Mapping and exploring the distribution of
the Vulnerable grey-winged cotinga Tijuca condita
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Abstract The grey-winged cotinga Tijuca condita was first
described in 1980 from an old specimen, misidentified as
a congener. Field observations came later, from two
remote, high-elevation forests in the mountains of Rio de
Janeiro, Brazil. Both involved only a few pairs of birds at
best, making this species one of the least known in the
world. Accurately defining the locations this species
inhabits is an obvious prerequisite for designing conserva-
tion strategies to protect it. Using remotely sensed data on
elevation and forest cover we mapped this species’ habitat
and predicted six more sites where it may occur. Field
surveys confirmed two of them, doubling the known range
of the species. The two easternmost predicted sites did not
contain the species but these areas have less annual rainfall
than other sites, which may explain the absences. This
research serves as an important guide to conservation
actions, for it uncovered biologically important areas for
this species that had been previously overlooked. It has also
measured the remaining habitat of the species so that any
future losses can be detected.
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Introduction

xtinction rates for birds, already a hundred times

higher than the expected background rate, are likely
to increase substantially (Pimm et al., 1995, 2006). However,
species differ greatly in their risk of extinction. Those with
small ranges are disproportionately threatened (Manne et al.,
1999) and geographically concentrated (Pimm & Jenkins,
2005). Knowing where such high levels of endemism reside
is a key international strategy for biodiversity protection.
Their intersection with high levels of human damage
defines the term biodiversity hotspot (Myers, 1988, 1990;
Myers et al., 2000).

Understandinglocal distributions of threatened species is
an essential practical step in their protection. Even for well-
studied groups, such as birds, published maps often show
only a vague extent of occurrence rather than a detailed
distribution. Traditional approaches to mapping distribu-
tions, essentially one observation at a time, are too labour-
intensive to provide rapid recommendations of where
conservation priorities should be within a hotspot. Con-
servationists need a simple, accurate and efficient approach.

Elsewhere, we have documented efforts to map conser-
vation priorities in the Brazilian state of Rio de Janeiro
(Jenkins, 2003; Rocha et al., 2003; Harris et al., 2005; Jenkins
& Pimm, 2006). The state holds the greatest density of
threatened birds within the Americas (Manne et al.,, 1999;
Myers et al., 2000; Harris et al., 2005; Jenkins & Pimm, 2006).
Of the 653 species of bird known to occur in the state, 12.5%
are regionally threatened (Alves et al., 2000). One of those
species is the grey-winged cotinga Tijuca condita, endemic to
the state, with a small range, and categorized as Vulnerable
on the IUCN Red List (IUCN, 2007) under criterion D2 (very
small population; IUCN, 2001). The assessment notes,
however, that were there any evidence of damage to its
habitat, it would be categorized as Endangered (IUCN, 2007).

Snow (1980) originally described T. condita from a fe-
male collected in 1942 at Fazenda Guinle, above Teresop-
olis, at approximately 22°27'S43°00" W. The specimen
had been labelled as Tijuca atra, the black and gold cotinga,
a more common congener also living in high elevation
forest. No altitude was included in the record. The city is
just below 1,000 m but the Serra dos Orgios mountains
immediately to the north rise above 2,000 m. Shortly
thereafter Scott & Brooke (1993) found the species in two
locations in high elevation forests in Serra do Tingua and
Serra dos Orgdos (Fig. 1). The former location is difficult to
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access (see below), and the latter is the one location where
birdwatchers regularly look for the species along a few
hundred metres of trail.

From our earlier studies, the predicted range for T.
condita far exceeded the two known localities (Harris &
Pimm, 2004; Pimm & Jenkins, 2005; Jenkins & Pimm,
2006). Possibly the species is more widespread, living in
inaccessible and biologically unexplored terrain. Our hab-
itat modelling approach used forest cover and elevation
data to refine the relatively crude range maps found in field
guides and similar sources. The predicted distribution maps
are fine-scaled (c. 1 ha resolution).

The objective of the present study was to evaluate these
earlier model predictions and evaluate the conservation
status of T. condita. Here, we report our search for new
areas of occurrence of T. condita based on a map of
potential habitat. This habitat map also quantifies the
available habitat so that any future losses can be measured.

Methods

The model

The specific habitat needs of T. condita are uncertain, other
than that it occurs in cloud forest at high elevations in Rio
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de Janeiro state. To parameterize the habitat model and
guide the field expeditions, we searched the literature for all
published information about T. condita (Snow, 1980, 1982;
Collar et al., 1992; Scott & Brooke, 1993).

The model had three steps. The first restricted the
search area to the suspected maximum range of the spe-
cies. This included the central mountains of Rio de Janeiro
from Tingud in the west to Desengano in the east (Fig. 1).
No other mountains higher than 1,400 m are within 70 km
of the defined range. The second step removed all non-
forest areas within that range, as this is a forest-dependent
species. The third step eliminated areas < 1,400 m, which is
approximately the lower of the two known elevations,
from Tingua (Scott & Brooke, 1993). The final habitat
map (Fig. 1) includes only forest, at potentially suitable
elevations, within the likely range of the species.

The forest map derives from Landsat 7 ETM+ satellite
imagery (paths 216-218/rows 75 & 76) collected during the
drier, and less cloudy, winter season (August) of 1999 and
2000. We classified the imagery into forest and non-forest
classes using a maximum likelihood classifier in the soft-
ware ERDAS Imagine v. 8.7 (ERDAS, Norcross, USA).
Ground truth data and our knowledge of the region guided
the definition of training samples. The accuracy of the
forest map was estimated at 89% using 200 random points
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Fig. 1 Rio de Janeiro state with overlay of predicted T. condita habitat, survey sites and major protected areas. The background is
a mosaic of Landsat ETM+ satellite images. The rectangle on the inset indicates the location of the main map in Brazil.
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classified using aerial photography, high-resolution satellite
imagery, and ground-truthing. Elevation data are from the
Shuttle Radar Topography Mission (Rabus et al., 2003) and
have a horizontal resolution of 9o m.

The field surveys

Before the surveys most of the authors visited the one site
accessible by trail in the Parque Nacional da Serra dos
Orgios to become familiar with the species and its
vocalization. Teams then visited six other sites (Fig. 1), to
field test the model predictions. Each site had > 10 km® of
predicted habitat and was isolated from other large patches
of predicted habitat.

The surveys took place in December 2003 and January
2004, the period when T. condita males are likely to be vocal
and may be breeding (Scott & Brooke, 1993). We visited an
additional site in July 2005 but only for 1 day. The field teams
were of 3—4 people at each site. Surveys included visual
searches, mist netting and playback of T. condita song, all
georeferenced using a global positioning system. We used
standardized field protocols in each site. Five mist nets
(12 x 2.5 m, 32 mm mesh) were exposed for 7 hours per day
starting in early morning on 2 consecutive days, totalling
14 hours per site (except in Desengano, where, because of
bad weather, we had only 4 hours of nets exposed on the
first day). Playback of T. condita calls and tape record-
ings of other species were with a tape recorder and micro-
directional microphone. Playbacks lasted for c. 5 minutes,
with pauses of at least 10 minutes between sessions. Total
playback time was a minimum of 1 hour and up to 3 hours
per day. We also used a portable digital player to help with
bird sound identification in the field.

We obtained digital maps of conservation units for the
region from IBAMA (2007) to determine the formal pro-
tection status of the areas of predicted habitat.

Results

We confirmed two new locations for T. condita and thus
doubled the number of known areas where the species
occurs. When the species was present in an area it answered
quickly to playback, usually within the first hour.

The model predicted c. 200 km* of potential habitat for
T. condita (Table 1), clustered in eight large sites of mostly
continuous forest with some satellite patches along the central
mountains of Rio de Janeiro state (Fig. 1). All of the habitat
patches are within 25 km of another large patch, except for
Desengano, which is > 40 km from the nearest large patch.
Approximately 130 km® (64%) of the habitat is within pro-
tected areas (i.e. biological reserves, state or national parks).

Reserva Biologica do Tingud Difficult terrain prevented
access to the predicted location. Scott & Brooke (1993)
found their first T. condita at c. 1,375 m, but only after a long
and difficult trip, working their way from lower elevations.
In December 2003 we visited an accessible area below the
predicted site and MdeLB found the base of access to the
original sampling site of the species from 20 years earlier. It
was then possible to plot the site of the original sighting
using a local map. This matched the predicted site for Tingua.

Reserva Biologica de Araras The survey team camped
at 1,650 m over 11-13 December 2003. At 07.45 on 12
December, from a ridge, they observed a single T. condita
answering a playback on a forested slope 30-50 m away.
This bird (possibly a male) answered the playback weakly
and was located 3 m from the ground in a tree c. 6 m high
on a forested slope. On the same day, at 14.30, c. 100-200 m
below the first location, the team sighted T. condita 100-
200 m from the first location, although it is uncertain if it
was the same individual. Although mist nets were set near
where the team observed T. condita, no individuals were
captured and none were observed the following day. The
observed birds were in cloud forest rich in bromeliads, with

TasLe 1 Sites (Fig. 1), area of habitat, altitude of survey, and results of surveys for T. condita.

Site number & name (coordinates)* Area of habitat (km?) Survey altitude (m) Detected?
RB do Tingua (22°35'21" S 43°29'04" W) 0.16 1,375 Yes (prior to study)
RB de Araras (22°26'58” S 43°17'30” W) 19 1,650 Yes (new location)
PN da Serra dos Orgéos 44 2,010 Yes (prior to study)
(22°28'16" S 43°03'22" W)
Fazenda Itatiba (22°21'27" S 42°44'32" W) 53 1,809 No
Nova Caleddnia (22°21'25" S 43°34'06"” W) 30 1,830 Yes (new location)
Fazenda Amaral (22°26'21" S 42°30'44"” W) 16 Not surveyed
Fazenda Boa Esperanga 13 1,490 No
(22°19'13"” S 42°15'38” W)
PE do Desengano (21°53'45" S 41°54'33" W) 11 1,610 No
Other fragments 15
Total 201

*RB, Reserva Biologica; PE, Parque Estadual; PN, Parque Nacional
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a 5-10 m canopy, similar to the habitat in which the species
was previously recorded (Scott & Brooke, 1993).

Parque Nacional da Serra dos Orgios The team confirmed
the presence of T. condita at the well-known site in Parque
Nacional da Serra dos Orgdos. On 2 December 2003, at 2,010 m,
they observed at least one, and probably two, pairs after
playback. Again, they were in cloud forest rich in bromeliads.

Above Fazenda Itatiba This site was surveyed over 5-8
December 2003. The base camp, reached by helicopter, was
at 1,800 m at the forest edge in grassland but with forest
access up to c. 2,000 m. The exit from the site by foot allowed
considerable survey time in forests above 1,400 m. No T.
condita were heard, seen, or captured. T. atra were common.

Nova Caledénia On 29 October 2004 AF surveyed this area
and located a single T. condita at 1,890 m. After return visits
over the next 18 months it was concluded there were at least
three resident pairs. In a short visit on 21 July 2005 a team
found two pairs that responded to playbacks at 1,844 m.
They were in forest with extensive bromeliads.

Fazenda do Amaral Efforts to reach the target site near
Fazenda do Amaral were unsuccessful. A helicopter was
unable to drop the team near the site and they only reached
an elevation of 880 m by foot. Visual, auditory, and mist net
surveys, over 10-12 January 2004, detected no individuals of
T. condita. The team did hear T. atra during a brief hike
that went above 1,000 m.

Fazenda Boa Esperanga Surveys were over 18-20 January
2004 at 1,490 m in high elevation grassland near the forest.
The team set nets in the forest and surveyed by walking
through the forest and on the ridges around the camp
but there was no sign of T. condita. The team often heard
T. atra in the forest below the camp. The landscape was
similar to that of the Reserva Bioldgica de Araras.

Parque Estadual do Desengano Surveys began on 16
December 2003. The team left after c. 40 hours (mist nets
set for only 4 hours) because of inclement weather. The exit
from the site was by foot, allowing a survey down to 800 m.
The team heard T. atra often over 1,000-1,300 m but there
was no evidence of T. condita. A return visit to the site for
1 day in February 2004, in good weather conditions, found
no evidence of T. condita over 800-1,400 m. T. atra was
heard often below 1,300 m.

Discussion

T. condita is poorly known, range-restricted, and lives within
one of the most threatened biodiversity hotspots in the world.
Ensuring its protection requires that we know where it lives.
Our simple method, using basic geographic information
system techniques and remotely sensed data, successfully
predicted two new locations for the species. This doubled the
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known localities for the species and extended its confirmed
range by 50 km east from previous sites. The model predicted
several other locations but our surveys did not confirm the
species there. There are two possible causes for these discrep-
ancies. Either we do not know enough about the species to
model its habitat adequately, or we simply did not find it when
it was actually present.

If T. condita is truly absent from some predicted areas,
then the specific reason remains unknown. One possibility
is that the easternmost sites, Desengano and Fazenda Boa
Esperanga, are too dry. A precipitation map of the region
suggests these areas receive 10-25% less rainfall than the
other sites (Hijmans et al., 2005). Our impression was that
these sites had substantially fewer bromeliads in the trees
than other sites, although we made no systematic survey.
Another possibility is that some habitat areas are too small
to maintain viable populations. We have no data on area
requirements for T. condita, nor how far it might travel
between habitat patches. Given that the Tingud site is
<1 km® and yet contains the species, limited area does not
seem to be a sufficient explanation. It is also possible that
the species does not occur in the Fazenda Boa Esperanca
and Desengano sites because they are far from the remain-
ing sites. This makes its absence from the Itatiba site
puzzling, because the species occurs both to the east and
west of this site.

We found T. atra at every site visited. It has been
suggested that T. condita occurs at distinctly higher ele-
vations than does its vocal congener, T. atra. This is true at
the Araras site (this study) and the Serra dos Orgéos site
(this study), and at Tingua (MdeLB, pers. obs.). It is not,
however, the case at the Nova Caledonia site where both
species occur at broadly the same elevations. The reason for
this is unknown. Further surveys to confirm the distribution
of, and characterize the habitat of T. condita could help
answer remaining questions, particularly at the Fazenda do
Amaral site where we were unable to reach the predicted site.

Finally, we consider the conservation status of this
species. About 200 km® of forest habitat exists above
1,400 m under the most optimistic estimate of the species’
range (Table 1). Discounting the two eastern sites reduces
this by 24 km® Moreover, at the largest predicted block
of forest, Itatiba, we did not detect T. condita even above
1,800 m although its congener was common. The small,
fragmented habitat confirms this species’ categorization as
Vulnerable under the IUCN D2 criterion (IUCN, 2001,
2007). Should there be any evidence that this habitat is
being lost, the ranking should change to Endangered.

State and national parks formally protect much of this
habitat but the actual status is less certain. Steep topogra-
phy protects most of the sites, especially from the south, but
humans do seem to be encroaching in some areas. At Nova
Caledonia we heard chainsaws cutting a plantation of
eucalyptus trees at the same time that we saw T. condita
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fly overhead. While those saws were not cutting native
forest, the fact that they are so close is reason enough for
concern.
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