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Methods

Study area in the Atlantic coastal plain region  
 of the United States. 
 
�e area encompasses �ve states: 
 Virginia, North Carolina, South Carolina,  
 Georgia and Florida. 

Red lines are Breeding Bird Survey Routes.

1. Use Breeding Bird Survey to estimate probability of site occupancy, extinction and 
colonization over 10 years using an occupancy modeling framework.

2. Inform conservation planning based how parameter estimates relate to landscape-level 
habitat variables (characteristics).

We use a modi�cation of Pollock’s Robust Design 
(Pollock 1982) to estimate occupancy at the primary 
sampling unit level.  
 

Breeding Bird Survey data
• Conducted along secondary roads
• A route is 24.5 miles long
•  50 stops distanced 0.5 miles apart
• A three minute point count survey is 
  conducted at each stop  
• All birds seen and heard are recorded 

Occupancy Modeling
• Survey count data converted to presence  
  and absence
• Routes broken into four segments
• Covariates in the models = U.S.  state and  
  degree of latitude
• Models were assessed in program 
  Presence (Hines, 2006) using 
  Akaike’s Information Criterion to
  select the most parsimonious model

Model Assumptions
• Segments are closed to changes in 
  occupancy within a season
• The probability of occupancy is 
  constant across sites within a segment
• The probability of detection is 
  constant across sites within a segment
• The target species is identified 
  correctly

Brown-Headed Nuthatch 
distribution

•  Local colonization probabilities were highest at the center of the species’ range (at 34º Latitude).  
The Brown-Headed Nuthatch is a poor disperser (Withgott and Smith, 1998).  Model selection 
favored a model with constant extinction probability. �ese results suggest that it is worth exploring 
the role of spatial con�guration of habitat across the landscape. 

•  Evergreen forests best predict where Brown-Headed Nuthatches exist across the landscape.  
Detailed landcover analyses shows that the Loblolly-Shortleaf Pine and Longleaf Pine- Slash Pine 
classes capture most of the variation in the dataset (AIC weight = 0.83). 
  

• The Brown Headed Nuthatch is  a suburban adapter (C. Moorman, pers. com.).  However, not all 
low- level development is suitable for the species. As the percentage of developed open space 
increases the probability of occupancy decreases.  

• Slightly decreasing estimates of detection probabilities over time suggest that the species may be 
declining or that factors a�ecting detectability (e.g. increasing number of cars on the road) are 
increasing. Increasing roadside noise negatively a�ects the ability of observers to hear bird species, 
which can bias estimates of species abundance and occupancy (Simons et al., 2007). 

• The occupancy modeling framework used here allows evaluating support in the data for competing 
hypotheses about the in�uence of habitat changes or biological processes (e.g. competitors) on 
occupancy, colonization and extinction rates. 
 a.  �e framework can be used to identify habitat thresholds that minimize site  extinction or   
   maximize occupancy. 
 b.  Evaluate the range dynamics of the species as a function of landscape or   
   climatic changes. 
 c.  Evaluate appropriateness and effectiveness of management actions within geo-political        
   boundaries. 

Future Work
Next steps in this research will incorporate the spatial context of habitats across the landscape. 
A hierarchical modeling approach will assess the importance of habitat, latitude and 
urbanization at multiple scales.

We will also extend this modeling methodology to other avian species of conservation need in 
the Southeast and assess the role of the co-occurrence of nest competitors and invasive avian 
species. 
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Objectives

�e Brown-Headed Nuthatch (Si�a 
pusilla) is a common, yet declining, 
endemic species of concern in all �ve 
states within the study area. 
 
It is well represented by Breeding Bird 
Survey sampling methods.

Probability of occupancy decreases as 
developed open space increases

Overall estimate
of local extinction
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In 2007 an analysis of State Wildlife Action Plan 
implementation concluded that lists of species of 
concern were too long and that funding was     
inadequate for the level of monitoring necessary.

Introduction

Chandler Robbins 
Creator of the Breeding 

Bird Survey  

One 50-stop route is broken into four, eight stop segments 
 

ψ =   Probability of Occupancy
p =   Probability of Detection 
γ =   Probability of Local Colonization
ε =   Probability of Local Extinction

Research Overview

 Local colonization is highest at the latitudinal center of species’ distribution
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Northernmost and southernmost latitudes have 
the lowest probabilities of occupancy.
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Annual probability of detection decreases over time
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Probability of occupancy at di�erent latitudes in Southeastern U.S.

Probability of occupancy increases with increasing percent of evergreen forests

Developed open space is de�ned as habitat with 
less than 20% impervious surfaces. �is landcover 
class includes parks and golf courses but is mostly 
composes of lawn grasses (MRLC.gov)
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