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Northern bobwhite populations have declined 
throughout their range at nearly four percent per 
year since 1966.  Although these declines have 
been attributed to a variety of factors, the most 
likely cause has been large-scale deterioration of 
quail habitat quality associated with advanced 
natural succession, intensive monoculture farm-
ing, and intensive timber management.  In the 
Southeast, Midwest and Central regions of the 
United States, northern bobwhites are linked to 
early successional plant communities maintained 
by disturbance (e.g. fire).  Early successional 
plants are the grasses and annual weeds that oc-
cur within the first one to three years following 
disturbance.  Stemming the population decline 
and restoring bobwhite populations to former 
densities will require creation and maintenance 
of essential habitat on a massive scale.  In the 
past, bobwhite were an accidental by-product 
of broadly applied land management practices. 
In modern landscapes, comparable densities will 
only exist as a result of premeditated, intentional 
creation and maintenance of early successional 
plant communities.



Distribution of 
Conservation Efforts 
The Northern Bobwhite Conservation Initiative 
defines explicit habitat enhancement or creation 
objectives for each land-use category within 
each Bird Conservation Region.  However, the 
recommendations are not spatially explicit in the 
sense that no recommendations are made as to 
how habitat management practices should be 
distributed within the Bird Conservation Region 
or among patches of a specific land-use category 
across the region.  

A fundamental question of concern for all large-
scale conservation initiatives is: “How do we dis-
tribute technical expertise, cost-shared practices, 
and other resources in a manner that optimizes 
conservation benefit per investment ratios?”  
Conservation investments should be placed 
within the landscape in regions that have poten-
tial for greatest population response and highest 
probability of eliciting a sustained response.  Such 
regions might be characterized as already sustain-
ing bird populations, yet having extensive quanti-
ties of potentially usable habitat available for en-
hancement.  Tracts large in size and in close prox-
imity to existing suitable habitat should receive 
priority status.   Previous state-level bobwhite 
initiatives have selectively allocated resources us-
ing a variety of subjective and objective criteria to 
maximize return on investment.  In this project, a 
large-scale habitat modeling approach was used 
to classify suitable habitat for the purpose of iden-
tifying focal areas and guiding habitat enhance-
ment efforts and conservation investments.



Bobwhite habitat suitability was modeled as a 
function of landscape structure and composition 
in a logistic regression context.  Bobwhite counts 
from Breeding Bird Survey routes (n = 84, 1990 – 
1994) were used as a measure of bobwhite abun-
dance and were linked to landscape structure and 
composition estimated from the 1992 National 
Land Cover Data.  

A model selection process was used to identify 
the best approximating model from a set of com-
peting candidate models that predicted probabil-
ity of occupancy as a function of metrics describ-
ing landscape structure and composition. The 
“best” model for landscape structure and compo-
sition measures included: 1) cohesion (measures 
the connectedness of all habitat patch types); 2) 
percentage of landscape with woody core area 
(percentage of woody habitats minus 100 meters 
of edge around woody patches); and 3) pasture 
contiguity index (index of connectedness and 
shape of pasture habitats).  The model was used 
to estimate bobwhite habitat suitability on a scale 
of 0–1 relative to landscapes in which populations 
exhibited greater abundance.  To evaluate habitat 
suitability over the Central Hardwoods Bird Con-
servation Region, the model was applied to the 
entire region to generate a surface of habitat suit-
ability with a 5000 m grid cell size.  Habitat suit-
ability was projected at six levels: 1) 0.00-0.49; 2) 
0.50-0.74; 3) 0.75-0.84; 4) 0.85-0.89; 5) 0.90-
0.94; and 6) 0.95-1.00.

The large-scale northern bobwhite habitat suit-
ability model suggested several areas within the 
Central Hardwoods Bird Conservation Region as 
having a high probability of supporting moder

Bobwhite Habitat Model



ate bobwhite populations.  These areas would 
likely be most practical for application of habitat/
population restoration efforts.  There were about 
73,560 square miles (62 percent of total area) of 
habitat patches with a suitability greater than or 
equal to 0.50; 51,880 square miles (44 percent 
of total area) of habitat patches with a suitability 
greater than or equal to 0.75; and 21,650 square 
miles (18 percent of total area) of habitat patches 
with suitability greater than or equal to 0.95.

Figure 1
Breeding Bird Survey routes and land cover data used to develop a bob-
white habitat suitability model for the Central Hardwoods region.
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Figure 2
Breeding Bird Survey routes, scaled by bobwhite counts, in relation to 
predicted habitat suitability for the Central Hardwoods region.
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Model Utilization

This habitat suitability model provides an 
objective, data-based approach for assign-
ing management priority areas to landscapes 
within the Central Hardwoods Bird Conserva-
tion Region.  Habitat suitability is based on 
land-use characteristics that have the greatest 
probability of supporting moderate bobwhite 
populations.  These areas likely represent the 
greatest opportunity for successful bobwhite 
population restoration.  The model may also 
be useful for identifying those areas where the 
most extensive management will be needed 
to restore and maintain sustainable bobwhite 
populations.  In order to reach a measurable 
bobwhite population increase at a regional 
level, there must be active, large-scale habitat 
improvements. 



Northern Bobwhite 
Conservation Initiative 

In response to the decline in bobwhite 
quail populations, the Southeast Quail 
Study Group Technical Committee devel-
oped an ambitious, range-wide popula-
tion and habitat restoration plan called the 
Northern Bobwhite Conservation Initia-
tive.  The goal of this initiative is to restore 
range-wide northern bobwhite popula-
tions to an average density equivalent to 
that which existed on improvable acres in 
the baseline year of 1980.

Central Hardwood Region

Bobwhite populations declined at a rate of 
more than 4 percent per year from 1980 
to 1999 in the Central Hardwoods Bird 
Conservation Region.  As of 2002, the 
Northern Bobwhite Conservation Initia-
tive estimated that 376,584 coveys would 
need to be added to the autumn popula-
tion to restore bobwhite populations to 
1980 levels.  In the Central Hardwoods 
region, important bobwhite habitat man-
agement practices include conversion of 
exotic cool season grasses or cropland to 
native warm season grasses and forbs and 
site preparation, burning, and thinning of 
pine forests to encourage favorable grasses 
and forbs.
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The American Bird Conservancy is a not-for-profit 
organization, whose mission is to conserve wild birds 
and their habitats throughout the Americas. 

The Forest and Wildlife Research Center at Mis-
sissippi State University was established in 1994 to 
conduct research and technical assistance programs 
relevant to the efficient management and utilization 
of the forest, wildlife, and fisheries of the state and 
region, and the protection and enhancement of the 
natural environment associated with these resources.  

Sponsored by the Southeastern Association of Fish 
and Wildlife Agencies, the Southeastern Section of 
the Wildlife Society and Quail Unlimited, the South-
east Quail Study Group is comprised of over 100 
wildlife professionals from state and federal agencies, 
universities, and private organizations.  


