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The Biological Services Program was establi shed wi t hin the U. S. Fis h
and Wil dlife Service to supply scientific information and me thodologies on
key environmental issues that impact fis h and wi l dli fe reso urces and their
supporting ecosystems. The mission of the program is as follows:

• To strengthen the Fish and Wi l dl i fe Serv i ce i n its role as
a primary source of information on national f ish and wild­
life resources, particularly i n respe ct to env ironmental
impact assessment . .

• To gather, analyze, and present info rmation that wi ll ai d
decisionmakers in the identi fication and resol"ution of
problems associated with major changes in land and water
use.

• To provide bet ter ecolog ical i nformation and eval uat ion
for Department of the Interior development programs , such
as those rel at i ng to energy developme nt.

Informati on develo ped by the Biological Ser vices Program is i nt ended
for use i n the planni ng and decis ionma ki ng process to prevent or mi nimi ze
the impact of devel opment on fi sh and ~I i l d li fe . Research activ ities and
technical assistance services ar e based on an anal ysis of t he is sues , a
determina tion of t he decisionma kers involved and the i r i nformati on needs,
and an evaluat ion of t he st ate of t he ar t to identi fy i nformation ~aps

and t o determine priorit ies. This is a st ra tegy t hat wi l l ensure t hat
the products produced and di sseminated are t ime ly and useful .

Proj ects "have been initi ated i n t he following areas: coal ext ract ion
and convers ion; power pl ants; geot hermal , mineral and oil shal e develop­
men t; water res ource analysis , j ncludi ng s tream alterations and west ern
water allocation ; coastal ecosystems and Oute r Con tinent al Shelf devel op­
ment ; and systems inventory , incl uding Na ti onal Wetl and Inventory ,
habitat clas si f i cation and analysi s, and informat ion transfe r .

The Bi ological Services Program consists of the Offi ce of Bi ol ogi cal
Ser vi ces in Washington, D.C. , wh i ch i s r espo nsibl e for overal l planning and
ma nagement; Nat ional Teams, whi ch provide the Program's cent ra l scie nti fi c
and technical expertise and arrange ~o r contract i ng bi ol 09ica l services I
studies with states, universit ies, consulting firms , and othe r s; Regiona l
Sta f fs , who provide a link to problems at t he operati ng leve l; and staffs at
certain Fish and Wil dli fe Ser vice resear ch facili t i es , wh o conduct in-h ouse
research stud ies .
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PREFACE

This document is part of the Habitat Suitability Index (HSI) Model Series
(FWS/OBS-82/10), which provides habitat information useful for impact assess­
ment and habitat management. Several types of habitat information are
provided. The Habitat Use Information Section is largely constrained to those
data that can be used to derive quantitative relationships between key environ­
mental variables and habitat suitability. The habitat use information provides
the foundation for HSI models that follow. In addition, this same information
may be useful in the development of other models more appropriate to specific
assessment or evaluation needs.

The HSI Model Section documents a habitat model and information pertinent
to its application. The model synthesizes the habitat use information into a
framework appropriate for field application and is scaled to produce an index
value between 0.0 (unsuitable habitat) and 1.0 (optimum habitat). The applica­
tion information includes descriptions of the geographic ranges and seasonal
application of the model, its current verification status, and a listing of
model variables with recommended measurement techniques for each variable.

In essence, the model presented herein is a hypothesis of species-habitat
relationships and not a statement of proven cause and effect relationships.
Results of model performance tests, when ava il ab1e, are referenced. However,
models that have demonstrated reliability in specific situations may prove
unreliable in others. For this reason, feedback is encouraged from users of
this model concerning improvements and other suggestions that may increase the
utility and effectiveness of this habitat-based approach to fish and wildlife
planning. Please send suggestions to:

Habitat Evaluation Procedures Group
Western Energy and Land Use Team
U.S. Fish and Wildlife Service
2625 Redwing Road
Ft. Collins, CO 80526
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YELLOW WARBLER (Dendroica petechia)

HABITAT USE INFORMATION

General

The yellow warbler (Dendroica petechia) is a breeding bird throughout the
entire United States, with the exception of parts of the Southeast (Robbins
et al. 1966). Preferred habitats are wet areas with abundant shrubs or small
trees (Bent 1953). Yellow warblers inhabit hedgerows, thickets, marshes,
swamp edges (Starling 1978), aspen (Populus spp.) groves, and willow (Salix
spp.) swamps (Salt 1957), as well as residential areas (Morse 1966).

Food

More than 90~~ of the food of yellow warblers is insects (Bent 1953),
taken in proportion to their availability (Busby and Sealy 1979). Foraging in
Maine occurred primarily on small limbs in deciduous foliage (Morse 1973).

Water

Dietary water requirements were not mentioned in the literature. Yellow
warblers prefer wet habitats (Bent 1953; Morse 1966; Stauffer and Best 1980).

Cover

Cover needs of the yellow warbler are assumed to be the same as reproduc­
tion habitat needs and are discussed in the following section.

Reproduction

Preferred foraging and nesting habitats in the Northeast are wet areas,
partially covered by willows and alders (Alnus spp.), ranging in height from
1.5 to 4 m (5 to 13.3 ft) (Morse 1966). I~unusual to find yellow warblers
in extensive forests (Hebard 1961) with closed canopies (Morse 1966). Yellow
warblers in small islands of mixed coniferous-deciduous growth in Maine utiliz­
ed deciduous fol iage far more frequently than would be expected by chance
alone (Morse 1973). Coniferous areas were mostly avoided and areas of low
deciduous growth preferred.

Nests are generally placed 0.9 to 2.4 m (3 to 8 ft) above the ground, and
nest heights rarely exceed 9.1 to 12.2 m (30 to 40 ft) (Bent 1953). Plants
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used for nesting include willows, alders, and other hydrophytic shrubs and
trees (Bent 1953), including box-elders (Acer negundo) and cottonwoods (Populus
spp.) (Schrantz 1943). In Iowa, dense thickets were frequently occupied by
yellow warblers while open thickets with widely spaced shrubs rarely contained
nests (Kendeigh 1941).

Males frequently sing from exposed song perches (Kendeigh 1941; Ficken
and Ficken 1965), although yellow warblers will nest in areas without elevated
perches (Morse 1966).

A number of Breeding Bird Census reports (Van Vel zen 1981) were summarized
to petermine nesting habitat needs of the yellow warbler, and a clear pattern
of habitat preferences emerged. Yellow warblers nested in less than 5% of
census areas comprised of extensive upland forested cover types (deciduous or
coniferous) across the entire country. Approximately two-thirds of all census
areas with deciduous shrub-dominated cover types were utilized, while shrub
wetland types received 100% use. Wetlands dominated by shrubs had the highest
average breeding densities of all cover types [2.04 males per ha (2.5 acre)].
Approximately two-thirds of the census areas comprised of forested draws and
riparian forests of the western United States were used, but average densities
were low [0.5 males per ha (2.5 acre)].

Interspersion

Yellow warblers in Iowa have been reported to prefer edge habitats
(Kendeigh 1941; Stauffer and Best 1980). Territory size has been reported as
0.16 ha (0.4 acre) (Kendeigh 1941) and 0.15 ha (0.37 acre) (Kammeraad 1964).

Special Considerations

The yellow warbler has been on the Audubon Society's Blue List of declin­
ing birds for 9 of the last 10 years (Tate 1981).

HABITAT SUITABILITY INDEX (HSI) MODEL

Model Applicability

Geographic area. This model has been developed for application within
the breeding range of the yellow warbler.

Season. This model was developed to evaluate the breeding season habitat
needs of the yellow warbler.

Cover types. This model was developed to evaluate habitat in the dominant
cover types used by the yellow warbler: Deciduous Shrubland (OS) and Decid­
uous Scrub/Shrub Wetland (DSW) (terminology follows that of U.S. Fish and
Wildlife Service 1981). Yellow warblers only occasionally utilize forested
habitats and reported population densities in forests are low. The habitat
requirements in forested habitats are not well documented in the literature.
For these reasons, this model does not consider forested cover types.
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Minimum habitat area. Minimum habitat area is defined as the rm rnmum
amount of contiguous habitat that is required before an area will be occupied
by a species. Information on the minimum habitat area for the yellow warbler
was not located in the literature. Based on reported territory sizes, it is
assumed that at least 0.15 ha (0.37 acre) of suitable habitat must be available
for the yellow warbler to occupy an area. If less than this amount is present,
the HSI is assumed to be 0.0.

Verification level. Previous drafts of the yellow warbler habitat model
were revi ewed by Dougl ass H. Morse and specifi c comments were incorporated
into the current model (Morse, pers. comm.).

Model Description

Overview. This model considers the quality of the reproduction (nesting)
habitat needs of the yellow warbler to determine overall habitat suitability.
Food, cover, and water requirements are assumed to be met by nesting needs.

The relationship between habitat variables, life requisites, cover types,
and the HSI for the yellow warbler is illustrated in Figure 1.

Habitat variable
Life

requisite Cover types

Percent deciduous shrub
crown cover

---HSI
Average hei ght of ----~ Reproduct ion.......... Deciduous Shrub1and

deciduous shrub ~ Deciduous Scrub/
Shrub Wetland

Percent of shrub canopy
comprised of hydrophytic
shrubs

Figure 1. Relationship between habitat variables, life requisites,
cover types, and the HSI for the yellow warbler.

The following sections provide a written documentation of the logic and
assumptions used to interpret the habitat information for the yellow warbler
and to explain and justify the variables and equations that are used in the
HSI model. Specifically, these sections cover the following: (1) identifica­
tion of variables that will be used in the model; (2) definition and justifica­
tion of the suitability levels of each variable; and (3) description of the
assumed relationship between variables.

Reproduction component. Optimal nesting habitat for the yellow warbler
is provided in wet areas with dense, moderately tall stands of hydrophytic
deciduous shrubs. Upland shrub habitats on dry sites will provide only mar­
ginal suitability.
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It is assumed that optimal habitats contain 100% hydrophytic deciduous
shrubs and that habitats with no hydrophytic shrubs will provide marginal
suitability. Shrub densities between 60 and 80% crown cover are assumed to be
optimal. As shrub densities approach zero cover, suitability also approaches
zero. Totally closed shrub canopies are assumed to be of only moderate suit­
ability, due to the probable restrictions on movement of the warblers in those
condit ions. Shrub hei ghts of 2 m (6.6 ft) or greater are assumed to be
optimal, and suitability will decrease as heights decrease to zero.

Each of these habitat variables exert a major influence in determining
overall habitat quality for the yellow warbler. A habitat must contain optimal
l eve l s of all variables to have maximum suitability. Low values of anyone
variable may be partially offset by higher values of the remaining variables.
Habitats with low values for two or more variables will provide low overall
suitability levels.

Model Relationships

Suitability Index (SI) graphs for habitat variables. This section
contains suitability index graphs that illustrate the habitat relationships
described in the previous section.

Cover
~

DS,DSW

Variable

Percent deciduous
shrub crown cover.
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Equations. In order to obtain life requisite values for the yellow
warbler, the SI values for appropriate variables must be combined with the use
of equations. A discussion and explanation of the assumed relationship between
variables was included under Model Description, and the specific equation in
this model was chosen to mimic these perceived biological relationships as
closely as possible. The suggested equation for obtaining a reproduction
value is presented below.

5



Life requisite

Reproduction

Cover type

DS,DSW

Equation

HSI determination. The HSI value for the yellow warbler is equal to the
reproduction value.

Application of the Model

Definitions of variables and suggested field measurement techniques (Hays
et al. 1981) are provided in Figure 2.

Variable (definition)

Percent deciduous shrub
crown cover (the percent
of the ground that is
shaded by a vertical
projection of the
canopies of woody
deciduous vegetation
which are less than
5 m (16.5 ft) in
height).

Average height of
deciduous shrub canopy
(the average height from
the ground surface to the
top of those shrubs which
comprise the uppermost
shrub canopy).

Percent of deciduous
shrub canopy comprised
of hydrophytic shrubs
(the relative percent
of the amount of
hydrophytic shrubs
compared to all shrubs,
based on canopy cover).

Cover types

DS,DSW

DW,DSW

DS,DSW

Suggested technique

Line intercept

Graduated rod

Line intercept

Figure 2. Definitions of variables and suggested measurement techniques.
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SOURCES OF OTHER MODELS

No other habitat models for the yellow warbler were located.
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