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Figure 1—Chuck-will’'s-widow on nest in Exum, North
Carolina. Photo © Dick Daniels, some rights reserved (CC

Appendix
BY-SA 3.0 DEED).
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Summary

This review synthesizes the information that was available in the scientific
literature as of 2023 on the biology, ecology, and effects of fire on chuck-will’s-
widows.

Chuck-will’'s-widows are migratory birds whose populations have declined
throughout much of their range. They breed in the eastern United States and
winter in the southern United States, Mexico, Central America, northern South
America, and the West Indies. Chuck-will’'s-widows prefer landscapes with
forested areas interspersed with open areas, and often use edge habitat.

Chuck-will’'s-widows forage primarily on insects. They forage mostly during
twilight and on moonlit nights. Foraging sites include canopy gaps in forests,
woodlands, and savannas; and open areas that include shrublands, wetlands,
and fields.

Chuck-will's-widows nest on the ground and usually lay two eggs/clutch and
have one clutch/year. Eggs are laid on litter or on bare ground. Nesting occurs
as early as early March and as late as early July, and the semiprecocial chicks
hatch after 19 to 21 days. They typically nest in dry or dry-mesic pine, hardwood,
or mixed pine-hardwood forests but will nest in a variety of habitats, preferring
forests with a heterogeneous, uneven-aged structure and frequent canopy gaps.

Few studies were available on chuck-will’s-widow's response to fire. What data
are available suggest that chuck-will’'s-widows use burns at least within the first
3 to 5 years after fire but may avoid nesting in frequently burned areas. Forested
landscapes with a small proportion of burned area may benefit chuck-will’s-
widows, but landscapes with a large proportion of burned area may be
detrimental. Chuck-will’'s-widow eggs and nestlings are vulnerable to even low-
intensity surface fire, which suggests that prescribed fires during the peak
breeding season may harm Chuck-will's-widows.
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Introduction

FEIS Abbreviation
ANCO

Common Names
chuck-will’s-widow

Taxonomy

Class
Aves

Order
Caprimulgiformes

Family
Caprimulgidae

Scientific Name
Antrostomus carolinensis (Gmelin) [14,22,69,81]

Subspecies
None

Synonyms
Caprimulgus carolinensis [69,81]

In 2010, the American Ornithologists Union changed the generic name of chuck-
will’s-widow from Caprimulgus to Antrostomus [23]. Studies are available that
examine the phylogenetic relationship between chuck-will’s-widow and other birds

in the Caprimulgidae family (e.qg., [5,48,111]).

Common names are used throughout this Species Review. See tables in the
Appendix for scientific names of animals and plants mentioned in this Species

Review and links to other FEIS Species Reviews.
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Distribution and Occurrence

General Distribution

Chuck-will’'s-widows are native to North America, Central America, South America,
and the West Indies [69,82] (fig. 2). They are generally migratory; however, year-
round residents occur along the Gulf Coastal Plain from Texas to Florida. Breeding
populations occur in the southeastern United States, and wintering populations
occur in southern Texas, Central America, South America, and the West Indies
[14,82].

Breeding
Year-round

MNonbreading

Figure 2—Distribution of chuck-will’'s-widows in North America, Central America, South America,
and the West Indies. Image © Straight and Cooper (2020), some rights reserved (CC BY-SA 4.0
DEED). May also be a year-round resident in Texas, Louisiana, Mississippi, and Alabama [14,26,117].

States and Provinces:
United States: AL, AR, DC, DE, FL, GA, IA, IL, IN, KS, KY, LA, MA, MD, MI, MO, MS, NC,
NE, NJ, NY, OH, OK, SC, SD, TN, TX, VA, WV [69,82,101,117]
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Canada: ON [69,117]
Mexico: Camp, Chis, Coah, Hgo, NL, Oax, Pue, QR, Qro, SLP, Tab, Tamps, Tlax, Ver,
Yuc [69]

Breeding Range
In the United States, the chuck-will’'s-widow’s breeding range extends from Long

Island, New York [117] west to Michigan, Iowa, and Kansas and south to Texas and
Florida [14]. They also breed in the Bahamas, possibly Cuba [117], and locally in
extreme southern Ontario on Point Pelee. They are rare or accidental in other
parts of southern Canada, including New Brunswick, Newfoundland-Labrador,
Nova Scotia, and Quebec. They may be rare or accidental in parts of the Northeast,
such as Maine, New Hampshire, Rhode Island, Connecticut, northern New York,
and Pennsylvania; and in parts of the Midwest, such as Wisconsin, Minnesota, and
South Dakota [69,117]. Vagrants have been observed in many parts of the West,
including California, Nevada, and New Mexico [69]. They are mostly absent from
the Appalachian Mountains from Maryland south to Georgia; from the
Cumberland Plateau and Cumberland Mountains in Kentucky and Tennessee; from
the Unaka Mountains in Tennessee; and from the Mississippi Alluvial Plain in
Kentucky, Missouri, and Tennessee [117]. In the late 1900s and early 2000s, the
chuck-will’'s-widow’s range expanded northward and westward [51,117].

Chuck-will’s-widows show fidelity to breeding sites [42,46,117].

Year-round Range
Chuck-will’'s-widows appear to be year-round residents along the Gulf Coastal
Plain from southern Texas east to southern Florida [14,117].

Wintering Range

The chuck-will’s-widow’s wintering range occurs in southern Florida and from
northeastern Mexico south through Central America to Ecuador, Colombia, and
Venezuela. They also winter throughout the West Indies. For a complete list of
islands on which chuck-will’s-widows winter in the West Indies, see Lepage (2023)
[69]. They rarely winter in southeastern Texas, southern Louisiana, southern
Alabama, and northern Florida [117]. They have been observed wintering in South
Carolina [94], although this is unusual [117]. The southern United States is

Fire Effects information System (FEIS) 9



considered a marginal wintering area for chuck-will’'s-widows because relatively
frequent periods of prolonged cold can kill birds (Weber 1940, cited in [102]).

Migration

Migration Routes

Migration occurs throughout the southern United States, Mexico, and Central
America [27,102,117]. Some individuals migrate over the Gulf of Mexico while
others likely migrate around the Gulf of Mexico over eastern Mexico [8,27,102,115].
Migration routes probably vary with breeding location, with western breeders
probably traveling along the Gulf of Mexico over land, while eastern breeders and
those wintering in the West Indies cross the Gulf of Mexico or the Atlantic Ocean
[117]. No information was available about key migration routes or stopover
locations of chuck-will’s-widows.

Migration Duration and Distance
No information was available about duration of migration or distance traveled by
chuck-will’s-widows during migration.

Migration Timing

Chuck-will’'s-widows arrive on breeding sites as early as February [9], with most
arriving in March or April [9,117]. Birds arrive at breeding sites in coastal locations
earlier than at inland locations at the same latitude [102]. Males arrive a few days
before females [9,102,117]. They typically leave breeding sites from August to
October, with peak migration beginning in September [117]. Arrival and departure
dates to breeding grounds vary regionally (table 1).

It is difficult to distinguish between departing summer residents, arriving winter
residents, and year-round residents in southern states such as Texas, Louisiana,
Alabama, and Florida. Birds arrive on wintering sites from as early as July [131] and
remain on wintering sites until as late as May [1,58,96,117] (table 2). Also see
Appendix 2 in Straight and Cooper (2020) for extremes in arrival and departure
dates at specific locations on breeding and wintering ranges [117].

Little information is available on the factors influencing the timing of chuck-will’s-
widow migration. Primary molt, which occurs in mid- to late summer, probably
affects breeding site departure times. During primary molt, birds lose numerous
flight feathers simultaneously. Birds depart after the primary molt is completed

Fire Effects information System (FEIS) 10



[102], so if molting begins late, it may delay departure in fall [117]. The timing of
molt likely depends on environmental factors, such as weather and food
abundance [102].

Table 1—Timing of chuck-will’'s-widow arrival and departure on their breeding range.

Earliest Arrival Date Latest Departure Date

Northeast U.S. 30 March [7] Late December [7]
Midwest U.S. 17 March [9] Late September (Fleckenstein 1996b, cited in
Southeast U.S. 17 February [9] 31 December (LeGrand 1983, cited in [94])

Table 2— Timing of chuck-will’'s-widow arrival and departure on their wintering range.

Region Earliest Arrival Date Latest Departure Date
Southeast U.S. 22 August [102] 9 May [1]

Mexico 22 August [102] 21 April [72]

Central America August 22 (Dod 1981, cited in [117]) 28 April [78]

South America 9 September [50] 30 December [50] (data lacking)
West Indies 27 July [131] May [58,96]

Plant Communities and Site Characteristics

Chuck-will’s-widows are upland, terrestrial birds [117]. They occur mostly at low to
mid-elevations [60]. On their wintering range, they often occur at higher
elevations, typically up to about 1,500 m [104,117,128] or 1,700 m [2], but can occur
up to about 2,600 m [26,98,117]. They are associated with relatively dry woodland
habitats, but use dry to wet woodlands, forests, shrublands, and open areas
[14,90,117]. They use many types of forests but are most common in pine,
hardwood (especially oak), and mixed pine-hardwood communities

woodlands, and savannas; barrens; rocky or sandy outcrops; shrublands;
wetlands; and prairies, pastures, old fields, and agricultural fields (e.g.,

Breeding Range

Habitats used by chuck-will’'s-widows on their breeding range are typically dry or
mesic [81] and include pine [61], pine-oak [9,29,81], oak [29,81,117], and other
hardwood forests [81].

Fire Effects information System (FEIS) 11



Southeast: In the Southeast, chuck-will’'s-widows are common in pine, oak, and
pine-oak communities (e.g., [28,40,61,109]). They occur in longleaf pine forests and
savannas, loblolly pine-shortleaf pine forests, shortleaf pine forests, slash pine
forests and plantations, and sand live oak-sand pine forest

oak forests, and in post oak forest-broomsedge bluestem field habitat edges
[47,88,109] as well as in oak-hickory and oak-pine forests [6,20,80]. They occur in
other types of hardwood forests throughout the Southeast, including hardwood
hammocks [10,29] and riparian areas [20,47,88]. For example, in Alabama, they
occur in hardwood forests, especially where there is a thick undergrowth of pines,
shrubs, and cane [106]; and in Oklahoma, nesting chuck-will’s-widows were
densest in river bottom forests dominated by American holly, white oak,
sweetgum, hickory, ash, and bald cypress. They also occurred in stream bottom
forests characterized by white oak, northern red oak, and flowering dogwood [20].

Northeast: In the Northeast, chuck-will’s-widows are generally found in dry, open
pine and oak woodlands, such as pitch pine-bear oak barrens [70,129], as well as in
hardwood forests [110] and shrubby thickets [81]. For example, in New Jersey, they
occur in hardwood forests, such as “particularly dense, low woods” with sassafras
and holly [110]. In New York, foraging habitat includes northern bayberry,
greenbrier, and eastern poison-ivy thickets and woolly beachheather openings
(Andrle and Carrol 1988, cited in [81]).

Midwest: In the Midwest, chuck-will’'s-widows commonly occur in pine, eastern
well as in upland hardwood forests [134], floodplain forest [16], and shrublands
[134]. For example, in Sand Ridge State Forest, Illinois, they frequently use farm
fields interspersed with pine and oak woodlands as well as pitch pine plantations
[15]. “Optimal” sites in Kentucky are dominated by oaks and hickories, with
scattered eastern redcedars or pines [90]. In Kansas, chuck-will's-widows occur in
eastern redcedar shelterbelts [107].

Migration

Plant communities used during migration are likely similar to those used on
breeding and wintering ranges [117], although little information is available in the
literature. In Beliz, migrants often occur on cayes [53].

Fire Effects information System (FEIS) 12



Wintering Range

On their wintering range, chuck-will’'s-widows use a variety of pine and hardwood
forests, woodlands, savannas, shrublands, openings, and ecotones between these
oak forests [3,108] and palmetto thickets [81]. In Mexico and Central America, they
use tropical humid and premontane wet forest [2,53,69], pine and hardwood
forests [35,117], second-growth forests and plantations [34,117], mangroves
[34,53], tall hedgerows and thickets in savannas [128], scrublands [117], marshes
[128], riparian areas, old fields [117], and agricultural areas [117,128]. In
Hispaniola, West Indies, chuck-will’s-widows were captured in low-elevation desert
thorn scrub and are moderately common in lowland dry forest and transitional
hardwood forest [67,68]. They have been described as a forest generalist in El
Salvador [60].

Biological Characteristics
This review includes information covering many aspects of chuck-will’s-widow’s
life history and focuses on those most relevant to fire. Much of the included
information on the general biology of chuck-will’s-widows comes from a literature
review in Birds of the World by Straight and Cooper (2020) [117]. Many aspects of
its biology and ecology are poorly understood [81,117].

Species Description

Chuck-will’'s-widows are aerial insectivores that forage only during twilight and
moonlit nights [117]. They are migratory, ground-nesting birds with cryptically
patterned cinnamon-brown, buff, and black plumage that blends in easily with the
deciduous leaf litter and tree branches on which they roost during the day
[25,117]. The plumage of males and females is similar except that males have
conspicuous white corners on the tail [26,117].

The chuck-will’'s-widow is the largest nightjar in North America [117]. Overall adult
body lengths range from 28 to 32 cm, wingspans range from 20.0 to 22.5 cm, and
tails range from 12.8 to 15.1 cm long [26,117]. Adults weigh from 66 to 188 g

to be larger [117]. The head and eyes of chuck-will's-widows are large, and its bill is
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small with an enormous gape that can consume large-bodied flying insects, their
primary prey [58,131].

Figure 3—Chuck-will’s-widow roosting on a branch on South Padre Island. Photo © Tony Castro,
some rights reserved (CC BY-SA 4.0 DEED).

Social Structure
Chuck-will’s-widows are generally solitary [117,128], although pairs appear to form

during the breeding season [102], and family groups spend time together after
young can fly (Hoyt 1953b, cited in [117]). In addition, groups of individuals
migrate together over the Atlantic Ocean and Gulf of Mexico [8,117].

Life Span and Mortality
Life Span and Adult Survival

Little information is available on the life span of chuck-will’'s-widows. A banded
male of unknown age was recaptured 14 years and 10 months later [12],
suggesting that individuals can live at least 15 years.

Annual survival rate of adult chuck-will’s-widows was modeled at 75% [13].
Individuals are probably most vulnerable to predation during primary molt in mid-
to late summer [102,117], and after migratory flights [117], although no data are
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available. A preponderance of subadults in museum collections suggests that
subadults have greater mortality rates than adults [102].

Sources of Mortality
Predators

Little information is available on predators of chuck-will’s-widows. Adults are prey
to great horned owls [32] and Cooper’s hawks [124]. Eggs and nestlings are likely
vulnerable to the same predators as a sympatric nightjar, the eastern whip-poor-
will, whose predators include snakes, birds (e.g., peregrine falcons and Cooper’s
hawks), mammals (e.qg., striped skunks, northern raccoons, weasels, red foxes,
coyotes, and domestic dogs and cats), and insects (e.g., ants)

protection from predation [90,117].

Weather/Exposure
Chuck-will’s-widows are sometimes killed by periods of prolonged cold (Weber
1940, cited in [102]).

Collisions
Chuck-will’'s-widows are sometimes killed by collisions with vehicles, television
towers, or buildings [117].

Development and Reproduction

Chuck-will’'s-widows lay their two-egg clutch directly on leaf litter on the forest
floor (fig. 4). Both males and females incubate eggs, but only females brood
chicks. Chicks are semiprecocial [117].

Fire Effects information System (FEIS) 15
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Figure 4—Chuck-will’'s-widow eggs laid on deciduous leaf litter in Exum, North Carolina. Photo ©
Dick Daniels, some rights reserved (CC BY-SA 3.0 DEED).

Breeding
No information was available on the mating system of chuck-will’s-widows. At the

start of the breeding season, male chuck-will’'s-widows sing to establish a territory.
Females do not sing [117]. At northern latitudes, pairs form, territories are
established, and clutches are laid within about 7 to 10 days of arrival on breeding
grounds, but this duration may be longer for individuals flying over the Gulf of
Mexico [102]. Using published life history and trait data, Bird et al. (2020) modeled
age at first breeding at 1.3 years and an average generation length of 4.1 years
[13]. Subadults likely do not breed [102].

Nesting
Female chuck-will’'s-widows usually lay two eggs/clutch (e.qg.,

egg sets and nest records reported by Straight and Cooper (2020), 95% had two
eggs and 5% had one [117]. They have one clutch/year [9,38,102,117]; however, if
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eggs are lost, females will lay up to four additional clutches in southern breeding
areas [9]. Fewer replacement clutches may occur in northern breeding areas. At
the northern extremes of the species’ range, replacement clutches may be
impossible [102,117]. Nesting occurs as early as early March [116] and as late as
early July [16,117] throughout the breeding range (table 3). Rohwer (1971)
reported that latitude explained 35.6% of the variation in egg-laying dates [102].

Table 3—Earliest and latest nesting dates of chuck-will’s-widows.

Earliest Nesting Date Latest Nesting Date
Southeast U.S. 3 March [116] 9 July (WFVZ, cited in [117])
Northeast U.S. 10 May (Robbins and Blom 199643, 8 July (Robbins and Blom 199643,
cited in [117]) cited in [117])
Midwest U.S. Late April [90] 4 July [16]

Hatching and Molt
Both sexes incubate eggs [81,117]; females incubate eggs for longer periods than
males, which lack a brood patch [87]. Chicks hatch after 19 to 21 days of incubation

Adult annual molt appears to start during late incubation or after hatching. It
peaks during the time when young become independent and continues until just
before migration. Birds likely have trouble flying during the late stages of molt
when they are missing much or all of their tail feathers [102].

Brooding

Both males and females feed chicks during brooding; females brood for longer
periods than males [87]. Young are assumed to forage independently at around 30
days old [102].

Fledging
First flight can be as early as 15 [135], 16 [102], or 17 ([42], Stevenson and
Anderson 1994, cited in [117]) days old.

Movement and Dispersal
Chicks are semiprecocial and can move from the nest within days of hatching
[117]. Chicks are found increasingly farther from nest sites as they grew older

chicks were found about 2 m away from their nest and 7-day-old chicks were found
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about 5 m away [135]. In Ohio, chicks moved from nests 2 to 5 days after hatching
and moved farther away from nests with increasing age; young were 30 m away at
10 days old and 62 m at 16 days old [87]. In Summerville, South Carolina, 1- and 2-
day-old chicks were found about 3 m from their nest and 3- and 4-day-old chicks
were found about 8 m from their nest [54]. Chicks are assumed to remain with
adults at least until they can forage independently, at about 30 days old [26,102].

Reproductive Success

Little information on reproductive success of chuck-will’'s-widows is available in the
literature. From 2002 to 2005, in thinned oak-hickory stands on the Tennessee
National Wildlife Refuge, modeled average nest survival was 44% for four chuck-
will’s-widow nests, with a daily nest survival rate of 0.98 [121]. In mixed hardwood
forests in Ohio from 2011 to 2012, four of six chuck-will’s-widow nests survived
[87].

Activity and Habitat

Chuck-will’'s-widows remain inactive at roost sites during the day and forage for
flying insects primarily at twilight and on moonlit nights [26,117].

Diet and Foraging

Chuck-will’'s-widows primarily forage on flying insects. They hunt primarily in
continuous flight, flying back and forth usually close to the ground but up to about
20 m (i.e., by screening or hawking). They may also forage by flying short distances
They have been observed foraging on the ground during periods of rapid tail molt
when maneuvering for flying insects is likely difficult [77,103,117]. Chuck-will's-
widows usually forage at dawn and dusk, but on moonlit nights they may forage
throughout the night. They typically forage over land but may forage over water
during migration [117].

Diet

Chuck-will’s-widows are primarily insectivores [117] that eat a variety of “medium-
sized to fairly large” [81] insects, including beetles, moths, flying ants,
grasshoppers, locusts, crickets, cicadas, damselflies, dragonflies, and flies

collected from the United States and Ontario from March to November indicated
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that the most important prey consumed were beetles (33.0% June beetles, 25.3%
other scarab beetles, 4.5% longhorn beetles, 3.6% ground beetles, 1.3% click
beetles, and 5.1% other beetles) and moths (12.4%). Other prey consumed
included birds (7.2%), dragonflies and damselflies (4.6%), and a bivalve [9]. Birds
eaten include hummingbirds, flycatchers, swallows, wrens, warblers, sparrows,
[50,117] and frogs [117]. They are not known to cast pellets, but they probably do,
given the presence of vertebrates in their diet [117]. They consume grit to aid in
digestion [26,117].

Foraging Activity

Chuck-will’'s-widows are most active and forage mostly at dawn and dusk, but they
late afternoon on cloudy days (Sprunt 1954c, cited in [117]). Like eastern whip-
poor-wills, chuck-will’'s-widows are likely visual predators that must see insects to
capture them, so low light levels are required to capture prey [117].

Foraging Sites

Chuck-will’'s-widows forage in canopy gaps of forests, woodlands, and savannas,
and along the edges of adjacent shrublands, fields, and pastures [26,81,117]. They
also forage over water during migration [117].

Breeding Activities

Nesting Sites
Chuck-will’'s-widows are ground-nesting birds that lay eggs directly on dried

[9,16,26,90]. Some publications describe nests as being near eastern redcedars or
pines (e.g., [90]), while others describe them as being far from any tree, shrub, or
log [42]. Nests are often close to forest edges (e.g., [16,90]). On occasion, chuck-
will’'s-widows may nest in nonforested habitats. For example, in Texas, chuck-will’s-
widows nested in shrub or scrub habitat on rocky or sandy slopes (Oberholser
1974, cited in [117]).
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Individuals appear to show a high degree of fidelity to nesting sites, and sites may
be reused year after year [9,26,42,117]. For example, in South Carolina, eggs were
found within 2 to 3 m of a previous year's location (Sprunt 1970, cited in [117]).

Brood-rearing Sites
Little information is available on this topic. Young may take refuge under
vegetation near the nest site during the brood-rearing period [26,54].

Roosting Sites
Chuck-will’'s-widows typically roost during the day on low branches

Harper (1938) found that chuck-will's-widows in the Okefenokee region preferred
hammocks for roosting and more open habitats for foraging [49]. Chuck-will's-

widows use the same roosting sites repeatedly throughout the breeding season
[9,26]. During the breeding season, roosts are typically near nests [42], often in the
same forest stand [15].

Area Requirements

Breeding Range

Chuck-will’'s-widows are typically territorial during the breeding season. Males sing
from a variety of perches along a regular route to establish territories. It is unclear
to what extent these are defended [117]. Fitch (1958) reported that a chuck-will’s-
widow territory that included 16 singing perches covered 9.6 ha but expressed
some doubt that all the records pertained to the same individual [41]. No other
information was available in published literature on territory or home range sizes.

Wintering Range
No information is available on this topic.

Landscape Composition and Habitat Structure

Breeding Range

Studies on the chuck-will’'s-widow breeding range indicate that chuck-will’s-
widows prefer landscapes with intermediate forest cover (e.g., [30,90,123]), and
are usually absent from large areas of dense forest [90], preferring more open
habitat than the sympatric eastern whip-poor-will [30,117,123]. They prefer a
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mosaic of forests and open areas [30,90], and commonly use edge habitats (e.g.,
[9,45,99,109]). In oak-hickory, pine-oak, and mixed-oak woodland communities of
the Ozark Highlands of Missouri, chuck-will's-widows were most abundant (>2
birds/point) in landscapes with intermediate forest cover (50%-70%); abundance
decreased to <0.6 birds/point as forest cover approached 0% and 100%.
Abundance also decreased from 2.6 birds/point to 0.2 birds/point as hardwood
basal area increased from 0.4 m?/ha to 9.3 m?/ha [123]. In Kentucky, chuck-will's-
widows occur in semi-open and open landscapes with scattered tracts of forest
[90]. In Georgia, chuck-will’s-widows were more abundant in a landscape with 49%
forest and 51% openings than a landscape with 92% forest and 8% openings [30].
They may occur in suburban areas if enough forest cover is present [26,117]. In
Georgia, chuck-will’'s-widow densities were similar between suburban areas,
pasture, and pine-hardwood forest [29].

Understory density varies in forests used by chuck-will’'s-widows. In the Southeast,
Hamel (1992) stated that they favor pine, hardwood, and mixed woods with a
“light to moderate understory” (Hamel 1992, cited in [81]), and in Kentucky, chuck-
will's-widows are common in relatively dry forests where the understory and
midstory are relatively open [90]. However, in southeastern Texas, they are found
in dry woods with “much undergrowth” [84], and at the Natural History
Reservation, Kansas, chuck-will’s-widow activity was concentrated on south-facing
slopes with medium to small trees and dense thorny undergrowth [41]. In
Arkansas, chuck-will’'s-widows occurred in xeric post oak forests with 64% canopy
cover and a “well-developed” understory layer, and in mesic “climax” oak forests
with 74% canopy cover and a sparse understory layer [109].

Forests with a heterogeneous, uneven-aged structure and frequent canopy gaps
appear to be preferred over forests with a homogenous, even-aged structure and
a closed canopy [121]. In the Tennessee National Wildlife Refuge, no chuck-will’s-
widow nests were recorded in mature (70- to 120-year-old), closed-canopy oak-
hickory stands with an even-aged structure, but four nests were recorded in
thinned oak-hickory stands with greater structural complexity and canopy gaps
[121]. In eastern Texas, from 1990 to 1995, chuck-will’'s-widows were infrequent
overall, but they were most abundant in early successional, uneven-aged loblolly
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pine stands and late successional uneven-aged stands. They were absent from
even-aged stands of all ages, from seedling to late-successional stages [122].

Wintering Range

Little information was available on this topic. In Hispaniola, chuck-will's-widows
were captured in desert thorn scrub with an average canopy cover of 22% and
maximum height of 6 m [67]. In the Bahamas, they occur in 20- to 25-year-old
pinelands with 10- to 20-cm DBH Caribbean pines [35].

Fire Ecology and Management

Fire-caused Mortality

No information is available in the published literature on fire-caused mortality of
chuck-will’s-widows. Once chuck-will’'s-widows can fly, direct fire-caused mortality
is unlikely. However, because chuck-will’s-widows nest directly on the ground,
eggs and nestlings are vulnerable to even low-intensity surface fire.

Fire Effects on Chuck-will’s-widows

Little information is available on chuck-will’'s-widow's use of burned areas on its
breeding or wintering ranges. What data are available suggest that chuck-will’s-
widows use burns at least within the first 3 to 5 years after fire [55,63] but may
avoid nesting in frequently burned areas [63], and too much burned area on the
landscape may be detrimental [123]. From 2000 to 2008, chuck-will’s-widows were
observed in burned stands in a 16- to 19-year-old pine plantation in east-central
Mississippi, but they were not observed in stands that were treated with herbicide
or burning+herbicide, or in untreated, control stands. Stands were burned during
the dormant season (January-March) in 2000, 2003, and 2006, and herbicide was
applied in 1999. Treatments were intended to reduce the hardwood midstory [55].
At Fort Bragg Military Reservation in the Sandhill region of North Carolina, chuck-
will’s-widows were present (albeit rare) in both burned and “suppressed” longleaf
pine and loblolly pine sites from 1994 to 1996, but nests were found in only one
suppressed site. Burned stands were relatively open and grassy and had
experienced one or more prescribed growing-season fires and reqular dormant-
season fires (i.e., at 5-year intervals) since the 1970s. Suppressed stands had
relatively closed canopies, large saplings, and small trees and had not experienced
any prescribed growing season fires and few dormant season fires (i.e., skipped
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one or more 5-year rotations) during this time [63]. In oak-hickory, pine-oak, and
mixed-oak woodland communities of the Ozark Highlands of Missouri, chuck-
will's-widows were most abundant (>2 birds/point) in landscapes with a low
proportion of burned area. Chuck-will's-widow abundance increased from 1.4
birds/point to 2.0 birds/point as the proportion of burned area increased from 0%
to 25%, but then declined as the proportion increased to 100% [123].

Jackson (1988) described chuck-will’'s-widow as a bird endemic to fire-adapted
pine-oak woodland ecosystems of the Southeast and stated that chuck-will's-
widows have declined on drier sites where the lack of fire has resulted in the
replacement of pines by hardwoods [56], although no data were provided, and no

other studies reported this.

See Integrated Management with Fire for information on the combined effects of
thinning and prescribed fire on chuck-will’s-widows.

Fire Effects on Prey Abundance

Chuck-will’'s-widows eat most types of nocturnal flying insects, although they
prefer moths and beetles (especially scarab beetles) (see Diet). No studies
examined the effects of fire specifically on the insect prey of chuck-will’s-widows.
In general, insect populations may increase, decrease, or remain unchanged
following fire; and responses of the overall insect community to fire are complex.
In the short-term, fire may reduce insect abundance through direct mortality and
reduction of plants required for food, shelter, and oviposition sites, or increase
abundance by attracting pyrophilous insects to freshly burned areas. Over the
longer-term, insect abundance may increase because of regrowth of plants that
attract recolonizing insects. The effect of burning on insect diversity and
abundance varies considerably depending on insect taxa (e.g., its mobility and
feeding guild) and life history stage; fire frequency, severity, size, and timing; plant
community; other disturbances (e.g., livestock grazing, mowing, and past land
effects on arthropods in the Great Plains found that insects in the orders
Coleoptera and Orthoptera tended to respond positively to fire in the short term,
while insects in the orders Lepidoptera and certain suborders of Hemiptera tended
to respond negatively, but the researchers acknowledged that each order or
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suborder can respond in a variety of ways and that individual species within them
are also likely to respond variably. In addition, they note that long-term studies are
needed. Insects in the orders Diptera, Hymenoptera, and Hemiptera, overall,
showed variable responses to fire with no clear positive, negative, or neutral
pattern [62].

Although many studies have examined effects of burning on insects, these studies
often combine guilds such as ground-dwelling and flying insects (e.g., Coleoptera)
or diurnal and nocturnal insects (e.g., Lepidoptera) into one category, and thus,
include taxa that are not readily available to chuck-will’s-widows or other nocturnal
insectivores, like bats [92]. For more information on how fire effects nocturnal
flying insects, see the literature reviews in table A3.

Fire Regimes

Chuck-will’'s-widows occur in a variety of plant communities in the eastern United
States (see Plant Communities and Site Characteristics) that historically had varied
fuel structures and fire regimes. For example, historical fire frequency estimates

based on LANDFIRE succession modeling range from 2 to 11 years in longleaf pine
ecosystems to 117 years in South Florida hardwood hammocks to 454 years in
northern mixed hardwoods [64]. Search FEIS for fire regime information on plant
communities in which chuck-will’s-widows may occur in the United States.

Fire Management Considerations

Forested landscapes with a small proportion of burned areas may benefit chuck-
will’s-widows, but landscapes with a large proportion of burned area may harm
them [123]. For example, in the Ozark Highlands, chuck-will's-widow abundance
increased as the proportion of area burned on the landscape increased from 0% to
25%, but their abundance declined as the proportion increased to 100% [123] (see
Fire Effects on Chuck-will’s-widows).

No information is available about how fire timing affects chuck-will’s-widows.
Because Chuck-will’s-widow nest directly on the ground, eggs and nestlings are
likely vulnerable to even low-intensity surface fire, which suggests that prescribed
fires that occur during the peak breeding season (March to early July, depending
on location) may harm Chuck-will’s-widows. Chuck-will’s-widows may renest after
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disturbances that occur early in the breeding season (see Nesting). However, no
information is available on renesting rates following prescribed fires.

Little information is available about how fire frequency effects chuck-will’s-widows.
Very frequent fire (less than a 3- to 5-year interval) that creates savanna-like
conditions in oak or pine stands may be detrimental to chuck-will’s-widows
[65,66,74] (see below).

Integrated Management with Fire

While research is lacking, researchers suggest silvicultural treatments to maintain
or enhance chuck-will’'s-widow habitat in upland oak stands in the Southern
Piedmont. In this region, silvicultural treatments such as the “shelterwood-burn
method” that are aimed at favoring oak dominance while creating uneven-aged
stands are more likely to benefit chuck-will’s-widows than clearcutting, because
the former provides complex vertical structure, whereas clearcutting results in
even-aged stands [65,66] (see Landscape Composition and Habitat Structure);
however, no data are available on the use of such treated stands by chuck-will’s-
widows. On Pushmataha Wildlife Management Area in southeastern Oklahoma,
Breeding Bird Surveys from 1994 to 2009 indicated that chuck-will’s-widow
populations declined following landscape-level application of treatments to restore

oak savannas, oak woodlands, pine-bluestem woodlands, and pine savannas.
Treated stands were first thinned to favor either oak or pine canopy dominance,
and then burned in the late dormant season (late February-early April) at 1-year to
4-year intervals for 26 years. The researchers noted that chuck-will’s-widow
populations showed declines at the regional scale, which likely influenced the local
population trends they observed in treated stands [74].

Restoration treatments may have benefited chuck-will’s-widows in fire-excluded
longleaf pine sandhill forests of Florida. In fire-excluded longleaf pine sandhill
stands on the Elgin Airforce Base, breeding bird assemblages on treated plots
were more similar to fire-maintained reference plots (burned at least every 3
years) than were assemblages on untreated (fire-excluded) plots after restoration
treatments to reduce midstory hardwoods and canopy cover (prescribed fire,
herbicides, and/or mechanical felling-girdling). Chuck-will’s-widow’s contribution
to this pattern was minor, and only detectable in the first of 2 years, because they
had low relative abundance, overall, compared to most of the other 26 species

Fire Effects information System (FEIS) 25



included in analyses. The authors recommend prescribed burning for maintaining
breeding bird habitat in these longleaf pine sandhill forests [95].

Prey Management
No information is available on the effects of prescribed fire—alone or in

combination with other forest management techniques—specifically on chuck-
will’'s-widow prey. A literature review of fire effects on arthropods in the Great
Plains concluded that burning to maximize heterogeneity on the landscape—with
a mosaic of burned areas and unburned areas (refugia)—would promote the
highest number of arthropod species [62]. A literature review on fire effects on
insects also suggested that spatiotemporal variation in the application of fire and
other disturbances within ecosystems could create and maintain diverse habitat
niches and therefore insect species diversity [120]. Prescribed burning combined
with silvicultural techniques such as clearcutting or thinning that results in
abundant and diverse woody and herbaceous vegetation in various stages of
succession may increase the abundance and diversity of moths and other prey
important to chuck-will’s-widows [92,118,119,136]. More information is needed on
this topic.

Nonfire Management Considerations

The chuck-will’s-widow is a bird of conservation concern in many areas of the
United States because populations appear to be declining mostly due to loss and
alteration of habitat and declining insect prey.

US Federal Legal Status
None [127]

Other Conservation Status
As of 2021, the chuck-will’s-widow is a bird of conservation concern in the

following Bird Conservation Regions in the continental United States according to
the U.S. Fish and Wildlife Service [126]:

e West Gulf Coastal Plain/Ouachitas
e Southeastern Coastal Plain

e Appalachian Mountains

e Piedmont
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Figure 5—State conservation status according to NatureServe [82].

NatureServe (2023) lists the status of the chuck-will’'s-widow as secure (G5)
because it is widespread, populations are large, and observed population declines
are not believed to be sufficiently rapid to justify a listing of Vulnerable. As of 2023,
the chuck-will’'s-widow is considered critically imperiled in South Dakota, Illinois,
West Virginia, New York, and Massachusetts and vulnerable in Nebraska, Iowa,
Missouri, Indiana, Ohio, Tennessee, and Texas (fig. 5) [82]. Information on state-
level protection status of animals in the United States and Canada is available

at NatureServe, although recent changes in status may not be included.

IUCN Red List of Threatened Species
Near Threatened [14]
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Population Trends

Chuck-will’s-widow populations [14,82]—and aerial insectivorous bird populations
in general [83,114]—appear to be declining. Based on data from the North
American Breeding Bird Survey (1966-2015), chuck-will’'s-widow populations have
experienced an annual survey-wide decline of -2.26% [105]. Projected trends,
based on Breeding Bird Survey data (1966-2008) and regional forest inventory
data (1963-2006), predict increases in chuck-will's-widow numbers of >25% in 14
ecoregions, decreases of >25% in 2 ecoregions, and no change (within 25%) in 7
ecoregions by 2040. The ecoregions predicted to experience the greatest declines
were in the Boston Mountains and Ozark Highlands areas of Arkansas and
Oklahoma and the Mississippi River Valley area of Kentucky and Tennessee [125].
However, this study did not examine the effects of prey abundance or other
variables likely to affect chuck-will’s-widow populations in the future.

Threats

Primary threats to chuck-will’'s-widow populations include loss and alteration of
forested habitat on wintering and breeding ranges and declining insect prey
[82,93,117,125]. Other factors possibly include increasing urbanization [31,117] and
climate change [51].

Other Management Information

Little information is available on habitat management effects on chuck-will’s-
widows. In Alachua, Florida, chuck-will’s-widows used stands of 20- to 25-year-old
slash pine plantations with experimentally added snags (4.2 pairs/km?) but did not
use stands without added snags (0 pairs/km?) [18], suggesting that the snags
benefitted the birds, perhaps by adding perches or structural complexity. Chuck-
will’'s-widows have been observed perching on branches in piles of downed wood
in regenerating clearcuts [45]. Chuck-will's-widows nested in thinned oak-hickory
stands on the Tennessee National Wildlife Refuge, but no nests were found in
untreated, control stands that had a closed canopy and even-aged structure [121].

Management Under a Changing Climate
Little information was available on climate change effects on chuck-will’s-widows.

Hitch and Leberg (2007) found a northward shift in distribution of the breeding
ranges of 26 southern breeding bird species—including chuck-will’'s-widow—from
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Breeding Bird Surveys over 26 years (from 1967-1971 to 1998-2002), a result
attributed to climate warming. They found a mean northward shift in distribution
for chuck-will’s-widows of 14.8 km but the difference was not statistically

significant [51].
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Appendix

Table A1—Common and scientific names of animals mentioned in this review organized by class.

Links go to FEIS Species Reviews. Species not native to North America are indicated with an asterisk.

Class
Amphibian
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

Bird
Bird

Bird

Insect
Insect
Insect
Insect
Insect

Insect
Insect
Insect
Insect
Insect
Insect
Insect
Insect
Insect
Insect
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal

Common Name
frogs
chuck-will’s-widow
Cooper’s hawk
eastern whip-poor-will
flycatchers

great horned owl
hummingbirds
nightjars
peregrine falcon
sparrows

swallows
warblers

wrens

ants

ants, bees, sawflies, and wasps
beetles

cicadas

cicadas, aphids, planthoppers,
leafhoppers, assassin bugs, bed bugs,

and shield buas
click beetles

crickets, grasshoppers, and locusts
dragonflies and damselflies
flies

flying ants

ground beetles

June beetles

longhorn beetles

moths and butterflies
scarab beetles

bats

coyote

domestic dog

domestic cat

northern raccoon

red fox

striped skunk

Scientific Name

order Anura

Antrostomus carolinensis
Accipiter cooperii
Antrostomus vociferus
family Tyrannidae

Bubo virginianus

family Trochilidae
Caprimulus spp. and Antrostomus spp.
Falco peregrinus

family Passerellidae and family
Passeridae

family Hirundinidae

family Parulidae and family
Peucedramidae

family Troglodytidae
family Formicidae

order Hymenoptera

order Coleoptera

order Cicadidae

order Hemiptera

family Elateridae
order Orthoptera
order Odonata
order Diptera
suborder Apocrita, order Hymenoptera
family Carabidae
Phyllophaga spp.
family Cerambycidae
order Lepidoptera
family Scarabaeidae
order Chiroptera
Canis latrans

Canis lupus familiaris
Felis catus

Procyon lotor

Vulpes vulpes
Mephitis mephitis
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https://www.fs.usda.gov/database/feis/animals/bird/buvi/all.html
https://www.fs.usda.gov/database/feis/animals/bird/fape/all.html
https://www.fs.usda.gov/database/feis/animals/mammal/cala/all.html
https://www.fs.usda.gov/database/feis/animals/mammal/prlo/all.html
https://www.fs.usda.gov/database/feis/animals/mammal/vuvu/all.html

Common Name
Mammal weasels

Reptile snakes

Scientific Name
Mustela spp.
suborder Serpentes, order Squamata

Table A2—Common and scientific names of plants mentioned in this review and organized by life

form. Links go to FEIS Species Reviews.

Life Form Common Name

Graminoid broomsedge bluestem
Graminoid bluestem
Graminoid cane

Shrub American holly
Shrub bear oak (a.k.a., scrub oak)
Shrub holly

Shrub mangrove

Shrub northern bayberry
Shrub woolly beachheather
Shrub palmetto

Tree ash

Tree bald cypress

Tree Caribbean pine
Tree eastern redcedar
Tree flowering dogwood
Tree hickory

Tree juniper

Tree loblolly pine

Tree longleaf pine

Tree oak

Tree northern red oak
Tree pine

Tree pitch pine

Tree post oak

Tree sand live oak

Tree sand pine

Tree sassafras

Tree shortleaf pine

Tree slash pine

Tree sweetgum

Tree white oak

Vine or liana eastern poison-ivy
Vine or liana greenbriar

Scientific Name
Andropogon virginicus
Andropogon spp.
Arundinaria spp.

Ilex opaca

Quercus ilicifolia

Ilex spp.

Avicennia spp., Conocarpus spp., and/or
Rhizophora spp.
Morella pensylvanica
Hudsonia tomentosa
Sabal spp.

Fraxinus spp.
Taxodium distichum
Pinus caribaea
Juniperus virginiana
Cornus florida

Carya spp.

Juniperus spp.

Pinus taeda

Pinus palustris
Quercus spp.

Quercus rubra

Pinus spp.

Pinus rigida

Quercus stellata
Quercus geminata
Pinus clausa

Sassafras albidum
Pinus echinata

Pinus elliottii
Liquidambar styraciflua
Quercus alba
Toxicodendron radicans
Smilax spp.
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https://www.fs.usda.gov/database/feis/plants/graminoid/andvir/all.html
https://www.fs.usda.gov/database/feis/plants/tree/ileopa/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/queili/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/morpen/all.html
https://www.fs.usda.gov/database/feis/plants/tree/taxspp/all.html
https://www.fs.usda.gov/database/feis/plants/tree/junvir/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/corflo/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pintae/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pinpal/all.html
https://www.fs.usda.gov/database/feis/plants/tree/querub/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pinrig/all.html
https://www.fs.usda.gov/database/feis/plants/tree/queste/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pincla/all.html
https://www.fs.usda.gov/database/feis/plants/tree/sasalb/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pinech/all.html
https://www.fs.usda.gov/database/feis/plants/tree/pinell/all.html
https://www.fs.usda.gov/database/feis/plants/tree/liqsty/all.html
https://www.fs.usda.gov/database/feis/plants/tree/quealb/all.html
https://www.fs.usda.gov/database/feis/plants/shrub/toxspp/all.html

Table A3—Selected literature reviews with information on how fire affects some nocturnal flying

insects.

Title Reference

A global synthesis of fire effects on pollinators

A literature review of insect responses to fire, compared to other
conservation managements of open habitat

A review of fire effects on bats and bat habitat in the eastern oak region
Arthropods and fire: Previous research shaping future conservation
Bats and fire: A global review

Do fire and insects interact in eastern forests?

Ecological effects of prescribed fire season: A literature review and
synthesis for managers

Fire effects on wildlife foods

First-order fire effects on animals: Review and recommendations
Increasing prevalence of severe fires change the structure of arthropod
communities: Evidence from a meta-analysis

Insects, fire, and conservation

Response of grassland arthropods to burning: A review

Responses of prairie insects and other arthropods to prescription burns

[19]
(120]

[92]

(62]

[71]

(100]

[59], chapters
therein

(73]

(37]

[11]

(85]
[130]
[97]
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