory Coverage

• Shrub Coverage

• Ground Coverage

References: (Sam et al. 2019)



Data Analysis

This Photo by Unknown author is licensed under CC BY-NC-ND.
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R Statistical Environment

• A free-statistical environment that can do a variety of 

statistical analyses and create many different types of charts 

and graphs (R Core Team, 2020)

• Sample code:

l ib rary(tree)

modeltree<-tree(Species_Diversi ty~.,data=Complex_birds)

p lot(modeltree)

text(modeltree)



Scatter-plot matrices that show the correlations between 
explanatory variables.

References: (Emerson et al, 2012), (Asuero et al., 2007), (Kuhn, 2021), (Fox and Weisburg, 2019), (Stine, 1995)



The regression-tree plots show the ranking of variables in order of 
significance in how they affect species diversity.

Species Diversity

References: (Ripley, 2021)



The full names of the linear models used in the multiple regression for 
bird diversity.

Species Diversity

References:(Crawley, 2015)



The regression-tree plots show the ranking of variables in order of 
significance in how they affect species abundance.

Species Abundance

References:(Ripley, 2021)



The full names of the linear models used in the multiple regression for bird abundance.

Species Abundance

References:(Crawley, 2015)



Results
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Bird species diversity 

& abundance

- 42 species observed at points

- 854 individuals

This Photo by Unknown author is licensed under CC BY-NC.

Kentucky Warbler

https://www.marylandbiodiversity.com/view/1254
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Linear models for species diversity listed in order of increasing Δ AIC

References: (Awad, 1995), (Mazerolle, 2020)



P<0.001

R²=0.1515

P<0.001

R²=0.1192

P=0.0246

R²=0.0536

P=0.3851

R²=0.008

References: (Wickham, 2016)



Linear models for species abundance listed in order of increasing Δ AIC

References: (Awad, 1995), (Mazerolle, 2020)



P<0.001

R²= 0.128

P<0.001

R²=0.0048

P=0.029

R²=0.050

P=0.7805

R²<0.001

References: (Wickham, 2016)



Discussion

• Significant findings:

o As canopy cover decreases, bird 

species diversity and bird abundance 

increases.

o As shrub and ground coverage 

increases, bird species diversity 

and bird abundance increases.

This Photo by Unknown author is licensed 
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Conservation implications

• Maintain ing hab itat complex ity is important for b irds in eastern forests

• I t is essential  that large areas with over lapp ing habitats be preserved for the 

use of wi ld l i fe (Dietz  et al ,  2020).

• Moderate d isturbance of hab itats wi l l  l ikely be benefic ial; provid ing add itional  

nesting hab itats (Lewandowski  et al .,  2020).



Interdisciplinary Connection

• X-squared = 9.8, df = 1, p-
value = 0.001745

• Chi squared goodness of fit 
test: 9.8

• P value: 0.001745

References: (Frazier, n.d), (Tutorialspoint, n.d)
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