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ABSTRACT

Changes in species composition and abundance, habitat use
patterns and foraging behavior of 19 bird species in a bottomland
hardwood forest in Louisiana were studied during the 1984-1989 breeding
seasons. Species that used only one macrohabitat included the Yellow-
throated Warbler along oxbow lake margins and the American Redstart,
Swainson’s Warbler, and Hooded Warbler in non-flooded oak-gum-elm
forest. The Northern Parula and Kentucky Warbler used 2 macrohabitats
-non-flooded forest and oxbow lake margins. Thirteen species used 3
macrohabitats (non-flooded forest, seasonally flooded forest, and oxbow
lake margins).

I distinguished 6 groups of species that wused similar
microhabitat and foraging behavior. Ecological partitioning occurred
primarily by (1) foraging height and height-related characters, (2)
foraging locations within the forest canopy, and (3) differential use
of foraging substrates and foraging maneuvers. Vegetation structure
and height may be important in determining the abundance and
combination of insectivorous birds existing at Tensas.

Implications for management and conservation are discussed. To
conserve migrant insectivorous birds, we must know the ranges,
habitats, and patterns of habitat use. I selected a representative
species, the Hooded Warbler, and compared habitat use and foraging
ecology at a breeding and wintering site.

Hooded Warbler winter distribution is concentrated along the Gulf
of Mexico coast and Caribbean Slope from southcentral Veracruz to
Honduras. Winter habitat is typically undergrowth of humid forest;
second-growth habitats are also important.

At Tensas, hoodeds preferred dense foliage in the shrub and

subcanopy layers, and captured prey primarily from the lower surfaces
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of leaves. At Los Tuxtlas, they were more generalized and captured
prey from air and leaves, used a variety of other substrates, and
foraged in open portions of the lower levels of the forest.

Macro- and microhabitat use by Hooded Warblers were different at
my study sites in the breeding and non-breeding ranges. I believe, the
use of habitats varies between locations such as the wintering and
breeding grounds for many species; to evaluate the relative importance
of any proposed habitat changes, we must know how the changes will
affect macro- and microhabitat and how the species use macro- and

microhabitat,

xvii
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Chapter 1. INTRODUCTION

Many forest-inhabiting birds are extremely sensitive to habitat
change. Because of this high sensitivity, habitat variables are
present that can be measured and manipulated to influence the
occurrence of these particular birds (Hooper and Crawford 1969). To
understand what habitat variables are most important to particular
species, one must first understand how each species uses its habitat
and what habitat components influence abundance and survival.

The optimal design of nature preserves and the impact of forest
management practices on migrant birds have attracted increasing
interest in recent years (Wilcove et al. 1986). In forests managed for
multiple use, managers would like to know what bird species will be
beneficially or detrimentally affected when particular areas of forest
are harvested or otherwise altered.

Bottomland hardwoods is a term generally used to describe the
forest type occurring in river floodplains of the United States. The
forest occurs on soils that are moisture-saturated or inundated during
a portion of a year to an extent that the plant species which become
established are adapted to moist soil conditions(Wharton et al. 1982).
Because of their proximity to rivers and streams, bottomland hardwoods
fit within the general definition of riparian vegetation (Turner et al.
1981).

Harvests of bottomland hardwood forest of the southeastern river
valleys of the United States became one of the most controversial
natural resource issues of the 1970’'s ( U. S. Fish and Wildlife Service
1984) . These forests were being extensively diked, cleared, and

usually planted in soybeans, and were thereby largely removed from the
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natural riverine ecosystem ( MacDonald et al. 1979).

Extent of the declines have been documented for several regions.
In southeast Missouri by the mid 1970s, 1 million hectares of
bottomland hardwoods have been reduced to 39,000 hectares, of which
only 11,000 hectares is in blocks of 400 hectares or more (Korte and
Frederickson 1977). Forests covered 1.7 million hectares of the
Arkansas delta region in 1940 and only about 0.7 million hectares in
1970 (Holder 1970). Losses in the Carolinas, Georgia, and northern
Florida have been less severe, where a total of about 2.1 million
hectares remain (Wharton et al. 1982). With about 1.2 million hectares
of bottomland hardwoods in 1978 (MacDonald et al. 1979), Louisiana
leads the nation in area remaining. Thus, it might be possible to
still have large tracts of bottomland hardwoods in Louisiana and it is
appropriate that research and conservation efforts should be centered
in this state.

Throughout the world, riparian habitat is known to support a
higher diversity and density of birds than adjacent habitats. Remsen
(1984) reported that 14.3 percent of the total land bird avifauna of
the Amazon Basin was restricted to river-created habitats. In western
North America, floodplain forests are important to bird populations
(Carothers et al. 1974, Hehnke and Stone 1978, Stamp 1978, Rosenberg et
al. 1982). 1In California, conservation of riparian woodland has been
listed as top priority in a report on the state’s bird species of
special concern (Remsen 1978).

Research directly related to bird use of bottomland hardwood
forests is very limited (Sampson 1979). Most studies have been
confined to breeding bird censuses in various bottomland habitats
(Dickson 1973, Hightower et al. 1974, Ortego and Noble 1975). Seasonal

and vertical distributions of birds have been examined for an area in
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south central Louisiana (Dickson 1978a, Dickson 1978b, Dickson and
Noble 1978, Dickson 1979). The avifauna of the Atchafalaya River Basin
has also been analyzed (Kennedy 1977).

In a Massachusetts forested wetland, Swift et al. (1984) found
that breeding bird density (especially of foliage gleaners) and
species’ richness were larger at sites with deeper organic soils and
greater coverage by seasonal surface water. Smith (1977) documented
the association of several bird species to habitat components affected
by a forest moisture gradient.

Lowland hardwood forests are important for insectivorous birds
during migration. Parnell (1969) evaluated the habitat relations of
warblers in six different vegetation types during spring migration in
North Carolina. He found that floodplain forest habitat contained the
largest group of regularly occurring warbler species. Graber and
Graber (1980) found that at the peak of spring migration in Illinois,
the population of migrant warblers was more than three times greater in
bottomland than in upland forest.

Most authorities generally agree that habitat preferences by
passerine birds are strongly influenced by vegetation structure (Lack
1933, MacArthur and MacArthur 1961, MacArthur 1964, Karr and Roth 1971,
Willson 1974). Recently, multivariate techniques have been used to
identify significant habitat components for a single species (James et
al. 1984), a few bird species (Noon 1981, Shy 1984), and communities
(James 1971, Anderson and Shugant 1974, Whitmore 1975).

Robinson and Holmes (1982) suggested that the foraging strategies
of forest birds are influenced by branching patterns, the spatial
arrangement of leaves, and other parameters of foliage structure.
Mauer and Whitmore (1981) found differences in the foraging behavior of

five species of forest-inhabiting birds in two watersheds with
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contrasting structures. Recently, several investigators have provided
evidence that some bird species may forage preferentially in certain
kinds of trees (Holmes and Robinson 1981, Bock and Bock 1984, Rice et
al. 1984, Robinson and Holmes 1984). Thus, vegetation structure of a
particular forest type apparently provides a set of opportunities and
constraints that influence how and where birds forage and, as a
consequence, may determine which bird species can successfully exploit
and survive in a particular habitat.

Differences in habitat use among forest-inhabiting birds, also
depend on the constraints of morphology on behavior. Difference in
bill, wing, and leg morphology, and body weight may differentially
affect the accessibility to certain vegetation structures and
associated prey items (Moermond and Denslow 1985).

The first objective of this study was to first examine the
distribution, relative abundance, habitat use, and foraging behavior by
several small species of passerine birds foraging for insects among the
foliage of a bottomland hardwood forest. A second objective was to
investigate the seasonal variation in habitat use and foraging ecology
of a representative species, the Hooded Warbler (Wilsonia citrina), a

long-distance, neotropical migratory species.
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Chapter 2. HABITAT USE AND FORAGING ECOLOGY OF SMALL INSECTIVOROUS FOREST
BIRDS OF THE TENSAS RIVER BASIN

INTRODUCTION

"The Singer Tract is important for the conserva-
tion of other forms of wildlife as well as the Ivory
-bill. It is unique in that every form of animal
native to the region, except those extinct, is still
living there. Deer and Wild Turkey are abundant;
wolves, including black individuals, bear, and
panther are present; big alligators still swim in
the lakes; and smaller animals and birds are
everywhere abundant. The richness of the plant
life is another reason for its preservation. Big
trees of several species stand throughout the
forest and make it a beautiful place. This forest
affords an excellent example, and is the last
remaining large stand, of the primeval forest that
once covered all the bottomlands of the
Mississippi Delta."

James T. Tanner 1942 (p. 90)

The Mississippi River floodplain has changed dramatically since
the arrival of Europeans on this continent. In 1937, the Mississippi
alluvial floodplain south of Kentucky and Missouri contained 5.2
million ha forest land. Only 2.9 million ha remained in the mid
1970s (MacDonald et al. 1979). A recent study has estimated the
total annual clearing rate in the Lower Mississippi River Valley to
be about 44,600 ha per year (U.S. Fish and Wildlife Service 1984).

In Louisiana, flood control, bank stabilization, and
agricultural drainage projects have removed much of the state’s vast
bottomland hardwood forest. At one time, 42 percent of the state was
covered by bottomland hardwoods. By 1980, only 21 percent (1.2

million ha) of the state was covered and the removal rate was
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determined to be 16,400 ha annually (Turner and Craig 1980). At this
depletion rate only 931,000 ha of the present 1.03 million ha will
remain in 1995 (MacDonald et al. 1979). Even with these dramatic
reductions, Louisiana still has the most bottomland hardwoods of any
state in the nation with 57 percent of the total acreage in the lower
Mississippi River Valley (Turner et al. 1981).

The loss of this productive forest habitat is a major threat to
forest wildlife, especially to forest-inhabiting birds. George
(1971) indicated that 8 of 16 bird species that no longer breed in
Illinois were residents of the Mississippi River floodplain. 1In the
South at least one species, the Ivory-billed Woodpecker (Campephilus
principalis), most probably extinct, declined as a result of the
disappearance of mature lowland forest and swamps (Tanner 1942).
Unfortunately, specific environmental requirements of resident and
migratory birds in bottomland hardwood forests are little known
(Sampson 1979). Thus, the goal of this chapter is to provide
quantitative descriptions of habitat use and foraging behavior of the
syntopic neotropical migrant bird species and their resident
counterparts that inhabit the forests of the Tensas River Basin.

More specifically, the objectives of the study are to:
1. Determine the relative abundance of the small
(<22 g) insectivorous birds breeding in the
three major habitat types of bottomland hardwood
forests (seasonally flooded forest, non-flooded
forest, and oxbow lake edges) during 1984 through
1989.

2. Describe the habitat use of small insectivorous birds in

terms of foraging

microhabitat and broad habitat types, and,
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3. Determine the similarities and differences
among the small insectivorous birds in terms

of how they exploit food resources.
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X STUDY AREAS AND METHODS
STUDY SITES

Habitat measurements, foraging observations, and bird counts
were made during the spring and summer in the Tensas River Basin on
the Tensas River National Wildlife Refuge, Madison Parish, Louisiana
(91°22'W,32921'N). Relative abundance was determined.from late March
to early August 1984-1989. Habitat and foraging data were collected
from late March to late July 1984-1987.

The vegetation of the Tensas River Basin is dominated by the
bottomland hardwood forest type. The refuge preserves part of a
forest tract comprising approximately 40,470 ha and is essentially an
island amid an expanse of intensive agricultural development.

The mosaic distribution of floodplain microtopography, soil
types, and plant communities make recognition of extensive, distinct
habitat types somewhat difficult. However, three contiguous broad
habitat types were selected and representative study sites were
selected after preliminary field observations during the summer of
1983. The three habitat types were forest, flat, and oxbow; study
sites will be identified by the habitat type they represent. They
are described below.

Forest. - This study site is a second-terrace forest of the
Lower Mississippi River Floodplain and does not seasonally flood,
except for small depressions of parallel scour channels approximately
25 m wide. The area encompasses approximately 240 ha. The forest is
relatively mature (approximately 75 yrs. old); the canopy is
dominated by sweetgum (Liquidambar styraciflua), water oak (Quercs
nigra), willow oak (Q.phellos), and various species of elm (Ulmus

spp.) (U.S. Fish and Wildlife Service 1988, compartment no. 7). The
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understory consists primarily of saplings, swamp palmetto (Sabal
minor), deciduous holly (Ilex decidua), and numerous vines such as
Rhus radicans, Berchemia scandens, and Ampelopsis arborea.

Flat.- This study site is a first terrace flat or backswamp,
comprising approximately 120 ha. This habitat is representative of
the most poorly drained flats of the floodplain, where water usually
stands well into the growing season (Wharton 1980). The canopy is
dominated by overcup oak (Quercus lyrata) and bitter pecan (Carya
aquatica). Associate species include hackberry (Celtis laevigata),
green ash (Fraxinus pennsylvanica), America elm (Ulmus americana),
honeylocust (Gleditsia triacanthos), Nuttall oak (Quercus nuttallii),
and swamp privet (Forestiera acuminata). (U.S. Fish and Wildlife
Service 1988, compartment no. 6). The extended hydroperiod in these
sites inhibits herb growth, and thus the understory is restricted
to small trees and shrubs (Eyre 1980).

Oxbow. - This site consists of the vegetation along the edges of
oxbow lakes. Two oxbow lakes connected by an approximately 200 m
long, narrow slough were selected as study areas. There are
approximately 4 km of water-forest edge. Baldcypress (Taxodium
distichum) is the dominate canopy species. Associate species include
bitter pecan, overcup oak, and cedar elm (Ulmus crassifolia). (U.S.
Fish and Wildlife Service 1988, compartment no. 6). Common
buttonbush (Cephalanthus occidentalis) is the most prominent shrub
present. Various species of vines range from the shrub layer through
the canopy.

The study area is in a subtropical, transitional climatic
region. Mean monthly minimum and maximum temperatures have ranged
between -7.8°C and 36°C (Soil Conservation Service 1982). The
average annual precipitation was 1306 mm over a 10-year period.

During the breeding season (April-July), the average annual
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precipitation for 10 years was 447 mm (Soil Conservation Service
1982). More specific climatic data for the study areas during the
course of the study can be found in Figures 2, 3, and 4, and
APPENDIX A and APPENDIX B.
FIELD METHODS

Nineteen species of birds were selected for study based on
preliminary field observations. In general, they are the small (< 22
g) neotropical migratory species and their resident counterparts, and
include the Eastern Wood-Pewee (Contopus virens), Acadian Flycatcher
(Empidonax virescens), Carolina Chickadee (Parus carolinensis),
Tufted Titmouse (Parus bicolor), Carolina Wren (Thryothorus
ludovicianus), Ruby-crowned Kinglet (Regulus calendula), Blue-gray
Gnatcatcher (Polioptila caerulea), White-eyed Vireo (Vireo griseus),
Yellow-throated Vireo (Vireo flavifrons), Red-eyed Vireo (Vireo
olivaceus), Tennessee Warbler (Vermivora peregina), Northern Parula
(Parula americana), Yellow-rumped Warbler (Dendroica coronata),
Yellow-throated Warbler (Dendroica dominica), American Redstart
(Setophaga ruticilla), Prothonotary Warbler (Protonotaria citrea),
Swainson's Warbler (Limnothlypis swainsonii), Kentucky Warbler
(Oporornis formosus), and Hooded Warbler (Wilsonia citrina).
Habitat use was investigated at two spatial scales: (1) macrohabitat
(among types) and (2) microhabitat (within vegetative types).
Macrohabitat use was compared among the three habitats over a 6-year
period. I sampled relative abundance by conducting a series of five
minute counts along two transects in each of the three study sites.
Each pair of transects was contiguous, but were oriented in
different directions. Each bird observed, by sight or sound, during
a 5 minute period was noted. I walked at a fairly uniform pace, and

a new count began every 5 minutes. I attempted to never count an
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