WINTER HABITAT USE BY BLACKBURNIAN WARBLERS
(Dendroica fusca) IN LOS AMARILLOS, COLOMBIA.

by

Susana De La Zerda Lerner

Thesis submitted to the faculty of the
Virginia Polytechnic Institute and State University

in partial fulfillment of the requirements for the degree of
Master of Science
in

Fisheries and Wildlife Sciences

APPROVED:
Dean F. Stauffer, airman
ok G némﬁﬁl
Curt S. Adkisson James D Fraser

Om/k C /d““""

Carola A. Haas

May, 1995
Blacksburg, Virginia
Key words: Neotropical Migrant, Blackburnian warbler,

Dendroica fusca, Habitat selection, wintering grounds,
Colombia.



Seh8
Ve &LES
1935
7429
e.2



WINTER HABITAT USE BY BLACKBURNIAN WARBLERS
(Dendroica fusca) IN LOS AMARILLOS, COLOMBIA.
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(ABSTRACT)

Blackburnian Warblers (Dendroica fusca) were observed
in their wintering grounds in a High Andean native secondary
forest in Colombia between September 1993 and May 1994. The
main objective of the study was to determine the
relationships between the Blackburnian Warblers and the
habitats where they were found. Size and composition of the
mixed-species flocks joined by Blackburnian Warblers were
also compared to habitat features. Habitat variables were
measured in circular plots centered where a Blackburnian
Warbler was first seen. The same set of variables was
measured in randomly located paired plots to compare the two
sets. The results obtained in Colombia (wintering grounds)
were compared to similar data available from North America
(breeding grounds).

Ninety-six mixed-species flocks with Blackburnian
Warblers were detected. Some of the habitat variables
measured differed between plots used by the birds and the

random plots. Density of trees in all dbh (diameter at



breast height) categories, density of snags and density of
native trees and shrubs were higher at the bird-centered
plots. Percentage vegetation density (understory foliage
volume) from O0-1m, 1-2m and 2-3m were lower at bird-centered
plots. There was no significant difference for maximum and
mean canopy height between bird-centered and randomly
selected paired plots. At Los Amarillos, Blackburnian
Warblers avoided Eucalyptus spp. trees. They preferred the
higher part of the trees and trees in the middle and high
dbh classes. They avoided the smallest dbh size class (3-8 .
cm dbh). Comparisons were made between the data from Los
Amarillos and data available from northern central Minnesota
(Collins et al. 1982). Percent ground cover, densities of
trees 15.1-23, 23.1-38 and 38.1-53 cm dbh and total density
of trees were significantly higher in Minnesota. Trees 7.5-
15, 53.1-68 and > 68.1 cm dbh were higher in Los Amarillos.
Percent canopy cover was not different between the two
sites. Blackburnian Warblers selected for closed canopy
cover (about 75%) and large trees in each individual site.
They selected larger trees in Minnesota. This selection may

be related to nesting requirements of the species.
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Introduction

Approximately, 338 or 51%, of the 650 species of birds
in North America north of Mexico migrate every year to the
tropics. Of these, 107 species spend the winter in different
types of forests and, overall, 230 species also migrate
through these forests (Lovejoy 1983). These species are the
Neotropical migrants, "birds that breed in temperate North
America and winter in the Neotropics" (Blake and Loiselle
1992: 258).

The number of migratory bird species using Neotropical
forests varies with the type of forest and its geographical
location. Some migrant species are found in disturbed
forests or secondary growth; as primary forests disappear,
disturbed habitats become more important (Terborgh 1980).
Some canopy-using species can be found in secondary forests
whenever the canopy resembles that of the primary forest
(Rappole et al. 1993). Basic understanding of habitat
requirements of migrant birds in the Neotropics is
incomplete (Greenberg 1986). Data on abundance, distribution
and ecology of migrants in the Neotropics are very few.
Feeding habits and habitats used by these species in the
Neotropics are very poorly known and understood (Rappole et

al. 1993).



Census data and research on Neotropical migratory
landbirds suggest that population numbers are declining for
some species (Robbins et al. 1989, Aldrich and Robbins
1970) . Many of these species have been reduced as much as
75% during the last 150 years; as populations have been
increasingly limited by the area of breeding habitat
(Terborgh 1989).

Many factors have been suggested to be responsible for
the declines in numbers of Neotropical migrants. In the
breeding grounds some possible factors are environmental
deterioration, loss of habitat and water quality, chemical
applications associated with agricultural practices and
accelerated urban expansion, forest fragmentation that leads
to higher predation rates, increase in cowbird parasitism
and competitive replacement by other species (Terborgh 1989,
Hutto 1988, Wilcove 1985 and 1988).

In the Neotropics, where these migratory bird species
may spend 50% to 70% of their lives (Lovejoy 1983),
deforestation has been suggested as the main factor
affecting their populations (Terborgh 1980). However, there
is no direct evidence of the effect of conversion of these
tropical forests on Neotropical migrant populations (Hutto
1988). Few specific studies have been carried out to
identify habitats used by the different bird species in the

wintering grounds (Rappole et al. 1993). The Blackburnian



Warbler (Dendroica fusca), a long-distance Neotropical
migrant (Droeger and Sauer 1992) found in the Andes of
Colombia (Hilty and Brown 1986), is no exception (Morse
1994). Even though, analyses of the Breeding Bird Survey
data do not show significant declines for Blackburnian
Warbler numbers (Sauer and Droege 1992, Robbins et al.
1989), Terborgh (1989) has listed Blackburnian Warbler as a
species of special attention because of their limited
wintering areas and the rapid deforestation in these areas.

Colombia is located in the northwest corner of South
America, ranging from the Caribbean Sea to the Amazon River
(12°31'N to 04°14'S), and from the Rivers Orinoco and Negro
to the Pacific Ocean (66°51'W to 79°13'W). It has an area of
approximately 1,100,000 square kilometers and a complex
topography that is mostly level in the east with a
complicated topography in the west where the Andes split
into 3 ranges: Cordillera Oriental, Central and Occidental.
Near the Ecuador border the 3 ranges merge into a single
larger range (Fjeldsd and Krabbe 1990).

In Colombia, rates of forest loss have been about
820,000 ha per year (Hartshorn 1992). Reforestation programs
on the other hand, account only for 2,500 ha/year (Carton de
Colombia in Cavelier 1995). Usually for reforestation the

introduced species of pine Pinus patula and cypress



Cupressus lucitanica are used. Very rarely native species
are used (Cavelier 1995). Habitat alteration is more severe
and environments are disappearing more rapidly in the Andes
(Orejuela 1985) because 85% of the Colombian human
population of about 30 million live in these mountains
(American University in Hilty 1985). Some portions of
Colombia are still very much in a natural state, but
conditions in the north and intermontane region are of
concern (Hilty and Brown 1986). Only about 27% of the
original lower and upper mountain forest remains in the
Andes, Sierra Nevada de Santa Marta and some of the isolated
mountains (Cavelier and Etter, unpubl. in Cavelier 1995). In
Colombia long-distance migrants are more numerous in the
foothills and mountains than in the lowlands below 500 m, in
the Eastern Plains and in the Amazonia (Hilty and Brown
1986) .

The Blackburnian Warbler is the most common wintering
warbler in the Andes of Colombia (Chipley 1976, Hilty 1980,
Hilty and Brown 1986, Miller 1963). It is found in all three
Colombian ranges of the Andes (Chapman 1917). The species is
present in the Santa Marta highlands in the north of
Colombia where it also was found to be the most common
warbler (Johnson 1980). Chipley (1980: 310) noted that the

"Blackburnian Warbler was by far the most abundant and the



only one of its genus and accounted for 57.2 percent of all
observations of migrants" in Popayan, Central range of the
Andes of Colombia. Blackburnian Warblers can be found
between 800 to 3,000 m, but are more common between 1,400
and 2,500 m (Robbins et al. 1992a). They have been reported
as far south as Bolivia at 2,150 m (Whitney 1994) and
southeastern Brazil at 800 m altitude (Parker 1983), but the
vast majority of the species' population winters in the
northern Andes in South America (Whitney 1994).

Blackburnian Warblers begin to leave the breeding
grounds in August and arrive at their wintering grounds in
late September (Curson et al. 1994). At Long Point Bird
Observatory in Ontario, the earliest migrant has been
reported 28 July and the latest 21 October (LPBO unpubl.
data in Morse 1994). They migrate mostly through the
Mississippi Valley and the Appalachian Mountains to the Gulf
Coast (Curson et al. 1994). They then either move through
Mexico and Central America or through the Bahamas and Cuba
(Rappole et al. 1993). Blackburnian Warblers' wintering
grounds extend from Costa Rica to Peru and Bolivia (Stiles
and Skutch 1989). In some of the Greater and Lesser Antilles
as well as in other islands in the Caribbean they are casual
transients and occasionally winter residents (Arendt et al.
1992). They breed from central and east Canada to the

southeastern United States (Stiles and Skutch 1989) (Fig.



1) . Blackburnian Warblers begin to return to North America
in early April, with birds arriving on the breeding grounds
around mid-May. At Long Point Bird Observatory in Ontario,
the first Blackburnian Warbler has been seen 20 April and
the peak of the migration is between 16-25 May (LPBO unpubl.
data in Morse 1994). During the spring migration, most birds
cross the Gulf of Mexico (Curson et al. 1994). They depend
upon forests for breeding (Sauer and Droege 1992) and favor
large trees in North America. They breed in mature
coniferous forest and advanced second growth (Curson et al.
1994). They prefer hemlocks (Tsuga canadensis), although
sometimes can be found in deciduous forests (Morse 1967a,
1994). In the breeding grounds Blackburnian Warbler is an
interior forest species (Morse 1967b). They "are more common
in the small remaining tracts of primeval woodland, and in
the heaviest and oldest second growth. It is one of the
deep-wood warblers" (Chapman 1907: 178).

During migration, Blackburnian Warblers use many kinds
of woodlands (Curson et al. 1994). They prefer forest canopy
and edge, semi-open and tall second growth, but can be found
in low scrub, hedgerows and gardens (Stiles and Skutch
1989). In Costa Rica they have been found in riverine or

gallery forests, tree plantations (cacao, etc.), tree-lined



Figure 1. Blackburnian warbler
distribution



gardens and arboretums (Stiles 1983). They can be found in
clearings with some trees and park-like pastures and
sometimes in Eucalyptus plantations (Fjelds3d and Krabbe
1990) . The species has been reported in a wide variety of
habitats in the Caribbean, from the coasts to woodland,
wetlands, dry forest, pines, wet forest and urban areas
(Arendt et al. 1992). However the specific habitat
relationships of the species in their wintering grounds have
not been studied.

Blackburnian Warblers feed mainly on insects (Curson et
al. 1994). They forage in the outer foliage of trees and
shrubs (Stiles and Skutch 1989), mostly gleaning high in the
canopy and sometimes flycatching. During the winter, the
birds occasionally feed on berries (Curson et al. 1994).
Ridgely and Gaulin (1980) found Blackburnian Warblers'
abundance to be related to middle and upper vegetation
levels in the Andean forests in Colombia. In Costa Rica,
usually single Blackburnian Warblers join mixed-species
flocks (Stiles and Skutch 1989). In Colombia, 4 to 5
Blackburnian Warblers have been observed within the mixed
flocks (L. Rosselli and F.G. Stiles, pers. comm.; De La
Zerda, pers. obs.). From 1 to 1i Blackburnian Warblers in a
mixed flock were reported by Johnson (1980) in the Santa

Marta highlands in the north of Colombia. Mixed-species



flocks with as many as 40 to 50 Blackburnian Warblers have
been seen in Colombian forests, mainly during the weeks
prior to the spring migration (I. Medina, pers. comm.).

Breeding Bird Survey data analyses do not show long-
term or short-term significant declines for Blackburnian
Warbler numbers (Sauer and Droege 1992, Robbins et al.
1989). Nevertheless, Robbins et al. (1992a: 560) noted "any
bird species limited to the foothill forests of the eastern
Andes should now be considered threatened because of habitat
loss and fragmentation." Diamond (1991) predicted that 34%
of the Blackburnian Warblers' winter habitat would disappear
between 1985 and 2000. Terborgh (1989) has listed
Blackburnian Warbler as a species of special attention
because of their limited wintering areas and the rapid
deforestation in these areas.

Trends of population numbers are different for various
migrant species in different regions. In general, data
suggest that many of the Neotropical migrant songbirds are
declining. Some species like the Olive-sided Flycatcher
(Contopus borealis), Cerulean Warbler (Dendroica caerulea)
and Kentucky Warbler (Oporornis formosus) have been
decreasing for the last 26 years. Species such us the Wood

Thrush (Catharus mustelinus), Bobolink (Dolichonyx

oryzivorus) and Yellow-billed Cuckoo (Coccyzus americanus)



that were not declining between the 1960's and 1970's have
shown strong declines between 1982 and 1991. Some species
have remained stable and even some species like the Ash-
throated Flycatcher (Myiarchus cinerascens) and Solitary
Vireo (Vireo solitarius) increased between 1966 and 1991
(Robbins et al. 1993). For the majority of the species the
continental populations have been stable or have increased
during the last 26 years, but for many species, the regional
populations are declining (Robbins et al. 1993). Some of the
breeding and much of the wintering habitat for many
Neotropical migrant songbirds are threatened by
deforestation (Morse 1994); this implies that conservation
strategies for these species have to be developed.

Habitat specialization is characteristic of many
migrants in both seasons (Sherry and Holmes 1993). Some of
the observed differences in population trends may be due to
different habitats being used by the species in the breeding
and in the wintering grounds. The information available
suggests that breeding and wintering areas as well as
migratory routes are important for these species (Sherry and
Holmes 1993). Understanding what and where the limiting
factors are for each species of concern is essential for

developing management plans.
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In general, the biology of Neotropical migrants during
the breeding season has been well studied. Little
information on the other hand, can be found for most of the
migrant species on their wintering grounds. Actual data on
the winter habitat preferences and requirements of these
species is lacking. This information is important, and it is
usually missing in discussions about the effect of
alteration of primary or pristine habitats in the tropics on
Neotropical migratory bird populations and their
conservation (Blake and Loiselle 1992). Understanding the
distribution and behavior of the species in the wintering
grounds "may help to establish conditions necessary for
maintaining wintering populations in rapidly changing
tropical wintering sites." (Morse 1994:15).

Studies of migratory birds in the Neotropics have
reached different conclusions about the use of disturbed
versus primary or undisturbed habitats. Waide (1980) and
Emlen (1977), in the Yucatan and the Bahamas respectively,
found the birds using forests in different successional
stages. They also found that species richness was higher in
older forests. In contrast, Willis (1980), in Panama, found
more species of migrants and residents in younger rather
than in older forests. Studies of habitat use by individual

species are not easily found.
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Different structural and floristic characteristics of
the habitat provide for life requirements of different bird
species. For instance, degree of canopy closure is related
to cover and reproduction needs in woodpeckers, diameter of
overstory trees is related to suitability of reproductive
habitat in owls, and height of overstory trees relates to
food availability and nesting sites in passerine birds (Van
Horne and Wiens 1991). Habitat attributes determined to be
used by the birds can be assumed to be important to the
species. Presence of birds can be also related to landscape
features. Morton (1980), in a study in Panama, concluded
that insectivorous migratory birds were found closer to
wetter habitats, and foliage gleaning species tended to move
to mature forests after arriving to young forests. However,
for both resident and migrant species in the Neotropics,
most of these relationships are not yet known.

Colombia warrants one the highest conservation
priorities on earth (McNeely et al. 1990). More bird species
are present in Colombia than in any other individual
country; 1750 species (McNish and Stiles 1992), or nearly
20% of the world's total (McNeely et al. 1990), with high
levels of endemism (Orejuela 1985) are found there. A
preliminary Blue List of the Colombian avifauna developed by
Hilty (1985) included 135 species. Ninety-two of these
species are found in the altitudinal belt between 1200 and

12



3600 m that represents only 15% of the area of the country
(Kattan 1992). The world checklist of threatened birds
developed by the ICBP (Collar and Andrew 1988) includes 70
Colombian species. Thirty-nine of them are Andean species
(Kattan 1992). In Colombia very little is known about most
of the resident birds and the migratory species (Greenberg
1986) . Most endemic species or those with restricted ranges
also occur in the mountains, valleys and floodplains (Hilty
1985), where habitat alteration is more severe (Orejuela
1985). The interandean valleys have been almost completely
deforested and 85% of the premontane and montane forests
have been altered (Orejuela 1985).

In the Andes, the land is heavily used except where
precluded by topography, but even these remaining
undisturbed lands are threatened unless action is taken
(Orejuela 1985). Small and isolated forest fragments will no
longer be able to support viable populations of all species
(Fjeldsa and Krabbe 1990). Actions to preserve Colombian
avifauna and its habitats are needed to help preserve
tropical biodiversity.

Field studies of poorly known resident as well as
migratory species are valuable because they will contribute
to our basic understanding of these species' needs.
Knowledge of habitat needs for individual migratory species
in the Neotropics is also critically required (Greenberg

13



1986) . Such information can be used to guide actions to help
not only the species being studied but others sharing their
habitat. In the case of the Andes of Colombia, these other
species may easily be some of the globally endangered and
threatened species.

This study was undertaken to gather data on habitat
used by Blackburnian Warblers on their wintering grounds.
The Blackburnian Warbler was chosen for this study not only
because it is the most common Neotropical migrant in
Colombia, but also because the Andes of Colombia are the
main wintering area for the species. The main objective of
the study was to determine if there were any habitat
features important for the species and whether the birds

were actually selecting in favor of those features.
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Objectives

The primary goal of this study was to describe the
habitat used by Blackburnian Warblers in the wintering
grounds. The specific objectives were:

1.

To characterize the vegetation structure in sites
used by the Blackburnian Warblers and in randomly
selected sites in the wintering grounds.

To evaluate whether Blackburnian Warblers prefer
certain habitat features over others in the
wintering grounds.

To evaluate relationships between mixed-flock size
and composition and certain habitat features.

To compare the data gathered for Blackburnian
Warblers in Colombia (wintering grounds) to
similar data available from North America
(breeding grounds).
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S8tudy Area

This study was conducted at Finca Los Amarillos,
located in the Municipio de San Francisco, Departamento de
Cundinamarca, in the Eastern Andean range of Colombia, South
America (Fig. 2). Los Amarillos has an area of about 210 ha,
including approximately 80 ha of forests and 130 ha of
pasture lands. Elevation ranged from 2,700 to 2,900 meters
and temperatures from 0 to 25-28 °C. Forests in Los
Amarillos were all second growth. Approximately 40 to 50
percent of the forests contained planted eucalyptus, with
some Pinus spp. and Acacia spp. The remainder was all native
forest (T. Friedmann, pers. comm.).

The area was divided into 3 different sites based on
their history: Casa, Eucalyptus and Siberia (Table 1). Sites
Eucalyptus and Casa were approximately 40 years old. In
these 2 areas, eucalyptus trees were planted before 1957.
Eucalyptus site was harvested once about 1970. The Siberia
site was composed mainly of native forest and was >50 years
old. A younger portion of Siberia was planted 10-12 years
ago and harvested within the last 5 years. This was the
youngest forest patch in Los Amarillos (T. Friedmann, pers.

comm. ) .
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