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Abstract: We compared the nesting success of a disturbance-dependent species, the Indigo Bunting (Passerina
cyanea), on different kinds of babitat edges in five sites (225 total nests) in southern Illinois from 1989 to
1993. Nest predation rates along agricultural and abrupt, permanent edges (e.g., wildlife openings, camp-
grounds) were nearly twice as bigh as rates along more gradual edges where plant succession was allowed to
occur (e.g., treefalls, streamsides, gaps created by selective logging). Levels of brood parasitism by Brown-
beaded Cowbirds (Molothrus ater) varied significantly among sites and years, but not among edge types.
Clutch sizes, bowever, were significantly smaller at agricultural edges where nest predation rates were also
bigh, which suggests either decreased food availability or a population dominated by younger and/or lower-
quality (poor condition) birds. The results of this study illustrate the need to reevaluate management prac-
tices (e.g., wildlife openings) that are designed to promote populations of disturbance-dependent wildlife.

Exito de Nidacion de un Ave Paserina Dependiente de Disturbaciones en Diferentes Tipos de Bordes

Resumen: Comparamos el éxito de nidacion de una especie dependiente de perturbaciones Passerina cyanea,
en diferentes tipos de bdbitat borde en cinco sitios (225 nidos en total) en el sur de Illinois de 1989 a 1993. La
tasa de depredacion de nidos a lo largo de bordes agriculturales y bordes abruptos permanentes (e.g., dreas
silvestres abiertas y zonas de campamento) fueron dos veces mas altas que aquellas en bordes mas graduales
donde la sucesion de pantas fue permitida (e.g., drboles caidos, bancos de arroyos y espacios abiertos creados
por la tala selectiva). Niveles de parasitismo de nido por Molothrus ater variaron significativamente entre si-
tios y afios, pero no entre tipos de borde. De cualquier manera, el tamafio de la nidada fue significativa-
mente mas pequerio en bordes agriculturales donde la tasa de depredacion fue también alta, esto sugiere
tanto una disminucion en la viabilidad de alimentos, como una poblacion dominada por aves jovenes )/0
de baja calidad (pobre condicion). Los resultados de este estudio ilustran la necesidad de re-evaluar prdcticas
de manejo (e.g., dreas silvestres abiertas) que son disefiadas para promover poblaciones de vida silvestre de-
pendientes de disturbaciones.

Introduction

In the extensive recent literature on the conservation of
Neotropical migrant birds (Hagan & Johnston 1992;
Finch & Stangel 1993; Martin & Finch 1995; Maurer &
Villard 1996), relatively little attention has been paid to
species that require disturbed habitat on breeding
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grounds. Such species are generally assumed to benefit
from habitat fragmentation because they depend on the
edges or early successional habitats that are created by
human activities (Whitcomb et al. 1981). Species inhab-
iting undisturbed forest interiors, however, have been
shown to experience higher levels of nest predation and
cowbird (Molothrus spp.) brood parasitism near habitat
edges (reviewed in Yahner 1988; Wilcove & Robinson
1990; Paton 1994; Faaborg et al. 1995). Higher rates of
nest predation near edges have been documented
widely in both North America and Europe (reviewed in
Paton 1994), indicating a possible general phenomenon.
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Predators may use edges as pathways or corridors be-
tween habitat types (Bider 1968), and nests may be
more visible along edges, especially to avian predators
(Angelstam 1986; Mgller 1989; Andrén 1992). As a result
of these findings, the habitat requirements and manage-
ment needs of habitat-interior and edge species have
been assumed to be in conflict (Wilcove et al. 1986; Yah-
ner 1988). Edge species have been managed by promot-
ing habitat heterogeneity, whereas management recom-
mendations for habitat-interior species emphasize the
creation and preservation of large, relatively homoge-
neous patches (Robbins 1979; Faaborg 1980; Harris 1984;
Robinson 1988; 1992). Yet many species characteristic
of edges and shrublands in disturbed areas are showing
population declines comparable to or even exceeding
those of many forest-interior species (Hagan 1993; Askins
1993, 1994).

In spite of widespread management to promote edge
habitat, there have been few studies of the kinds of dis-
turbances and management practices that create favor-
able habitat for edge species (Noss 1991). Ratti and Reese
(1988) argue that abrupt edges may be ecological traps
(Gates & Gysel 1978) for species that nest near them
(but see Yahner et al. 1989). Such abrupt edges may pro-
vide the cues used by disturbance-dependent birds for
habitat selection but may fail to provide safe nesting
habitat because of high rates of nest predation and cow-
bird brood parasitism (Chasko & Gates 1982; Britting-
ham & Temple 1983; Temple & Cary 1988). These
abrupt edges act as traps because they attract large pop-
ulations that fajl to produce enough young to compen-
sate for adult mortality (possible population sinks; Pul-
liam 1988).

The adverse effects of certain kinds of edges have
been discussed mostly in the context of forest-interior
birds rather than those that live along the edges (Temple
& Cary 1988). We adopt a different approach by compar-
ing the nesting success of an edge-nesting species, the In-
digo Bunting (Passerina cyanea), in different kinds of
edges, including those created by natural disturbances
(treefalls, stream floodplains, and other canopy gaps), ag-
riculture, management of game animals (wildlife open-
ings), and silviculture (selective logging). Our goals were
to compare nesting success in natural disturbances,
which we assume are the habitats historically occupied
by Indigo Buntings, with success in managed habitats,
which may or may not mimic such natural disturbances.

Specifically, we compared clutch sizes and levels of
daily nest predation and cowbird brood parasitism
among nests of Indigo Buntings in different kinds of
edges. Based on our review of the literature on artificial
nests, we predicted that nesting success would be low-
est along abrupt agricultural edges (Wilcove 1985; Wil-
cove et al. 1986) and in abrupt or “hard” edges (Ratti &
Reese 1988; Yahner et al. 1989; Paton 1994) and would
be highest in natural edges along streams, treefalls, and
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other canopy gaps in which natural succession creates
more gradual edges. We predicted that levels of preda-
tion and parasitism would be low in selectively logged
forests in which selective logging mimics natural gaps
(Smith 1986; Thompson et al. 1993, 1995). If cowbirds
favor edge habitats in which to search for nests (Britting-
ham & Temple 1983), we further predicted that cow-
bird parasitism levels would be lower in more shrubby,
gradual edges where there are more places to hide nests
(Ratti & Reese 1988).

Study Area and Methods

The study areas were located in extreme southern Illi-
nois (U.S.A.; 37°25'-37°35'N, 89°19'-89°25'W) and in-
cluded the Trail of Tears State Forest, three sites in the
Shawnee National Forest (Pine Hills, Dutch Creek, and
South Ripple Hollow), and two sites in the Cache River
Bioreserve (Section Eleven Woods and Forman Tract).
The Trail of Tears State Forest and the Shawnee National
Forest are in the Illinois Ozarks region bordering the
Mississippi River floodplain. The Illinois Ozarks are char-
acterized by forested ravines and ridge tops surrounded
by extensive row-crop agriculture. The vegetation of the
Illinois Ozark region is primarily oak-hickory forest
along slopes and ridges and mixed hardwood forest in
the ravines (Iverson 1989). The Cache River Bioreserve
consists of 20, 1800-ha fragments of floodplain forest
embedded in an agricultural landscape.

Because we wanted to evaluate habitat quality based
on the kind of disturbance associated with forest habi-
tats, we used nests located only within a forest tract (“in-
ternal” nests) or on its immediate edge (“external” nests
along agricultural openings). Nesting habitat was catego-
rized according to the type of disturbance in which the
nests were located (Table 1). The disturbance types in-
cluded the following: treefall gaps (openings smaller
than 0.2 ha in which shrubs and saplings are dense),
stream beds in which erosion during floods creates can-
opy gaps with a dense understory, a 30-year-old sweet-
gum (Liquidamber styraciflua) plantation in which nu-
merous canopy gaps were created by dying trees,
wildlife openings (0.4-1.3 ha planted in grasses and le-
gumes described in Overcash et al. [1989]), group selec-
tion cuts (2-6 years after cutting, 0.1-0.4 ha), edges of
old fields (abandoned row crops and pastures), and
abrupt agricultural edges (Table 1). All the nests we
used were located in the shrubby vegetation of the
edges themselves; nests in small gaps created by treefalls
were considered to be along edges if they were within
10 m of the woody vegetation.

The composition of the shrub layer varied among
edges. In agricultural edges, multiflora rose (Rosa multi-
Sflora) and various saplings dominated the shrub layer. In
the sweetgum plantation, dense thickets of Japanese
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