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Altitudinal distribution, habitat use, and
abundance of Grallaria antpittas in the
Central Andes of Colombia
GUSTAVO H. KATTAN andj . WILLIAM BELTRAN

Summary

Grallaria antpittas are a group of little known birds from the understorey of humid forests
of the tropical Andes, with several species having very narrow distributions. At Ucumari
Regional Park, which protects the Otun River watershed in the Central Andes of
Colombia, five species occur sympatrically at 2,400 m, including the recently rediscovered
G. milleri, of which this is the only known population. We studied the patterns of
altitudinal distribution, habitat use and abundance of the five species in the park. We
found altitudinal segregation at a local scale, with two species, G. ruficapilla and G.
squamigera, found at lower elevations (1,800-2,500 m) and two other species, G. nuchalis
and G. rufocinerea, at higher elevations (2,400-3,000); G. milleri was recorded only in the
2,400-2,600 m range. The five species overlap in the range 2,400-2,600 m, where they occur
in three habitats: early regeneration, overgrown alder plantations and 30-year-old forest.
There were no differences in density among habitats for any species; the five species used
the three habitats in proportion to their occurrence in the landscape. Grallaria milleri had
the highest overall density (1.3 ind/ha) while G. squamigera had the lowest density
(0.2 ind/ha), and the other three species were intermediate. We estimated 106 individuals
of G. milleri in an area of 63 ha, and only seven individuals of G. squamigera. The Otun
River watershed concentrates an unusual number of Grallaria antpittas, including three
endemic species, and the information presented here is fundamental to any future habitat
management plans to ensure the persistence of these populations.

El genero Grallaria esta compuesto por aves muy poco conocidas del suelo de los
bosques humedos de los Andes tropicales, varias de las cuales tienen distribuciones
geograficas muy estrechas. En el Parque Regional Ucumari, el cual protege la cuenca del
rio Otun en la Cordillera Central de Colombia, existen cinco especies en simpatria a una
elevacion de 2,400 m; una de ellas es G. milleri, especie recientemente redescubierta, siendo
esta hasta ahora la unica poblacion conocida. Realizamos un estudio de los patrones de
distribution altitudinal, uso de habitat y abundancia de las cinco especies en el parque.
Encontramos segregation altitudinal a escala local, con dos especies, G. ruficapilla y G.
squamigera, distribuidas en la parte baja del parque (1,800-2,500 m) y otras dos especies,
G. rufocinerea y G. nuchalis, en la parte alta (2,400-3,000 m); G. milleri hie registrada solo
en el rango de 2,400-2,600 m. Las distribuciones de las cinco especies se superponen en el
rango de 2,400-2,600 m, en donde estan en tres tipos de habitat: rastrojos de regeneration
temprana, bosques sembrados de aliso (Alnus acuminata) y bosques secundarios de 30
afios. No encontramos diferencias en densidad entre habitats para ninguna de las especies;
las cinco especies usan los tres habitats en proportion a su cobertura en el paisaje. Grallaria
milleri tiene la densidad mas alta (1.3 ind./ha), mientras que G. squamigera tiene la mas
baja (0.2 ind./ha) y las otras tres son intermedias. Estimamos 106 individuos de G. milleri
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y solo 7 de G. squamigera en un area de 63 ha. La cuenca del rfo Otun concentra un
alto numero de especies de Grallaria, incluyendo tres especies endemicas, por lo que la
information obtenida en este estudio es fundamental para futuros planes de manejo de
habitat que aseguren la persistencia de estas poblaciones.

Introduction

The ground antbirds, family Formicariidae, are a group of little-known birds
from the understorey of humid Neotropical forests. The group reaches its max-
imum diversity in the tropical Andes, where it is represented mainly by the
genus Grallaria. Of the 30 species of Grallaria known from South America, 26 are
Andean, with altitudinal ranges that start above 800 m (Ridgely and Tudor 1994).

Grallaria antpittas are noteworthy for exhibiting high levels of endemism. Four-
teen Andean species have very restricted geographic distributions, being known
from only one or a few localities (Ridgely and Tudor 1994). This may simply
reflect poor knowledge, as antpittas are very secretive and inhabit dense under-
growth, which makes them very difficult to record. Although field work in previ-
ously unexplored regions is filling gaps in the geographical distribution of some
species (e.g. Stiles and Alvarez-Lopez 1995), antpittas remain one of the most
elusive and least-known groups of Neotropical birds. This is reflected in the fact
that several new species have been discovered in the past 30 years (e.g. Graves
1987, Schulenberg and Williams 1982), and in one case not far from a large urban
centre (Stiles 1992).

At Ucumari Regional Park, which protects the Otun River watershed in the
Central Andes of Colombia, five species of antpitta occur sympatrically at an
elevation of 2,400 m, including the recently rediscovered Brown-banded Antpitta
G. milleri (Kattan and Beltran 1997). Because this is so far the only known popula-
tion of Brown-banded Antpitta, this species is highly vulnerable. Another species
occurring at Ucumari, the Bicolored Antpitta G. rufocinerea, is also endemic to
the Central Andes and, although its status is indeterminate, it is considered in
need of attention (Collar et al. 1992). The other three species, Undulated G. squa-
migera, Chestnut-crowned G. ruficapilla, and Chestnut-naped Antpitta G. nuchalis,
are more widely distributed in the Andes from Colombia and Venezuela, south
to Peru and Bolivia. Ucumari, therefore, provides a valuable opportunity for a
comparative study of antpitta ecology.

Here we present results of a study that had the objectives of (1) determining
the altitudinal ranges of the five species in the Otun River watershed, (2) deter-
mining whether the species differed in their patterns of habitat use in the area
of overlap, and (3) comparing the local abundances of the five species. Because
the syntopy of congeners raises the possibility of competition, we examined the
degree of morphological similarity in traits that may be related to resource use.

Study area and methods

Ucumari Regional Park (4°44'N 75°36'W) is a 4,240-ha watershed protection area,
located east of the city of Pereira, on the western slope of the Central Andes of
Colombia. The park protects the slopes of the Otun River between elevations of
1,800 and 2,600 m. At this elevation the river runs through a narrow glacier valley
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with very steep slopes and numerous streams. At its upper limit, Ucumari abuts
the 38,000-ha Los Nevados National Park, which protects higher elevations. Ucu-
mari is the only watershed in the Los Nevados area that provides almost continu-
ous forest cover down to 1,800 m. Below the lower limit of the park, forests are
highly fragmented.

Before the initiation of protection programmes in the 1960s, the Ucumari area
was deforested and dedicated to extensive cattle ranching (Londono 1994). For-
ests remained only on the steepest slopes and in some subsidiary canyons. Three
decades ago, regional government organizations began purchasing private lands
and initiated revegetation programmes. Some areas were planted with monos-
pecific stands of native alder Alnus acuminata at the upper elevations (2,200-
2,600 m) and exotic ash Fraxinus chinensis at lower elevations (1,800-2,000 m) but
most pasture areas were allowed to regenerate naturally. Tree plantations were
not managed and are presently overgrown with native vegetation, in particular
alder stands (Murcia 1997). Ucumari is a multiple-use management area, with
some small private holdings still included in the park. Therefore, at present,
Ucumari has a very heterogeneous landscape formed by a patchwork of small
pastures, overgrown tree plantations and different-aged forest stands (Londono
1994)-

The study was conducted between May 1996 and April 1997. To determine
altitudinal ranges of antpittas, we conducted monthly surveys along the 10-km
main park trail between 2,000 and 3,000 m elevation. This trail runs parallel to
the river and cuts across a wide variety of habitats. In these surveys we counted
singing birds and recorded the elevation, to determine the highest and lowest
elevation for each species. To obtain data on habitat use and local abundance,
we conducted detailed censuses at the site known as La Pastora, between eleva-
tions of 2,400 and 2,600 m, where the five species of antpitta co-occur. At this site
we selected three censusing routes totalling 6.3 km, that criss-crossed the study
area. These routes were censused once a month and the positions of singing birds
were located on a map. The three routes covered three major habitat types:

(1) Early regeneration: early second growth vegetation, 15 years old or less, with
a dense undergrowth of herbs, and a canopy of shrubs 2-5 m tall.

(2) Second growth forest: 30-year-old regeneration forest, with a canopy 15-20 m
tall, irregular layers of foliage stratification, and abundance of epiphytes
(Rangel and Garzon 1994, Murcia 1997).

(3) Alder stands: patches of 30-year-old alder plantations, with a rather homo-
geneous canopy 15-20 m tall, and with understorey growth typical of early
to mid-regeneration stages (Murcia 1997).

It was not possible to establish transects along a single habitat type, as these
habitats do not occur as discrete patches of appreciable size; instead, the three
habitats are interspersed in a complex mosaic. We drew maps of the censusing
routes and divided them into 10 500-m transects, separated by intervals of 50 m.
For each transect, we estimated the amount of cover of each habitat type, based
on a 100-m-wide strip. We took each transect as an independent and representat-
ive sample of the landscape in our study area.

Censuses were conducted mainly by listening for antpitta songs given spon-
taneously, or in response to tape recordings of the species' songs. We recorded
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Table 1. Altitudinal ranges (in metres) of antpittas in the 2,000-3,000 m transect at Ucumari, and in
the Andes of Colombia

Species This study Hilty and Brown (1986)

G. ruficapilla 2,000-2,550 1,700-2,800
G. rufocinerea 2,400-3,000 2,100-3,100
G. nuchalis 2,350-3,000 2,200-3,000
G. milleri 2,400-2,600 2,700-3,100
G. squamigera 2,000-2,550 2,300-3,800

antpitta vocalizations with a Sony TCM-5000EV recorder, equipped with a
Sennheiser ME66 cardioid microphone. Playbacks were made at least at 100-m
intervals, to avoid drawing birds from neighbouring territories to the recording.
The position of each singing bird was marked at a point we estimated was per-
pendicular to the transect, and plotted on a map.

To complement visual and auditory records, and to obtain morphometric data,
we captured birds with mist-nets. We operated 12 to 18 nets from dawn to dusk,
in places where we had previously located singing birds. We placed nets in con-
tact with the ground and well hidden in dense vegetation, and played back
recordings to attract the birds. All captured birds were weighed, measured,
colour-banded, and released.

To analyse patterns of habitat use, we determined the habitat in which each
bird was located, and the number of individuals of each species per habitat type
per transect. Because each habitat was represented in different proportions in
each of the 10 transects, we standardized by calculating the number of indi-
viduals per 500 m for each habitat, and then averaged the 10 transects. Differ-
ences in density (number of individuals per 500 m) among habitats were ana-
lysed with one-way analysis of variance (ANOVA) for each species. We also
analysed whether the proportion of individuals of each species in each habitat
was different from the expected, based on the proportion of occurrence of each
habitat, with a chi-square test.

To obtain an estimate of population density, we used the fixed-width transect
method (Franzreb 1981). We estimated the maximum distance that we consid-
ered allowed us to locate a singing bird with reasonable precision. Area sampled
by the transects was calculated as the length of the transect multiplied by double
the detection distance. Because of differences in song intensity, we estimated a
maximum detection distance of 30 m for G. rufocinerea and G. squamigera, and
50 m for G. milleri, G. ruficapilla, and G. nuchalis. Densities are presented as the
mean for the three transects. Total densities for the three habitats combined were
compared among species with one-way ANOVA.

Results

The five antpitta species differed in their altitudinal ranges, with a replacement
of species in the 2,300-2,50011:1 range (Table 1). Grallaria ruficapilla was recorded
only in the lower half of the transect, whereas G. rufocinerea and G. nuchalis were
found in the upper half. Grallaria squamigera was recorded only during detailed
censuses at La Pastora, but it is known to occur at elevations of 1,800-2,000 m in
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milleri rufocinerea ruficapilla nuchalis

Figure 1. Density, in number of birds per 500-m transect (n = 10 transects), of four Gralla-
ria species in three habitats in the range 2,400-2,600 m. Bars represent one standard error.

the same valley (Naranjo 1994), and we assumed that it is present along the
lower half of the transect. These four species partially overlapped in the range
2,300-2,600 m, where they completely overlapped with G. milleri, which has been
recorded only in the range 2,400-2,600 m (Table 1).

In the area of sympatry, all species used the three habitats sampled. Three lines
of evidence indicated that antpittas are territorial: (1) birds usually responded
promptly to playbacks, (2) singing birds were present at particular sites through-
out the year, and (3) some banded birds were recaptured at the same sites at
time intervals of 2 to 12 months. Therefore, we assumed that the mapping of
birds along the 10 transects represented a census of the territorial bird population
during the year of study. Densities of species (in number of birds per 500 m)
were not significantly different among the three habitats {milleri: F229 = 0.3,
P = 0.7; nuchalis: F229 - 0.5, P = 0.6; G. ruficapilla: F229 = 0.7, P = 0.5), except for
rufocinerea, which showed a tendency to be more abundant in alder and second-
growth forest than in early regeneration {F229 = 2.7, P = 0.08; Figure 1). Antpittas
used the three habitats in proportion to their occurrence in the landscape (Table
2). Grallaria sauamigera was excluded from this analysis because it was found in

Table 2. Numbers of territorial antpittas recorded in three habitats at La Pastora, Ucumari Regional
Park, 2,400-2,600 m, during May 1996-April 1997

Species

G. milleri
G. rufocinerea
G. nificapilk
G. nuchalis
G. squnmigera

Early regeneration

8
6

4
2

Alder

33
11

9
15
3

Second-growth
forest

32

13
15
15

P-value*

>O.l

>o.8
>0.7

>o.o8
-

* Chi-square test.
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Figure 2. Total number of individuals of five Grallaria species recorded in transects at
2,400-2,600 m (6.3 km) and in the whole altitudinal transect between 2,000 and 3,000 m
(10 km).

low numbers; only eight individuals were located during the year of study
(although this scarcity may be a sampling artefact, as this species is the most
difficult to detect, because it rarely sings and does not readily respond to
playbacks). There were significant differences in density among the five species
for the three habitats combined (F4,49 = 9.0 , P < 0.001, n = 3 transects). Grallaria
milleri had the highest density (1.3 ± S.E. of 0.2 individuals per hectare), while G.
squamigera had the lowest density (0.2 ±0.1 inds./ha). Densities of G. rufocinerea
(0.8 + 0.2), G. ruficapilla (0.4 ± 0.1), and G. nuchalis (0.5 ± 0.2) were not significantly
different (Fisher multiple comparison test).

To estimate local abundances, we looked separately at counts of individuals
recorded in maps at La Pastora, and along the total altitudinal transect. At La
Pastora (2,400-2,600 m), G. milleri was the most abundant species, with 106 indi-
viduals recorded along 6.3 km of trails (Figure 2). G. squamigera was the least
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Table 3. Measurements of five species of Grallaria of Ucumari Regional Park (mass in grams, all other
measurements in millimetres). Numbers in the table indicate mean ± S.D. Superscripts with the same
letter indicate no significant difference

Species

G. rufocincrca
G. milleri
G. ruficapilla
G. nuchalis
G. squamigcra

n

8
18

8

4
4

Mass

44-8 + 4-7
52.5 + 3.2
82.7 ± 3 . 6

101.2 + 4.3
131.6 ±3.1

Tarsus

46.2 ± 2.4s

46.6 ± 1.9''
54.2 ±2.4
60.5 ± 2.311

60.7 ± o.8b

Culmen

17.1 + 1.5"
19.3 + 1.4'
23.8 + l.4

d

23.3 + 3.1"
30.0 + 2.0

Gape

12.8 ±1.0
14.0 ± 1.4
17.1 ± i.ic

I7.I ±2.1°
17.6 ± 1.9°

Wing chord

86.7 ±3.1'
89.6 ±3.5'

101.6 ± 1.3
117.5 ±3.3
143.7 ±3.1

abundant, with only eight individuals recorded in the same transects. The other
three species had intermediate abundances. Density of G. nuchalis was higher in
the upper part of its range (16.7 individuals per km of transect between 2,600
and 3,000 m) than in La Pastora (6.5 ind/km). In contrast, G. rufocinerea had a
higher density at La Pastora (5.7 ind/km) than in the 2,600-3,000 m range
(3.7 ind/km). Density of G. ruficapilla was the same at La Pastora than in the
lower part of the transect (2,000-2,400 m, 6.0 ind/km). Therefore, when con-
sidering the whole altitudinal transect (2,000-3,000 m), G. nuchalis was as abund-
ant as G. milleri (Figure 2), while abundance of G. ruficapilla doubled, and that of
G. rufocinerea increased by 50% with respect to the 2,400-2,600 m range.

Body masses of the five Grallaria spp. differed by a factor of three, and all were
significantly different (one-way ANOVA, F4 37 = 564.0, P< 0.001). Differences in
body measurements, however, were much smaller (Table 3). Tarsus length,
culmen, and wing chord did not increase proportionally to body mass. The two
smaller species, G. rufocinerea and G. milleri, did not differ significantly in any of
the three measurements, while G. nuchalis had the same tarsus length as G. squa-
migera, but the same bill length as G. ruficapilla (Table 3).

Discussion

Four or more species of Grallaria antpittas may occur along elevational gradients
in the humid Andes from Venezuela south to northern Bolivia, and the morpho-
logical distinction between sympatric species is usually clear-cut (Graves 1987).
In the case of G. rufula and G. blakei in the Peruvian Andes, in which the two
species are morphologically similar, they segregate altitudinally (Graves 1987).
At Ucumari Regional Park five species of Grallaria partially coincide in the 2,000-
3,000 m range. Two of the species, G. ruficapilla and G. squamigera, are sympatric
between 2,000 and 2,500 m (ranges of both species extend down to 1,800 m; Nar-
anjo 1994). They are replaced by another pair, G. rufocinerea and G. nuchalis, in
the upper part of the transect, between 2,400 and 3,000 m. In both pairs, species
are different in body size. However, these four species and G. milleri overlap in
the 2,400-2,600 m range, where all occur in the same habitats.

We found no statistical differences in patterns of habitat use among the five
species in the area of overlap. All species used the three habitat types, young
second-growth, 30-year-old mixed forest, and 30-year-old alder forest, in propor-
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tion to their occurrence in the landscape. Therefore, they are not only sympatric
but syntopic. It is possible that the observed patterns of habitat use are peculiar
to Ucumari, and not typical of the species along their geographical ranges. The
three habitats sampled at La Pastora are the result of relatively recent regenera-
tion, and occur in a complex mosaic of completely interspersed, small patches.
The five species of antpitta were widely distributed in this landscape, and over-
lap of species was almost total. Up to four species were frequently recorded in
the same patches, and individuals of two or three species were captured in the
same mist-nets several times.

There were, however, some subtle differences that may be biologically signi-
ficant. Grallaria ntfocinerea tended to be more abundant in closed-canopied hab-
itats with an open understorey, than in dense second growth. In contrast, G.
ruficapilla tended to be near the edges of forest and alder stands, where the under-
storey is denser, whereas nuchalis was most frequently found in patches of forest
with an open understory. Renjifo and Andrade (1987) report G. nuchalis as
"common" (recorded in more than 50% of observation clays) in primary forest
and "fairly common" (recorded on 10-50% of observation days) in secondary
growth at 2,800 m in a neighbouring watershed. We are currently (December
1998) radio-tracking birds to assess home ranges and more finely dissect the
patterns of habitat use of individuals, and degree of spatial overlap of the five
species.

The spatial overlap of the five species of antpitta raises the possibility of com-
petition for resources, such as nesting sites or food. When similar-sized con-
geners of some Andean birds occur at the same localities, they tend to segregate
altitudinally (Graves 1987, Remsen and Graves 1995a, b). Although antpittas
differ widely in body mass, there is overlap in some measures of body size in
some of the species. Grallaria milleri is about 20% heavier than G. ntfocinerea but
the two species do not differ in tarsus length, bill length, or wing chord (Table
3). Likewise, G. nuchalis has longer tarsi than G. ruficapilla but both have the same
bill length. Therefore, these pairs of species may be competing for the same food
items. It is not even clear that a difference in body size will translate into differ-
ences in prey type and the five species might be in direct competition. However,
the existence of competition depends on there being food limitation, or on one
species depressing resource availability for others (Martin 1986), factors that we
have not yet determined.

If the five species are competing for resources, this has important implications
for habitat use. Presumably, species would first select the habitat where their
fitness is maximal, and then settle on suboptimal habitats. If the five species are
selecting their habitats independently, the ideal free distribution model (Fretwell
and Lucas 1970) predicts that density in the "preferred" habitat will be highest,
and will decrease as habitat suitability decreases (Block and Brennan 1993, Wiens
1989). Thus the absence of differences in habitat use would suggest that antpittas
do not exhibit a preference for any of the three habitats. If the five species are
competing, however, intra- and inter-specific interactions may cause densities in
lower-quality habitats to increase to levels equal or higher than those in the
preferred habitat (Wiens 1989).

Another factor that may affect densities and patterns of habitat use is the altitu-
dinal distribution. At our study site (La Pastora), at least three of the species are
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at their altitudinal limits and densities of two change with elevation. Numbers
of G. nuchalis were higher at higher elevations than at La Pastora, which is at its
lower elevational limit. Likewise, patterns of habitat selection of the species may
differ towards the centre of their altitudinal distribution. Therefore, patterns of
population density and habitat selection of antpittas need to be evaluated at
different locations to draw any conclusions about habitat preference.

Our population estimates indicate that in its narrow altitudinal range, G. milleri
is the most abundant species. Determining total population size and amount of
habitat available in the case of globally threatened species, such as G. milleri, is
important for predicting probability of persistence of the population. Original
records of G. milleri in its type locality, in the Quindio River watershed just south
of Ucumari, are from 2,745 to 3,140 m elevation (Collar et al. 1992). However, we
did not detect the species above 2,600 m in our surveys. The total area of habitat
available for G. milleri at Ucumari is undoubtedly larger than the small area we
sampled, but we do not know how large. We do not know how plastic the species
is in its habitat requirements either, although our data suggest the species does
well in a variety of second-growth habitats. Original reports of the habitat where
G. milleri was collected in 1911 describe it as humid forest with abundant epi-
phytes, but apparently some clearings with second-growth vegetation also
occurred; it is not clear exactly in which habitat the specimens were obtained
(Chapman 1917). Old-growth forest in our study site is restricted to inaccessible
slopes, which we did not survey.

Although G. milleri was abundant in our study site, its reduced geographical
and altitudinal range makes it extremely vulnerable (Kattan 1992). Even if the
species is distributed over all available habitats in the range 2,400-2,600 m in
Ucumari Regional Park and neighbouring watersheds, the total area is small
(probably in the range of 5,000 to 10,000 ha) and total population size is likely to
be in the range of a few thousand individuals. So far, our study population is
the only one known (Kattan and Beltran 1997). Surveys conducted in the late
1980s and early 1990s failed to find the species in its original localities (Collar et
al. 1992). However, G. milleri is difficult to record visually and its calls were
unknown. A one-year survey of the avifauna of Ucumari Regional Park con-
ducted in 1989 failed to detect this species (Naranjo 1994). Our first individual
was captured in 1994, after several months of continuous monitoring and mist-
netting (Kattan and Beltran 1997). Now that recordings of this species's calls
have been obtained, regional surveys should reveal the status of the species in
neighbouring watersheds.

Determining population size of G. rufocinerea is also of interest, as this species
is restricted to elevations of 2,400-3,150 m in the central range of the Colombian
Andes, where deforestation has removed much suitable habitat and fragmented
the species's range (Collar et al. 1992). Surveys at the Quindio River watershed
revealed a density of 1.6 to 5 individuals of this species per 10-km transect
between 2,500 and 3,150 m, with higher densities in "primary" forest at lower
altitudes (unpubl. data of L. M. Renjifo, cited in Collar et al. 1992). In our censuses
we found a density of ^.j individuals per kilometre in the 2,400-2,600 m range,
versus 3.7 ind/km in the 2,600-3,000 m range (Figure 2). Although at our site G.
rufocinerea had higher densities in forest than in early regeneration habitats, these
forests are 30 years old and far from mature. Therefore, this species exhibits some
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plasticity in habitat use and apparently has higher densities in second-
growth habitats, a characteristic that should help the species cope with the threat
of landscape transformation (Kattan 1992). The possibility exists, however, that
the species exhibits geographical variation in population density and habitat
selection, possibly in response to interactions with other species. Interestingly,
available data suggest that G. rufocinerea has higher population densities at its
lower elevational limit than at elevations closer to the centre of its altitudinal
range.

The concentration of Grallaria antpittas found in the Otun River watershed is
remarkable. Recently, G. alleni, another enigmatic species previously known from
only two specimens coming from two different localities in the Colombian
Andes, was rediscovered in the lower part of Ucumari Regional Park (1800 m;
L. M. Renjifo, pers. com.). In addition, it is likely that G. rufula and G. quitensis
are present at higher elevations (>3,ooo m) in the same watershed. Therefore, this
watershed concentrates six and possibly eight of the nine Grallaria species known
from the Central Andes of Colombia (Hilty and Brown 1986), including two
species for which these are the only known populations. Our studies have begun
to yield information on patterns of habitat use and abundance of these birds,
information that will be crucial for habitat management plans to ensure the per-
sistence of these populations.
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