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Attention has focused on forest management practices and the interactions be
tween birds and their habitat, as a result of apparent declines in populations of 
many forest birds. Although avian diversity and abundance have been studied in 
various forest habitats, avian foraging behavior is less well known. Morrison et 
al. (1985) argued that an understanding of foraging behaviors is important to 
determine the role of avian species in forest ecosystems and to make informed 
management decisions. Although there are published descriptions of avian for
aging behaviors in the western and northeastern United States (see Morse, 1989), 
descriptions from the southeastern United States are less common. Field studies 
from various regions are needed because foraging behaviors may differ among 
areas (Robinson and Holmes, 1982). We studied the foraging behavior of three 
common bird species, the White-eyed Vireo (Vireo griseus), Northern Parula (Pa
rula americana), and Hooded Warbler (Wilsonia citrina) in mature bottomland 
hardwood forests in South Carolina. 

METHODS 

Observations of foraging birds occurred on the 78,000-ha Savannah River Site 
in west-central South Carolina in seven mature bottomland forests. Dominant 
canopy trees included sweetgum (Liquidambar styraciflua), swamp tupelo (Nyssa 
sylvatica), red maple (Acer rubrum), and water oak (Quercus nigra). The under-
story included American holly (Ilex opaca), ironwood (Carpinus caroliniana), 
sweetbay (Magnolia virginiana), and redbay (Persea borbonia). 

Observations of foraging bird behavior, similar to those of Holmes et al. (1979), 
were made from mid-May to early July in 1994 and 1995. When an actively 
foraging bird was seen, we recorded bird species, sex (if possible), height of the 
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bird, tree species, tree height, foraging maneuver, position of the bird relative to 
the trunk (proximal or distal), substrate from which prey was taken (leaf, trunk, 
branch, stem, air), and substrate (stem, branch, trunk, ground) from which bird 
made an attack (Holmes et al., 1979; Landres and MacMahon, 1980). Although 
single-point observations have the advantage of statistical independence, they may 
be biased towards conspicuous individuals or behaviors. Thus sequential obser
vations generally are preferred. 

Our classification of foraging maneuvers was adapted from Remsen and Rob
inson (1990) and recorded as: (1) glean—stationary prey taken from a substrate 
by a stationary or hopping bird; (2) hover—sally-hover of Remsen and Robinson 
(1990), where stationary prey is taken from a substrate by a hovering bird; (3) 
sally—flying or falling prey taken by a flying bird; (4) hang—taking stationary 
prey taken from substrates below the feet; (5) chase—flutter-chase and flutter-
pursue of Remsen and Robinson (1990) where flying prey is taken after it was 
flushed or dislodged; and (6) lunge—prey beyond gleaning distance taken by a 
running bird. Proximal position was estimated to be within the inner half of the 
tree and distal to be the outer half. Stems were ^1.0 cm in diameter, branches 
>1.0 and s l 5 cm, and trunk >15 cm. 

G-tests (Sokal and Rohlf, 1981) were used to detect differences in foraging 
maneuver, horizontal position, prey substrate, bird substrate before attack, and 
tree species use. Analysis of variance was performed on foraging height data, and 
Tukey's test was used to compare means (a = 0.05). Because the sally, chase, 
lunge, and hang were rarely observed (^2 occurrences per species), they were 
combined into an "other" category for analysis. Foraging attacks numbered 102 
for Hooded Warbler, 82 for Northern Parula, and 64 for White-eyed Vireo. We 
combined sexes, even though females may forage differently than males (Holmes 
et al. 1986). Other researchers (e.g., Morrison et al., 1985) pooled data from both 
sexes to provide a larger sample size. Additionaly, White-eyed Vireos are sexually 
monomorphic, making sex determination difficult. 

RESULTS AND DISCUSSION 
Foraging maneuver differed among the species (G = 46.40, p < 0.005, df = 

4). Hooded Warblers hovered as frequently as the other two species gleaned (Fig. 
1) and were seen hanging more than the other species but rarely made an attack 
from this position. The position of the bird relative to the trunk also differed 
among species (G = 19.48, p < 0.005, df = 2), as Hooded Warblers used the 
inner region more frequently. Among the species, most foraging maneuvers 
(>50%) were attempted when the birds were on a stem. Northern Parulas foraged 
from stems 77% of the time and branches 20% whereas Hooded Warblers used 
stems 59% and branches 38% of the time (G = 7.82, p < 0.025, df = 2). Foraging 
White-eyed Vireos used stems 72% of the time and branches 28%, but use of 
foraging substrate did not differ significantly from the other species. Northern 
Parula took 93% of their prey from leaves whereas Hooded Warblers took 80% 
from leaves and 11% from stems (G = 7.50, p < 0.025, df = 2). White-eyed 
Vireos did not differ from the other species as they took 84% of their prey from 
leaves and 8% from stems. Mean foraging height was greater for the Northern 
Parula (9.0 m) and was greater (F = 11.20, p = 0.0001, df = 2,247) than for the 
White-eyed Vireo and Hooded Warbler (both 6.4 m). Northern Parula were dif-
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