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ABSTRACT: The Turquoise Dacnis (Dacnis hartlaubi) and the Cerulean Warbler (Setophaga cerulea) are categorized as “vulnerable”
at global scale. Habitat loss and degradation following rapid agricultural expansion and urban development are the main causes

of their declines. In this note we present the first documented records of these species in urban green areas in South America.

Our observations were undertaken between 2007-2014 during surveys of the avifauna of Armenia City in the central Andes of

Colombia. We recorded Turquoise Dacnis on 19 occasions and Cerulean Warbler on 10. Most records were solitary males foraging

in Cecropia angustifolia and Inga ornata trees, and some were associated with mixed species flocks. Both species used forest patches,

parks and areas with scattered trees. Our observations suggest that cities may provide passage and/or wintering areas for these

threatened species.
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The Turquoise Dacnis, Dacnis hartlaubi (Sclater,
1855), is a Colombian endemic species with a disjunct
distribution in the Andean mountains (Hilty & Brown
1986, Botero & Verhelst 2001). It inhabits low montane
forest, secondary forests, and shade coffee agroecosystems
between 1350 and 2200 m a.s.l. (Botero & Verhelst
2001, Cortés-Herrera et al. 2014, BirdLife International
2016a). The Cerulean Warbler, Setophaga cerulea
(Wilson, 1810), is a Neotropical migrant, breeding in
southern Canada and the United States, and migrating
to Central America and northern South America during
the winter (Restall ez /. 2007, Colorado ez al. 2014). In
the wintering areas, the Cerulean Warbler occurs in low
montane forest, traditional shade coffee agroecosystems,
secondary forests, and scrubland habitats between 500
to 2000 m a.s.l. (Hilty & Brown 1986, Colorado ez al.
2014, BirdLife International 2016b). The Cerulean
Warbler and the Turquoise Dacnis are emblematic species
used to promote bird friendly coffee shade plantations
and habitat conservation for biodiversity, especially for
migratory birds (Komar 2006, Sinchez-Clavijo ez 4l.
2009). Notwithstanding, these two species are listed

as “vulnerable” worldwide because of their small range
(Turquoise Dacnis) and dramatic population declines as
a result of habitat loss, degradation and fragmentation,
following agricultural and urban expansion (Renjifo ez 4/.
2014, BirdLife International 2016a, b); although in some
cases they can be tolerant to some habitat modification
(BirdLife International 2016a). However, there are no
records of these species using parks and urban green areas
in the Neotropics. In this note, we report their occurrence
and regular use of small forest patches immersed in urban
areas of the metropolitan area in a Neotropical city.
Armenia, the capital of the Quindio Department,
is a city of 115 km? with a population of 372,344 people
(DNP 2014a, b). It is located in the central Andes
of Colombia at 1350-1550 m a.s.l., with an annual
mean precipitation of 2163 mm, a mean temperature
of 21.8°C and a relative humidity ranging between 76
and 81% (IDEAM 2014). The city was devastated by an
earthquake (25 January 1999), but it has been expanding
dramatically over the past ten years, causing a loss of 83 ha
of forest area (Nieto ez al. 2009). Currently, Armenia is a
modern city characterized by large buildings that contrast
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with small houses and green areas. However, this city has
an unusual pattern of landscape configuration due to
the presence of corridors of natural vegetation through
the urban area (Figure 1), showing a strong connectivity
pattern with its surrounding landscape. The urbanized
area covers 997 ha, of which 314 ha are natural protected
areas inside and around the city (Figure 1), which preserve
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122 streams and 322 forest patches of native vegetation
that serve as both a refuge and facilitating connectivity for
biodiversity (Nieto e al. 2009). These areas also include
coffee agroecosystems and linear patches of secondary
forest dominated by Guadua angustifolia. There are other
green areas within the city that include lawns, urban

parks, and gardens (Table 1).
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FIGURE 1. Map of the metropolitan area of Armenia city, Colombia, showing the corridors of native vegetation across the city and the surrounding
landscape. Numbers indicate the sites where the Cerulean Warbler and Turquoise Dacnis were recorded (see details in Table 1).

During surveys of the avifauna and some birding
trips in the urban parks and natural corridors of the
Armenia city carried out between 2007 and 2014, we
observed multiple individuals of both Turquoise Dacnis
and Cerulean Warbler. Photos and video sequences to
document these records were taken with Nikon D90
and Panasonic Fz70 cameras. We followed the birds and
recorded the time, locality, habitat, behavior activity
(e.g. perched, foraging, flying), the number of birds, sex,
height relative to the ground level, and the tree species.

A total of 19 records of Turquoise Dacnis were
recorded at six localities in the urban area of Armenia
city (Table 1). This species was detected in the morning
(06:00 to 09:30 h), either solitary (only males) or in pairs.
It was seen in secondary forest, forest edges, shade-coftee
plantations, and parks with dispersed trees (Table 1).
Sometimes the males perched on the top of a tree and later
flew to forest patches. Males were observed throughout

the year, but more frequently in the transition between
wet to dry season (October to January and May to July).

When males and females were together, they did
not stay for more than 30 min in the same area, moving
actively in the canopy or making long flights (30-150 m)
using street trees as stepping stones to cross the highway.
Male and female foraged together at midstorey levels in
the canopy, searching and gleaning insects on the foliage
of Nectandra reticulata, Cecropia angustifolia, Inga ornata,
Coussapoa villosa, Escallonia pendula, G. angustifolia, and
Albizia carbonaria, or hanging upside down on the leaves.
Males were seen joining mixed species feeding flocks of
insectivorous birds twice in the middle of the year (Table
1). The birds also searched for nectar resources such as /.
ornata, A. carbonaria, and Erythrina rubrinervia, or eating
the mature fruits of Zanthoxylum rhoifolium (Figure 2)
and especially C. angustifolia. On one occasion a male was
seen pecking the fruits of V. reticulata.
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FIGURE 2. The Turquoise Dacnis and the Cerulean Warbler in urban forest patches of Armenia city, Colombia. (A) A male Turquoise Dacnis eating
fruits of Zanthoxylum rhoifolium at Parque de la Vida; (B) A male Cerulean Warbler foraging for insects on the foliage at midstorey levels at Jardin

Botdnico de la Universidad del Quindio. Photos: Oscar H. Marin-Gémez.

We obtained 10 detections of Cerulean Warbler in
four localities of Armenia city, mainly from November to
January, principally single males, and 50% of the records
were birds joining mixed species flocks (Table 1). They
were solitary males foraging actively on the foliage of 7.
ornata at middle to canopy levels in the morning (Figure
2). This species was observed moving between vegetation
patches, but apparently prefers forest patches and does
not use parks or areas with scattered trees. Only once a
solitary male was seen flying from the forest to a shade-
coffee plantation. When a pair was observed, they foraged
together with mixed-species flocks of insectivorous birds
at the forest edge (Table 1).

This note is the first documented report for the
Turquoise Dacnis and the Cerulean Warbler in the
Neotropics using frequently natural small forest patches
immersed in urban areas, principally as foraging sites or
stepping stones to move among native forest patches.
Both species have been observed in seven localities
of continuous forest near shade-coffee plantations in
Quindio (Arbeldez-Cortés ez al. 2011, O. Marin-G6émez,
pers. obs.) but they are uncommon in this department;
and they had not been recorded previously in the urban
area of Armenia (Marin-Gémez 2005).

Odur results are congruent with the foraging strategies

and behaviors previously published for both species,
particularly the use of shade-coffee plantations as foraging
areas and the habit of joining mixed flocks (Munves
1975, Botero & Verhelst 2001, Colorado et 2l 2014).
The obtained data also indicated that C. angustifolia
and /. ornata are key food sources for insectivorous and
nectarivorous birds, as they are abundant in the forest
patches of the Colombian coffee region. Inga ornata is a
tree frequently used in shade coffee plantations and yields
a high food supply of nectar and insects for birds (Marin-
Gémez 2007), and C. angustifolia is one of the most
abundant pioneer species during forest regeneration,
which is visited by a high number of frugivorous species.

We did not find preceding occurrences for these
two species within urban areas (except one record of
Turquoise Dacnis in the Jardin Botdnico de Pereira),
neither on eBird, excluding our own records (http://
ebird.org/, accessed 2 February 2016), or in the recent
reviews of the conservation status for species both from
Colombia (Colorado et al. 2014, Cortés-Herrera et al.
2014) and the Americas in general (BirdLife International
2016a, b). Although in some cases these species have
been reported as tolerant to habitat transformation, there
is little evidence supporting this information (BirdLife
International 2016a).
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An interesting observation is the apparent sexual
segregation in the habitat use of the Turquoise Dacnis.
We only detected pairs and females in corridors of native
vegetation in the periurban area (Figure 1), meanwhile
males were seen adventuring to explore small patches and
street trees. Previously, Hilty & Brown (1986) hypothesized
a pattern of altitudinal segregation in which the females
of the Turquoise Dacnis might be observed at higher
elevations. The females have a dull and cryptic plumage
that hinders its detection, which could be an explanation
for that hypothesis. However, our observations suggest the
presence of pairs during the wet (April to May) and the
dry seasons (December; Table 1), showing no evidence to
support the altitudinal segregation.

Although urbanization generally results in a loss
of biodiversity and habitat, some cities can serve as a
refuge for some native fauna and even for threatened
species (Ives ez al. 2016). However, urbanization has had
profound effects on the diversity and density of species
(Chace & Walsh 2006, Aronson et al. 2014), and the
impacts on bird biodiversity can vary depending on
demographic and socioeconomic characteristics of urban
areas (Strohbach ez 2/ 2009). In the case of Armenia, the
fast urban expansion and building construction, boosted
some years after the last strong earthquake, probably
have had negative impacts on bird species, which are still
unknown and need to be quantified. Urban sprawl, the
extraction of wood and bamboo from natural forests,
the construction of taller buildings resulting in collisions
(Nieto ez al. 2009), and predation by cats are some factors
negatively affecting bird survival in urban areas (Chace &
Walsh 2006). As noted by Ives ez al. (2016) the presence
of a population in a particular site is not necessarily an
indication of its long-term viability in that location, but it
can offer potential opportunities for conservation.

The lack of interest in studying urban birds in
Latin America, particularly in Colombia, along with the
scarce knowledge about their ecology and conservation
(Ortega—Alvarez & MacGregor-Fors 2011, Delgado &
Correa 2013), may explain the absence of records of
these two species in cities, which have probably remained
undetected for years. In the case of Armenia, the presence
of both species could be facilitated by preserving natural
forest habitats within the city, which are connected with
a network of forest corridors, urban green areas, and
the surrounding landscape (Figure 1). These areas are
a refuge for about 190 forest bird species (O. Marin-
Gémez, pers. obs.) and support mixed species bird flocks
of which the Turquoise Dacnis and Cerulean Warbler
form part. We highlight the importance of designating
natural forest present within an urban area as green
spaces aiming to protect biodiversity, as a conservation
tool and urban planning, especially in regions where
surrounding agricultural practices have removed most of

the natural vegetation. Further research could be oriented
to monitoring the bird populations in natural forest in
contrast of those found in the urban core. Furthermore,
a larger, follow-up study of other forest-dependent birds
within the urban gradient in opposition to agricultural
matrix would be very enlightening.

ACKNOWLEDGEMENTS

We would like to thank Idea Wild, Optics for the Tropics,
Jardin Botdnico del Quindio, and Centro de Estudios
e Investigaciones en Biodiversidad y Biotecnologia de la
Universidad del Quindio (CIBUQ). We are also grateful
to Albert Ospina Duque, Yemay Toro Lépez, Alejandro
Bayer, Larri Alvarez Rodas, Diego Duque Montoya,
and Ricardo Elias Vega for sharing their observations.
Alexander Less and Ina Susana Falfin improved the
manuscript. To Jan MacGregor-Fors, Julian Avila
Campos, Michelle Garcia Arroyo, and two anonymous
reviewers for their commentaries. OHMG is supported
by the graduate grant 417094 provided by Consejo
Nacional de Ciencia y Tecnologia (CONACYT).

REFERENCES

Arbeldez-Cortés, E.; Marin-Gémez, O. H.; Duque-Montoya, D.;
Cardona-Camacho, P. J.; Renjifo, L. M. & Gémez, H. F. 2011.
Birds, Quindio Department, central Andes of Colombia. Check
List, 7: 227-247.

Aronson, M. E J.; La Sorte, E A.; Nilon, C. H.; Katti, M.;
Goddard, M. A.; Lepczyk, C. A.; Warren, P. S.; Williams, N. S.
G.; Cilliers, S.; Clarkson, B.; Dobbs, C.; Dolan, R.; Hedblom,
M.; Klotz, S.; Kooijmans, J. L.; Kuhn, I.; MacGregor-Fors,
I; McDonnell, M.; Mortberg, U.; Pysek, P; Siebert, S.;
Sushinsky, J.; Werner, P. & Winter, M. 2014. A global analysis
of the impacts of urbanization on bird and plant diversity reveals
key anthropogenic drivers. Proceedings of the Royal Society of
London B: Biological Sciences, 281: 20133330.

BirdLife International. 2016a. Species factsheet: Dacnis hartlaubi.
hetp://www.birdlife.org (accessed on 23 January 2016).

BirdLife International. 2016b. Species factsheet: Dendroica cerulea.
hetp://www.birdlife.org (access on 23 January 2016).

Botero, J. E. & Verhelst, J. C. 2001. Turquoise Dacnis, Dacnis
hartlaubi, a Colombian endemic in shade coffee plantations.
Cotinga, 15: 34-36.

Chace, J. E. & Walsh, J. J. 2006. Urban effects on native avifauna: a
review. Landscape and Urban Planning, 74: 46-69.

Colorado, G. J.; Hamel, P. B.; Botero, J. E. M. & Caycedo-Rosales,
P. 2014. Dendroica cerulea, p. 344-345. In: Renjifo, L. M.;
Goémez, M. E; Veldsquez-Tibatd, J.; Amaya-Villarreal, A. M.;
Kattan, G. H.; Amaya-Espinel, J. D. & Burbano-Girén, J. (eds.).
Libro rojo de aves de Colombia, v. I: bosques hiimedos de los Andes y
la costa Pacifica. Bogotd: Editorial Pontificia Universidad Javeriana
e Instituto Alexander von Humboldt.

Cortés-Herrera, O.; Acevedo, L. D. & Castellanos, A. 2014.
Dacnis hartlaubi, p. 311-312. In: Renjifo, L. M.; Gémez, M.
E; Veldsquez-Tibatd, J.; Amaya-Villarreal, A. M.; Kattan, G.
H.; Amaya-Espinel, J. D. & Burbano-Girén, J. (eds.). Libro rojo

Revista Brasileira de Ornitologia, 24(3), 2016



266 Use of urban areas by two emblematic and threatened birds in the central Andes of Colombia
Oscar Humberto Marin-Gémez, Javier Ignacio Garzén Zuluaga, Diana Milena Santa-Aristizabal, Jorge Herndn Lépez and Margarita M. Lépez-Garcia

de aves de Colombia, v. I: bosques hiimedos de los Andes y la costa
Pactfica. Bogotd: Editorial Pontificia Universidad Javeriana e
Instituto Alexander von Humboldt.

Delgado, C. A. & Correa, J. C. 2013. Estudios ornitolégicos urbanos
en Colombia: revisién de literatura. Ingenieria y Ciencia, 9: 215—
236.

DNP (Departamento Nacional de Planeacién). 2014a. Armenia.
Ficha municipal 63001. https://colaboracion.dnp.gov.co/CDT/
Desarrollo%20Territorial/Fichas%20Caracterizacion%20
Territorial/Quind%C3%ADo_Armenia%?20ficha.pdf (access on
25 January 2016)

DNP (Departamento Nacional de Planeacién). 2014b. Calarcd.
Ficha municipal 63130. https://colaboracion.dnp.gov.co/CDT/
Desarrollo%20Territorial/Fichas%20Caracterizacion%20
Territorial/Quind%C3%ADo_Calarc%C3%A1%20ficha.pdf
(access on 25 January 2016)

Hilty, S. L. & Brown, W. 1986. A freld guide to the birds of Colombia.
Princeton: Princeton University Press.

IDEAM (Instituto de Hidrologia, Meteorologia y Estudios
Ambientales de Colombia). 2014. Promedios climatoldgicos
1981-2010. heep://www.ideam.gov.co/web/tiempo-y-clima/
seguimiento (access on 26 January 2016).

Ives, C. D.; Lentini, P. E.; Threlfall, C. G.; Ikin, K.; Shanahan,
D. F; Garrard, G. E.; Bekessy, S. A.; Fuller, R. A.; Mumaw,
L.; Rayner, L.; Rowe, R.; Valentine, L. E. & Kendal, D. 2016.
Cities are hotspots for threatened species. Global Ecology and
Biogeography, 25: 117-126.

Komar, O. 2006. Ecology and conservation of birds in coffee
plantations: a critical review. Bird Conservation International, 16:
1-23.

Marin-Gémez, O. H. 2005. Avifauna del campus de la Universidad
del Quindio. Boletin SAO, 15: 42-60.

Marin-Gémez, O. H. 2007. Visitas de “aves insectivoras” al Guamo,
Inga edulis (Mimosoideae) en el departamento del Quindio,
Colombia. Boletin SAO, 17: 39-46.

Munves, J. 1975. Birds of a highland clearing in Cundinamarca,
Colombia. Auk, 92: 307-321.

Nieto, M.; Nieto, O. A.; Duque, O. L.; Mufioz, N. J.; Lépez, J. H. &
Jiménez, L. F. 2009. Corredor de conservacion urbano: disminucién
de la fragmentacion de ecosistemas de bosque en el Sistema Municipal
de Areas Naturales Protegidas del Municipio de Armenia. Armenia,
Quindjo.

Ortega—Alvarez, R. & MacGregor-Fors, I. 2011. Dusting-off the file:
a review of knowledge on urban ornithology in Latin America.
Landscape and Urban Planning, 101: 1-10.

Renjifo, L. M.; Gémez, M. E; Veldsquez-Tibatd, J.; Amaya-
Villarreal, A. M.; Kattan, G. H.; Amaya-Espinel, J. D. &
Burbano-Girén, J. 2014. Libro rojo de aves de Colombia, v. I:
bosques hiimedos de los Andes y la costa Pacifica. Bogotd: Editorial
Pontificia Universidad Javeriana e Instituto Alexander von
Humboldt.

Restall, R.; Rodner, C. & Lentino, M. 2007. Birds of northern South
America: an identification guide, v. 1. Species accounts. New Haven:
Yale University Press.

Sanchez-Clavijo, L. M.; Botero, J. E. & Espinosa, R. 2009. Assessing
the value of shade coffee for bird conservation in de Colombian
Andes at a local, regional, and national level. In: Proceedings of the
4" International Partners in Flight Conference: Tundra to Tropics,
148-157.

Strohbach, M. W.; Haase, D. & Kabisch, N. 2009. Birds and the
city: urban biodiversity, land use, and socioeconomics. Ecology

and Society, 14: 31.

Associate Editor: Alexander C. Lees.

Revista Brasileira de Ornitologia, 24(3), 2016



