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Introduction

The goal of the “Building for Birds” online tool is to provide
decision makers with a way to evaluate different develop-
ment scenarios and how they affect habitat for different
species of forest birds that can use fragmented areas. This
evaluation tool is most useful for small developments or
developments in already fragmented landscapes.

The tool is designed for use when no opportunity is avail-
able to conserve large forest areas of 125 acres or more
within a proposed development. Developers are sometimes
reluctant to conserve trees and forest fragments in subdi-
vided residential/commercial areas because it costs time
and money, but there is value in this conservation effort
for many different species of forest birds—not to mention
future homeowners waking to birdsong in the mornings.
Forest fragments and trees conserved in built areas can
serve as breeding, wintering, and stopover habitat for a
variety of species.

Many bird species use habitat in and around urban areas.
The online tool calculates conserved bird habitat scores
based on forest fragments and tree canopy cover conserved
for a particular development design. To determine bird
habitat scores as a result of different development designs,
simply enter the amount of conserved forest fragments

and conserved tree canopy cover in built areas. Using

these inputs, the tool generates a report for a particular

scenario, containing a score for each of the bird habitat
categories and a list of birds that could be found in each of
these habitats. The tool can be found at http://wec.ifas.ufl.
edu/buildingforbirds/web/home.html . Below, we describe
how this tool can assist with preserving stopover sites for
migrating birds.

Migrating Birds
Long-Distance Migrants

In and around urban areas, forest fragments could be used
by an important group of birds called Neotropical migrants
(Figure 1). These long-distance migrants typically breed
during the summer in the United States and Canada, and
they migrate south to spend the winter months in Mexico,
Caribbean islands, Central America, and South America
(Figure 2). Note that although some individuals of a popu-
lation of Neotropical migrants winter in the United States
(e.g., some yellow warblers winter in south Florida), most
winter south of the United States. Migrating species make
the return trip in the spring back to their breeding grounds.
Along the migration route, forest fragments in urban and
rural areas can serve as stopover sites where migrants

land for anywhere from a few days to a few weeks. These
stopover sites provide crucial “rest stops” where Neotropical
migrants rest and forage on their long journeys.

On their breeding grounds, a few Neotropical migrants use
forest edges and open woodlands and are not very sensitive
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to forest fragmentation (e.g., Baltimore oriole, Icterus
galbula). However, many Neotropical migrants are sensitive
to fragmentation (e.g., cerulean warbler, Setophaga cerulea)
and typically only breed successfully in large patches of
forest (greater than 100 acres). Birds that primarily breed
in large forest patches are called interior forest specialists.
These species are thought to be vulnerable in fragmented
landscapes because they are area sensitive, typically build
open-cup nests on or near the ground, lay relatively few
eggs, and often do not nest again if a nest fails.

i : b/

Figure 1. Neotropical migrants such as the yellow warbler (Setophaga
petechia, left) and yellow-throated vireo (Vireo flavifrons, right),
migrate during the spring and fall and may use forest fragments as
stopover sites during migration.

Credits: Audubon, www.audubon.org
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Figure 2.

In fragmented landscapes containing agriculture and urban
areas, a variety of nest predators and brood parasites are
more abundant along the edges of forests. Nest predators
include mammals and birds, such as raccoons, cats, skunks,
blue jays, and crows. The main brood parasite is the brown-
headed cowbird that lays eggs in a Neotropical migrant’s
nest, tricking the migrant parents into feeding and raising

the cowbird chick instead of their own. Cowbirds and nest
predators thrive in fragmented forest landscapes containing
agriculture fields, pastures, and residential development.

Some interior forest specialists (e.g., Canada warbler,
Cardellina Canadensis) breed in dense understory growth
in the openings of large forests and use regenerating vegeta-
tion (caused by windfalls, fires, and clearcutting). Although
they technically breed along edges, they do so in large
forest patches, and they are thought to be vulnerable to the
increased predation and cowbird parasitism common in
forest edges found in fragmented landscapes where urban
and agriculture areas are nearby. Overall, interior forest
specialists are vulnerable to forest fragmentation and many
populations of these species are declining and are in danger
of extinction due to human modifications of the landscape.

Short- and Medium-Distance Migrants

Short- and medium-distance migrants are birds that breed
in the United States and Canada and winter in the United
States. Short-distance migrants move within their breeding
range, whereas medium-distance migrants move south of
their breeding range but still within the United States. Many
of these species are considered both as year-round residents
(they breed and winter in the same area) and short- and/or
medium-distance migrants. The American robin (Turdus
migratorius) is an example because a portion of the robin
population breeds in Canada and migrates south to the
United States during the winter. Other robins can be seen
year-round in most states south of Canada, but of these,

a portion of the population will migrate south during the
winter, going across state lines. Florida is one state where
robins do not breed but they can be found in Florida during
the winter because some robins migrate there.

Sometimes, individuals in the same species can either

be short/medium-distance or long-distance migrants.

For example, cedar waxwings (Bombycilla cedrorum) are
Neotropical migrants. Most of them are long-distance and
spend the winter months in Central America and Carib-
bean islands, but a portion of the population is medium-
distance and winters in Georgia, Texas, Florida, and other
southern states of the United States.

Scoring Justification and Species
List

Studies we encountered in our review of the literature
(Appendix B) have found that many Neotropical migrants,

both migrants that breed in the interiors of large forests
and migrants that breed in small forest patches and open
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woodlands, use small forest fragments as stopover sites.
Thus, small forest fragments may not be appropriate as
breeding habitat for many interior forest Neotropical
migrant species but could serve as stopover habitat. Short/
medium-distance migrants also use forest fragments as
stopover sites. Some studies have indicated that Neotropical
and short-distance migrants were found in early and late
successional forest fragments. Therefore, we count both
early and late successional forest patches as stopover
habitat. Early successional forest fragments are defined here
as 1) shrublands composed primarily of shrubs with some
scattering of trees and grassland patches, and 2) very young
forests primarily composed of planted pine saplings and/or
pioneer species such as black cherry (Prunus sp.), trees that
are 0-15 years old, and tree height is typically less than 30
ft. In late successional forest fragments, most of the trees that
form the canopy are over 30 ft tall, including both relatively
young forests with trees 15-50 years old and mature

forests with trees 50 years old or older. (To be considered a
forest fragment, the minimum size is 1 acre of forest. Any
groupings of trees less than 1 acre do not count as forest
fragments.)

From the scientific literature, we generated a list of
migrant birds that were observed in small forest fragments
during the spring and fall migration seasons, indicating
these species could use small urban forest remnants as
stopover habitat (Appendix A). We included only forest
birds that are in order Passeriformes (i.e., perching birds)
and Piciformes (i.e., woodpeckers); we excluded raptors,
waterbirds, etc. from the lists. Because of study locations
reported in the literature, this list does not cover all North
American migrant species. In other words, bird species
may be missing because they were not adequately studied.
However, we suspect that any forest-dwelling migrant bird
could use small forest fragments as stopover sites along its
migration route.

A majority of the species in Appendix A were from studies
that surveyed migrating species in one or several similar-
sized, small forest fragments. These studies listed migrant
bird species that used these patches during the fall or
spring. They did not explicitly compare forest fragments of
different sizes. However, a few studies conducted surveys
across a range of small forest fragments, and these studies
found that relatively larger forest fragments contained more
Neotropical migrants (Cox 1988, Somershoe et al. 2004).
Because of these studies, we gave more points for conserv-
ing relatively larger forest fragments, and we divided forest
fragments into 5 patch-size categories (Table 1).

We note that the scores are only relative for one design
versus another. A higher score on one site than another may
indicate more individuals or bird species on that site, but

a higher score on a given site does not necessarily indicate
that a similar—or even a nearly identical—site will have a
similarly high score. Habitat selection by wildlife is notori-
ously difficult to predict. There are many other variables,
such as habitat quality and surrounding landscapes (e.g.,
whether the development located next to forest land or
agricultural land). Thus, the scores do not translate into an
exact measure of increased habitat that leads to an increase
in the abundance or species richness of forest birds—e.g.,
if forest fragment cover were increased by 10%, then that
would mean one would find 2 more birds per acre or an
increase in species diversity by 10%. The tool only can be
interpreted in this way: a higher score means that there is
more available bird habitat on the site, and it could attract
more individuals or more species if that design were
adopted.

Scoring Examples

To score stopover habitat, start at the largest forest patch
category (larger than 17 acres) and work your way down,
counting each patch only once. Here, we give an example
on how to score stopover habitat for a hypothetical
development scenario. In this example, the developer has
conserved forest patches of various acreages in the different
size categories for a total of 100 acres (Figure 3). The total
score for this scenario is 124 points (Table 2).
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Figure 3. Conserved forest patches of different sizes conserved for a
hypothetical development scenario.
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In order to count a forest patch (both early and late suc-
cessional, as defined above), the area contained within the
forest patch must be primarily composed of native trees
and must be managed as natural habitat. In other words,

a majority of the trees cannot be cultivated fruit trees or
exotic trees, and the understory of the forest patch cannot
contain mowed lawns and significant impervious surfaces
(e.g., asphalt parking lots). In forest patches that have such
human-made features and large areas of exotic trees, simply
subtract the number of acres occupied by these artificial
structures. The rationale here is that these types of heavily
modified areas are lower-quality habitat for birds and
would not typically support a diversity of species. However,
for calculating the score of tree canopy conserved in the
built matrix, do count the tree canopy cover in conserved
areas that contain a significant amount of human modified
landscapes such as mowed grass or rangeland for cattle.

In some situations, land set aside that will be restored
through planting or natural forest regeneration could also
be counted.

If you have patches that are just under the category cutofts,
do not round up when placing into a category. For example,
if 6 patches are measured at 4.9 acres each, these patches
belong to in the category of 1 to 5 acres. The total number
of acres conserved for this category is 6 X 4.9 acres =

29.4 acres. Here, you would round total number of acres
conserved; in this case 29.4 acres is 29 acres conserved for
this 1- to 5-acre category.

Improving a score: A developer can improve the score for
stopover habitat by conserving larger patches of forest and/
or by increasing the amount of forest conserved. In the
aforementioned example, the developer could significantly
improve the score by clustering the development and saving
larger patches. For example, the development could build
only on the east side of the property and conserve two
larger patches on the west side (Figure 4). In this second
scenario, 100 acres of forest patches are still conserved, but
the total score is now 168 (Table 3). This is a 36% increase
in the score for stopover habitat.
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Figure 4. In this development scenario, two large fragments and three
smaller ones are conserved. The total amount of forest conserved is
100 acres.

Determining Which Bird Species
May Be Using the Forest Patches
within a Development as Stopover
Habitat

Answering this question takes a little investigation because
the geographic location of your development may or may
not be along the migratory route of a particular species.
Appendix A gives a list of migrant species that could use
forest patches as stopover sites. Not all of these species will
appear within a given development during a given migra-
tion, even if that development has a very high score. A
development must be within the migratory route of a bird
species for that bird to appear in the development. As an
example, the cerulean warbler (Setophaga cerulea) breeds
in the northern states of eastern United States, migrates
through the southern states, and winters in South America
(Figure 5). Thus, if your development is located in Indiana,
you might see cerulean warblers in it because Indiana falls
within the breeding range of the cerulean warbler. Spotting
the birds would still be possible even if there are only small
forest fragments in your development because although the
birds will not use small forest fragments as nesting habitat
(cerulean warblers are interior forest specialists), they
might well use those forest fragments as stopover habitat
during their migration. Developments in areas outside of
the birds’ breeding range, such as Georgia, can still host
cerulean warblers using conserved forest fragments as
stopover habitat. A development site located in the West
would not have Cerulean warblers passing through no
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matter how high its preservation score because that area is
outside the birds’ migratory and breeding ranges.

Cerulean Warbler
Setophaga cerulea
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Figure 5. Range map of the Cerulean warbler (Setophaga cerulea).
Credits: www.allaboutbirds.org

For short-distance migrants, a site could serve as a breeding
habitat, stopover habitat, and wintering habitat for the same
species. For example, a site containing forest fragments

in Indiana could have some robins residing there all year
round, some that pass through the area and use the frag-
ments as stopover habitat, and some that migrate to the area
and overwinter there. For range maps of all the migrant
birds, visit https://www.allaboutbirds.org .

Long-Term Functionality:
Managing Conserved Habitat for
Birds

Aside from conserving remnant forest fragments, several
other strategies can improve the suitability of the forest
fragments for bird habitat during the breeding/winter
season. Most important is to maintain the quality of the
habitat over the long term. Although we mentioned above
that forest fragments overrun with exotics or artificial
structures such as maintained turfgrass are lower-quality
habitat, even natural forest fragments need to be managed
appropriately over time. Typically, in urban/agriculture
landscapes, forest fragments host a few invasive exotic
plants. Further, invasive exotic vegetation planted in yards
can escape and invade nearby forest areas. Developments
with conserved forest fragments should have funding and
a management plan and an educational strategy to engage
residents in order to reduce/minimize impacts stemming

from nearby urban areas. In particular, we recommend the
following:

1.Educational Signage Program: Because many impacts
stemming from nearby residential areas stem from
individual homeowner decisions, we recommend raising
awareness about these impacts and actions that would
retain the biological integrity of the forest fragments and
even enhance the habitat values of yards and neighbor-
hoods. Installing neighborhood educational kiosks with
environmental panels is one way to raise awareness.
This type of education program can impact homeowner
knowledge, attitudes, and behaviors (Hostetler et al.
2008). See neighborhood signage example at http://www.
thenatureofcities.com/2015/06/14/how-can-we-engage-
residents-to-conserve-urban-biodiversity-talk-to-them/,
and http://edis.ifas.ufl.edu/uw407.

2.Management Plan and Funding: A management plan
should address how the built and conserved areas will be

managed to protect biodiversity. Create a funding source
to help with the management of natural areas. Funds
can be collected from homeowner association dues,
home sales (even resales), property taxes, and the sale of
large, natural areas to land trusts with some of the funds
retained for management.

3.Codes, Covenants, and Restrictions (CCRs): Implement-
ing CCRs that address environmental practices and long-
term management of yards, homes, and neighborhoods.
These CCRs should describe environmental features
installed on lots and shared spaces and appropriate mea-
sures to maintain these. An example of an environmental
CCR can be found at http://edis.ifas.ufl.edu/uw248.
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Table 1. Forest fragment categories and points assigned to each forest fragment category.
Forest fragment categories Number of acres conserved Score per acre Total score per patch category
17 acres or larger Estimate how many acres are occupied by forest patches 17 1.8 points #acres X 1.8

acres or larger (whole number)

13 to 17 acres Estimate how many acres are occupied by forest patches rang- 1.6 points #acresX 1.6
ing in size from 13 to less than 17 acres. (whole number)

9to 13 acres Estimate how many acres are occupied by forest patches rang- 1.4 points #acres X 1.4
ing in size from 9 to less than 13 acres. (whole number)

5to9acres Estimate how many acres are occupied by forest patches rang- 1.2 points #acresX 1.2
ing in size from 5 to less than 9 acres.
_(whole number)

1to 5 acres Estimate how many acres are occupied by forest patches rang- 1.0 points #acresX 1.0
ing in size from 1 to less than 5 acres.
(whole number)

Table 2. In this development scenario, some large and small forest fragments are conserved. The total amount of forest conserved
is 100 acres.

Forest patch categories Number of acres conserved Score per acre Total score per patch category
17 acres and larger 20 1.8 points 36
13 to less than 17 acres 0 1.6 points 0
9 to less than 13 acres 20 1.4 points 28
5to less than 9 acres 0 1.2 points 0
1to less than 5 acres 60 1.0 points 60
Total overall score 124

Table 3. In this development scenario, most of the conserved forest is in two large patches. The total amount forest conserved is
100 acres.

Forest patch categories Number of acres conserved Score per acre Total score per patch category
larger than 17 acres 85 1.8 points 153
13to 17 acres 0 1.6 points 0
9to 13 acres 20 1.4 points 0
5to9acres 0 1.2 points 0
1to 5acres 15 1.0 points 15
Total overall score 168
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http://www.birdlife.org/datazone/species/factsheet/22688196
http://www.birdlife.org/datazone/species/factsheet/22725767
http://www.birdlife.org/datazone/species/factsheet/22688232
http://www.birdlife.org/datazone/species/factsheet/22688202
http://www.birdlife.org/datazone/species/factsheet/22688193
http://www.birdlife.org/datazone/species/factsheet/22688296
http://www.birdlife.org/datazone/species/factsheet/22690774
http://www.birdlife.org/datazone/species/factsheet/22727811
http://www.birdlife.org/datazone/species/factsheet/22690762
http://www.birdlife.org/datazone/species/factsheet/22690736
http://www.birdlife.org/datazone/species/factsheet/22725264
http://www.birdlife.org/datazone/species/factsheet/22733956
http://www.birdlife.org/datazone/species/factsheet/22684328
http://www.birdlife.org/datazone/species/factsheet/22684328
http://www.birdlife.org/datazone/species/factsheet/22684331
http://www.birdlife.org/datazone/species/factsheet/22721315
http://www.birdlife.org/datazone/species/factsheet/22699842
http://www.birdlife.org/datazone/species/factsheet/22705990
http://www.birdlife.org/datazone/species/factsheet/22699864

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22720407
http://www.birdlife.org/datazone/species/factsheet/22721762
http://www.birdlife.org/datazone/species/factsheet/22708958
http://www.birdlife.org/datazone/species/factsheet/22711244
http://www.birdlife.org/datazone/species/factsheet/22700427
http://www.birdlife.org/datazone/species/factsheet/22724126
http://www.birdlife.org/datazone/species/factsheet/22712252
http://www.birdlife.org/datazone/species/factsheet/22721734
http://www.birdlife.org/datazone/species/factsheet/22705156
http://www.birdlife.org/datazone/species/factsheet/22711108
http://www.birdlife.org/datazone/species/factsheet/22711377
http://www.birdlife.org/datazone/species/factsheet/22699892
http://www.birdlife.org/datazone/species/factsheet/22721758
http://www.birdlife.org/datazone/species/factsheet/22721695
http://www.birdlife.org/datazone/species/factsheet/22711716
http://www.birdlife.org/datazone/species/factsheet/22723816
http://www.birdlife.org/datazone/species/factsheet/22723816
http://www.birdlife.org/datazone/species/factsheet/22721737
http://www.birdlife.org/datazone/species/factsheet/22711588
http://www.birdlife.org/datazone/species/factsheet/22721673
http://www.birdlife.org/datazone/species/factsheet/22721689
http://www.birdlife.org/datazone/species/factsheet/22721679
http://www.birdlife.org/datazone/species/factsheet/22721194

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22705254
http://www.birdlife.org/datazone/species/factsheet/22723939
http://www.birdlife.org/datazone/species/factsheet/22705611
http://www.birdlife.org/datazone/species/factsheet/22711581
http://www.birdlife.org/datazone/species/factsheet/22705234
http://www.birdlife.org/datazone/species/factsheet/22721610
http://www.birdlife.org/datazone/species/factsheet/22724311
http://www.birdlife.org/datazone/species/factsheet/22724332
http://www.birdlife.org/datazone/species/factsheet/22724332
http://www.birdlife.org/datazone/species/factsheet/22734705
http://www.birdlife.org/datazone/species/factsheet/22724349
http://www.birdlife.org/datazone/species/factsheet/22711099
http://www.birdlife.org/datazone/species/factsheet/22724354
http://www.birdlife.org/datazone/species/factsheet/22711173
http://www.birdlife.org/datazone/species/factsheet/22729123
http://www.birdlife.org/datazone/species/factsheet/22712028
http://www.birdlife.org/datazone/species/factsheet/22711287
http://www.birdlife.org/datazone/species/factsheet/22711287
http://www.birdlife.org/datazone/species/factsheet/22711124
http://www.birdlife.org/datazone/species/factsheet/22721323
http://www.birdlife.org/datazone/species/factsheet/22721882
http://www.birdlife.org/datazone/species/factsheet/22721331
http://www.birdlife.org/datazone/species/factsheet/22721670
http://www.birdlife.org/datazone/species/factsheet/22711708

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22711450
http://www.birdlife.org/datazone/species/factsheet/22711450
http://www.birdlife.org/datazone/species/factsheet/22720560
http://www.birdlife.org/datazone/species/factsheet/22700491
http://www.birdlife.org/datazone/species/factsheet/22705228
http://www.birdlife.org/datazone/species/factsheet/22708153
http://www.birdlife.org/datazone/species/factsheet/22721740
http://www.birdlife.org/datazone/species/factsheet/22711767
http://www.birdlife.org/datazone/species/factsheet/22721664
http://www.birdlife.org/datazone/species/factsheet/22721162
http://www.birdlife.org/datazone/species/factsheet/22705909
http://www.birdlife.org/datazone/species/factsheet/22721165
http://www.birdlife.org/datazone/species/factsheet/22724320
http://www.birdlife.org/datazone/species/factsheet/22706068
http://www.birdlife.org/datazone/species/factsheet/22710886
http://www.birdlife.org/datazone/species/factsheet/22721836
http://www.birdlife.org/datazone/species/factsheet/22721818
http://www.birdlife.org/datazone/species/factsheet/22711115
http://www.birdlife.org/datazone/species/factsheet/22735032
http://www.birdlife.org/datazone/species/factsheet/22723796
http://www.birdlife.org/datazone/species/factsheet/22708550
http://www.birdlife.org/datazone/species/factsheet/22700506
http://www.birdlife.org/datazone/species/factsheet/22699886

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22721310
http://www.birdlife.org/datazone/species/factsheet/22699816
http://www.birdlife.org/datazone/species/factsheet/22720702
http://www.birdlife.org/datazone/species/factsheet/22720702
http://www.birdlife.org/datazone/species/factsheet/22721179
http://www.birdlife.org/datazone/species/factsheet/22705993
http://www.birdlife.org/datazone/species/factsheet/22721052
http://www.birdlife.org/datazone/species/factsheet/22712594
http://www.birdlife.org/datazone/species/factsheet/22721618
http://www.birdlife.org/datazone/species/factsheet/22700433
http://www.birdlife.org/datazone/species/factsheet/22724308
http://www.birdlife.org/datazone/species/factsheet/22721304
http://www.birdlife.org/datazone/species/factsheet/22711013
http://www.birdlife.org/datazone/species/factsheet/22699860
http://www.birdlife.org/datazone/species/factsheet/22705783
http://www.birdlife.org/datazone/species/factsheet/22700509
http://www.birdlife.org/datazone/species/factsheet/22708658
http://www.birdlife.org/datazone/species/factsheet/22699857
http://www.birdlife.org/datazone/species/factsheet/22721082
http://www.birdlife.org/datazone/species/factsheet/22708667
http://www.birdlife.org/datazone/species/factsheet/22721686
http://www.birdlife.org/datazone/species/factsheet/22724131
http://www.birdlife.org/datazone/species/factsheet/22721876

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22720563
http://www.birdlife.org/datazone/species/factsheet/22718174
http://www.birdlife.org/datazone/species/factsheet/22711487
http://www.birdlife.org/datazone/species/factsheet/22705182
http://www.birdlife.org/datazone/species/factsheet/22723951
http://www.birdlife.org/datazone/species/factsheet/22721812
http://www.birdlife.org/datazone/species/factsheet/22721191
http://www.birdlife.org/datazone/species/factsheet/22723948
http://www.birdlife.org/datazone/species/factsheet/22711121
http://www.birdlife.org/datazone/species/factsheet/22699854
http://www.birdlife.org/datazone/species/factsheet/22720410
http://www.birdlife.org/datazone/species/factsheet/22721064
http://www.birdlife.org/datazone/species/factsheet/22705042
http://www.birdlife.org/datazone/species/factsheet/22721803
http://www.birdlife.org/datazone/species/factsheet/22721636
http://www.birdlife.org/datazone/species/factsheet/22721830
http://www.birdlife.org/datazone/species/factsheet/22721667
http://www.birdlife.org/datazone/species/factsheet/22711374
http://www.birdlife.org/datazone/species/factsheet/22711724
http://www.birdlife.org/datazone/species/factsheet/22721824
http://www.birdlife.org/datazone/species/factsheet/22721627
http://www.birdlife.org/datazone/species/factsheet/22723819
http://www.birdlife.org/datazone/species/factsheet/22711026

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22721639
http://www.birdlife.org/datazone/species/factsheet/22721793
http://www.birdlife.org/datazone/species/factsheet/22721793
http://www.birdlife.org/datazone/species/factsheet/22705986
http://www.birdlife.org/datazone/species/factsheet/22711978
http://www.birdlife.org/datazone/species/factsheet/22699787
http://www.birdlife.org/datazone/species/factsheet/22721624
http://www.birdlife.org/datazone/species/factsheet/22724134
http://www.birdlife.org/datazone/species/factsheet/22721779
http://www.birdlife.org/datazone/species/factsheet/22699871
http://www.birdlife.org/datazone/species/factsheet/22723957
http://www.birdlife.org/datazone/species/factsheet/22721731
http://www.birdlife.org/datazone/species/factsheet/22708139
http://www.birdlife.org/datazone/species/factsheet/22705240
http://www.birdlife.org/datazone/species/factsheet/22720625
http://www.birdlife.org/datazone/species/factsheet/22720359
http://www.birdlife.org/datazone/species/factsheet/22721719
http://www.birdlife.org/datazone/species/factsheet/22721725
http://www.birdlife.org/datazone/species/factsheet/22721765
http://www.birdlife.org/datazone/species/factsheet/22720553
http://www.birdlife.org/datazone/species/factsheet/22712098
http://www.birdlife.org/datazone/species/factsheet/22711170
http://www.birdlife.org/datazone/species/factsheet/22723825
http://www.birdlife.org/datazone/species/factsheet/22720646

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22711196
http://www.birdlife.org/datazone/species/factsheet/22705243
http://www.birdlife.org/datazone/species/factsheet/22724191
http://www.birdlife.org/datazone/species/factsheet/22723813
http://www.birdlife.org/datazone/species/factsheet/22712567
http://www.birdlife.org/datazone/species/factsheet/22721288
http://www.birdlife.org/datazone/species/factsheet/22721280
http://www.birdlife.org/datazone/species/factsheet/22711096
https://www.allaboutbirds.org/guide/Sagebrush_Sparrow/id
https://www.allaboutbirds.org/guide/Sagebrush_Sparrow/id
http://www.birdlife.org/datazone/species/factsheet/22722466
http://www.birdlife.org/datazone/species/factsheet/22721058
http://www.birdlife.org/datazone/species/factsheet/22729113
http://www.birdlife.org/datazone/species/factsheet/22705614
http://www.birdlife.org/datazone/species/factsheet/22722456
http://www.birdlife.org/datazone/species/factsheet/22708664
http://www.birdlife.org/datazone/species/factsheet/22721776
http://www.birdlife.org/datazone/species/factsheet/22721070
http://www.birdlife.org/datazone/species/factsheet/22721621
http://www.birdlife.org/datazone/species/factsheet/22708587
http://www.birdlife.org/datazone/species/factsheet/22721683
http://www.birdlife.org/datazone/species/factsheet/22712057
http://www.birdlife.org/datazone/species/factsheet/22700485
http://www.birdlife.org/datazone/species/factsheet/22711983

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22708385
http://www.birdlife.org/datazone/species/factsheet/22708655
http://www.birdlife.org/datazone/species/factsheet/22711568
http://www.birdlife.org/datazone/species/factsheet/22712077
http://www.birdlife.org/datazone/species/factsheet/22735122
http://www.birdlife.org/datazone/species/factsheet/22708553
http://www.birdlife.org/datazone/species/factsheet/22700497
http://www.birdlife.org/datazone/species/factsheet/22705623
http://www.birdlife.org/datazone/species/factsheet/22722471
http://www.birdlife.org/datazone/species/factsheet/22699811
http://www.birdlife.org/datazone/species/factsheet/22711202
http://www.birdlife.org/datazone/species/factsheet/22721088
http://www.birdlife.org/datazone/species/factsheet/22705188
http://www.birdlife.org/datazone/species/factsheet/22721085
http://www.birdlife.org/datazone/species/factsheet/22728944
http://www.birdlife.org/datazone/species/factsheet/22699848
http://www.birdlife.org/datazone/species/factsheet/22721879
http://www.birdlife.org/datazone/species/factsheet/22711483
http://www.birdlife.org/datazone/species/factsheet/22708670
http://www.birdlife.org/datazone/species/factsheet/22721768
http://www.birdlife.org/datazone/species/factsheet/22721768
http://www.birdlife.org/datazone/species/factsheet/22716861
http://www.birdlife.org/datazone/species/factsheet/22721657
http://www.birdlife.org/datazone/species/factsheet/22699839

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds


http://www.birdlife.org/datazone/species/factsheet/22722057
http://www.birdlife.org/datazone/species/factsheet/22721676
http://www.birdlife.org/datazone/species/factsheet/22705237
http://www.birdlife.org/datazone/species/factsheet/22724793
http://www.birdlife.org/datazone/species/factsheet/22680813
http://www.birdlife.org/datazone/species/factsheet/22680813
http://www.birdlife.org/datazone/species/factsheet/22681155
http://www.birdlife.org/datazone/species/factsheet/22680853
http://www.birdlife.org/datazone/species/factsheet/22681290
http://www.birdlife.org/datazone/species/factsheet/22681166
http://www.birdlife.org/datazone/species/factsheet/22681152
http://www.birdlife.org/datazone/species/factsheet/22681149
http://www.birdlife.org/datazone/species/factsheet/22681363
http://www.birdlife.org/datazone/species/factsheet/22680856
http://www.birdlife.org/datazone/species/factsheet/22680874
http://www.birdlife.org/datazone/species/factsheet/22680810
http://www.birdlife.org/datazone/species/factsheet/22680810
http://www.birdlife.org/datazone/species/factsheet/22681169
http://www.birdlife.org/datazone/species/factsheet/22681169
http://www.birdlife.org/datazone/species/factsheet/22680877
http://www.birdlife.org/datazone/species/factsheet/22680868
http://www.birdlife.org/datazone/species/factsheet/22726404

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.
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Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds



Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.

Appendix B. Peer-reviewed literature from systematic review of North American birds in fragmented forests during the migration
seasons. These 18 studies were used (in part) to generate avian species occurrences across the different seasons and habitats in
Appendix A.

Source
Cox (1988)
Liu & Swanson (2013)
Matthews & Rodewald (2010a)
Matthews & Rodewald (2010b)
Rodewald & Brittingham (2002)
Rodewald et al. (2004)
Rodewald et al. (2007)
Rotenberry & Chandler (1999)
Rush et al. (2014)
Seewagen (2008)
Seewagen & Slayton (2008)
Seewagen et al. (2010)
Somershoe & Chandler (2004)
Suomala et al. (2010)
Swanson et al. (2003)
Weisbrod et al. (1993)
Winker et al. (1992)
Woodrey & Moore (1997)

Building for Birds Evaluation Tool: Forest Fragments Used as Stopover Sites by Migrant Birds

Journal
Florida Field Naturalist
Physiological and Biochemical Zoology
Landscape Ecology
The Condor
The Wilson Bulletin
The Auk
The Auk
The Auk
Southeastern Naturalist
Northeastern Naturalist
Wilson Journal of Ornithology
Acta Oecologica - Int'| Journal of Ecology
The Wilson Bulletin
Wilson Journal of Ornithology
American Midland Naturalist
The Wilson Bulletin
The Wilson Bulletin
The Auk

Study Location
Florida, USA
South Dakota, USA
Ohio, USA
Ohio, USA
Pennsylvania, USA
Pennsylvania, USA
Pennsylvania, USA
Pennsylvania, USA
Tennessee, USA
New York, USA
New York, USA
New York, USA
South Carolina, USA
Maine/New Hampshire, USA
South Dakota, USA
Minnesota, USA
Minnesota, USA
Alabama, USA
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