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a b s t r a c t

The accelerated rate of urban growth has become of major environmental concern, especially in less
developed countries where urban development is expected to rise. Although urban ornithological studies
from Latin America have increased in the last decades, they have not been previously synthesized. In
this review we gathered all the available information regarding urban bird studies from the American
continent, excluding the US, Canada, and Alaska, summarized their results, compared them with previous
knowledge from other tropical and temperate zones, and discuss possible future urban ornithological
trends. We compiled a total of 84 papers published in different languages and journals from 1974 to
vian
ird
ity
eotropics
rbanization
rban ecology

2009. Several main urban ornithological patterns reported in the gathered set of publications agree with
those previously reported in studies performed in other tropical and temperate zones. However, others
differ greatly, and/or cannot be compared due to the lack of information from urban Latin America. We
believe that urban ornithology is a promising field in Latin America, as there is still an important amount
of missing knowledge that should be considered in order to strengthen generalized urban ornithological

and ecological basis. The latter could aid in the development of urban management, conservation, and
planning strategies that could result in the establishment of sustainable cities in Latin America.

© 2011 Elsevier B.V. All rights reserved.
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. Introduction

In the last few decades, the exponential growth of urban areas
as become of major environmental concern worldwide (Niemelä,
999; Grimm et al., 2000; McKinney, 2002). Fast-growing human
opulations have derived in the uncontrolled expansion of urban
reas and the creation of new human settlements, representing a
hreat for biodiversity and often reducing human welfare (Folke
t al., 1997; Alberti, 2005). Urban development is expected to
ncrease dramatically in less developed regions of the world (e.g.,
sia, Africa, Latin America) over the following decades. In par-

icular, emergent urban-related conflicts of extreme poverty and
bandonment of agricultural activities have been forecast for Latin
merica, where since the 1980s, >60% of the human population

ives within urban systems (Montgomery, 2008; United Nations,
008). As tropical areas shelter the highest levels of biodiversity

n contrast with low-quality urban life, the urbanization tendency
n developing tropical countries should receive special attention
Fisher and Christopher, 2007; Sodhi, 2008). Thus, urban ecological
tudies have gained importance, not only in advancing our under-
tanding of the ecological processes associated with urban systems,
ut as means to provide urban management and planning recom-
endations that could mitigate the detrimental effects of urban

evelopment (Alberti et al., 2003; Turner, 2003; Evans et al., 2009).
Urban studies have paid special attention to effects on animals

McKinney, 2008), and bird communities in particular have been
xtensively studied in cities because they: (1) are the only group
f vertebrates with complex communities along urban systems
Blair, 1999), (2) can be found throughout cities (Turner, 2003;
rooks et al., 2004; Simon et al., 2007), (3) respond to human
ediated disturbances (Fisher and Peterson, 1977), (4) are gen-

rally conspicuous and easy to survey (Ralph et al., 1996), and
5) respond to different levels of urban development (Blair, 1999;
rtega-Álvarez and MacGregor-Fors, 2009). Although intermedi-
te levels of urbanization can often lead to high species richness
ithin cities (Blair, 1996; Lepczyk et al., 2008), urban bird studies
ave mainly demonstrated detrimental effects of urban devel-
pment on bird community species richness, structure, and/or
omposition (Emlen, 1974; Beissinger and Osborne, 1982; Clergeau
t al., 1998; McKinney, 2002; Melles et al., 2003; Ortega-Álvarez
nd MacGregor-Fors, 2009, among others). In general, few avian
pecies are actually benefited by urban development and its asso-
iated resources and conditions (Shochat, 2004; Robb et al., 2008),
hich can result in the biotic homogenization of urban avifaunas

Lockwood et al., 2000; Blair, 2001; Clergeau et al., 2006; McKinney,
006; Devictor et al., 2007; Sorace and Gustin, 2008).

Although urban ornithology is a fast-growing discipline,
esearch has been heavily biased to birds of temperate, upland
orests from the US, Canada, and Europe (referred as temperate
ones hereafter) (Marzluff et al., 2001; Chace and Walsh, 2006).
rban bird studies from Latin America, starting in the 1970s with

onaroff’s (1974) pioneer publication, have been published con-
tantly over the past decades. However, there is still a sense
f lacking knowledge of urban avian ecology in Latin America
MacGregor-Fors, 2008; Perepelizin and Faggi, 2009; Villegas and
aritano-Zavala, 2010). In this review, we compiled all the infor-
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

mation available on urban bird studies in the American continent,
excluding the US, Canada, and Alaska. Although the term “Latin
American” does not officially include all countries in the Americas,
we use the term Latin America in this review to include Mexico, all
Caribbean countries, and Central and South American countries. We
analyzed the existence of ecological patterns among the compiled
studies, and compared them with previous knowledge from other
tropical areas and the vast set of publications from temperate zones.
Finally, we describe the current state of urban ecology knowledge
from Latin American countries and pinpoint their major contribu-
tions, which could be considered to complement some global urban
ecology patterns.

2. Materials and methods

We performed an intensive search of published urban ornitho-
logical studies carried out in Latin American human settlements.
In order to gather the largest number of papers, regardless of the
language of publication or journal indexing, we searched for all pos-
sible published papers in different academic databases (e.g., Web
of Science, Current Contents Connect, Biological Abstracts, Zoolog-
ical Record, Google Scholar). We searched for publications using
“urban” and “bird” as keywords combined with the names of the
countries and dependencies from Latin America (i.e., “urban” AND
“bird” AND “Colombia”). In total, we sought for urban ornithology
papers from 47 countries: Argentina, Belize, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Guiana,
French Guiana, Honduras, Mexico, Nicaragua, Panama, Paraguay,
Peru, Suriname, Uruguay, Venezuela, Anguilla, Antigua and Bar-
buda, Aruba, Bahamas, Barbados, Bermuda, British Virgin Islands,
Cayman Islands, Cuba, Dominica, Dominican Republic, Grenada,
Guadeloupe, Haiti, Jamaica, Martinique, Montserrat, Netherlands
Antilles, Puerto Rico, Saint Barthélemy, Saint Kitts and Nevis, Saint
Lucia, Saint Martin, Saint Vincent and the Grenadines, Trinidad and
Tobago, and Turks and Caicos Islands. The acquired sets of papers
were classified by country, year published, general topic, and lan-
guage.

3. Results

Our search allowed us to gather 84 urban ornithology papers,
starting with Fonaroff’s (1974) study of urban birds from Port-
of-Spain, Trinidad and Tobago. These comprise ∼5% of the more
than 1500 papers on urban ornithology published worldwide since
Pitelka’s (1942) study. In this sense, urban ornithology research in
Latin America has a ∼30 year-lag in relation to research developed
in temperate zones. Although urban ornithology has considerably
increased in the last three decades worldwide, this topic started
receiving special attention in Latin America only recently.

The gathered publications were developed in 12 of the 47 Latin
American countries. Among countries, the number of studies varied

widely, with Brazil, Argentina, and Mexico leading the publication
rate (79% of the total gathered publications; Fig. 1). Despite the
fact that urban bird research in Latin America began in the 1970s,
only 14% of the papers were carried out during the 20th century.
Three main topics were identified from the set of publications: (1)
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ig. 1. Number of published studies on urban ornithology in Latin America by coun-
ry and main subject area.

cological patterns (63%), (2) lists of bird species at specific loca-
ions (32%), and (3) biological conservation (5%). Of the 84 urban
rnithology papers, 60% were written in local languages (i.e., Span-
sh, Portuguese), and 40% in English.

.1. Species lists

Species lists comprised 32% of the gathered Latin American
rban bird studies, and were mainly carried out in Brazil, Mexico,
rgentina, Colombia, and Peru. In general, species lists have been
sed to describe the composition of bird communities in specific
rban and rural areas (Naranjo and Estela, 1999; Fontana, 2005;
orga et al., 2007; Tampson and Petry, 2008), and within par-
icular urban land-uses, such as: (1) residential areas (Argel de
liveira, 1995; Soares, 2004), (2) urban parks (de Lima and Aleixo,
000; Scherer et al., 2005; Gómez, 2006; Valadão et al., 2006),
3) urban gardens (de Lima and Aleixo, 2000), and (4) Univer-
ity campuses (Montaldo and Claver, 1996; Maceda and Kin, 2001;
upul-Magaña, 2003; MacGregor-Fors, 2005; Marín-Gómez, 2005;
uñoz et al., 2007; Takano-Goshima and Castro-Izaguirre, 2007;

amírez-Albores, 2008). Moreover, a vast array of natural habitats
mbedded within Latin American urban areas have been assessed:
1) beaches (Vinhola da Silva, 2003; Acosta-Ramos and Batista-
audt, 2005; Faggi et al., 2010), (2) lakes (Silva and Blamires,
007), (3) secondary vegetation patches (Rivera-Gutierrez, 2006;
inhola da Silva, 2006), and (4) remnants of primary urban forests

Monnerat-Nogueira et al., 2005).
Species lists report up to 160 species comprising urban bird

ommunities (i.e., Porto Alegre, Brazil; Fontana, 2005). The main
axonomic bird families reported in these studies are Emberizidae
nd Tyrannidae (Acosta-Ramos and Batista-Daudt, 2005; Torga
t al., 2007), followed by Fringillidae, Thraupidae, and Parulli-
ae (Marín-Gómez, 2005; Rivera-Gutierrez, 2006), and in some
ases Columbidae and Psittacidae (Takano-Goshima and Castro-
zaguirre, 2007). Additionally, it is important to denote that exotic
pecies, incorporated through human-related introductions and/or
age-bird escapes, play an important role in the composition of
rban bird communities within Latin American urban systems

Montaldo and López, 1992; MacGregor-Fors, 2004; Fontana, 2005;
aldés-Peña and Gozalez-Rojas, 2006).

Trophic groups and nesting guilds were assessed in some of the
eviewed species lists, with omnivore, granivore, and insectivore
pecies predominating (Argel de Oliveira, 1995; MacGregor-Fors,
e and Urban Planning 101 (2011) 1–10 3

2005; Scherer et al., 2005; Valadão et al., 2006; Vinhola da Silva,
2006; Muñoz et al., 2007; Silva and Blamires, 2007; Torga et al.,
2007; Tampson and Petry, 2008), while piscivore and scavenger
species were generally underrepresented (Scherer et al., 2005).
Among the identified nesting guilds, tree and shrub nesting species
seemed to be prevalent among Latin American settlements (Argel
de Oliveira, 1995; Maragliano et al., 2009).

3.2. Ecological studies

Although not rigorously represented in previous reviews, the
ecological effects of urbanization on Latin American urban birds
have been widely addressed, receiving greater attention in Brazil,
Argentina, and Mexico, with a lesser representation of published
papers in Puerto Rico, Venezuela, Costa Rica, Trinidad and Tobago,
Panama, Chile, and the French Guiana (Fig. 1). In general, urban
ornithological studies in Latin America have focused on: (1) urban
gradients (Reynaud and Thioulouse, 2000; Leveau and Leveau,
2004, 2005; Juri and Chani, 2005; Faggi et al., 2006; Faggi and
Perepelizin, 2006; Bellocq et al., 2008; Petry and Scherer, 2008;
Garaffa et al., 2009; López-Flores et al., 2009; Ortega-Álvarez and
MacGregor-Fors, 2009), (2) community comparisons among dif-
ferent urban habitats (Petit et al., 1999; Borges and Guilherme,
2000; Caula et al., 2003; Lucero et al., 2005; Manhães and Loures-
Ribeiro, 2005; Faggi and Perepelizin, 2006; Galina and Gimenes,
2006; Lopes and dos Anjos, 2006; Eduardo et al., 2007; Acevedo
and Aide, 2008; Cardozo et al., 2008; MacGregor-Fors et al., 2009a;
Ortega-Álvarez and MacGregor-Fors, 2009), (3) bird responses to
urban habitat attributes (Leveau and Leveau, 2004, 2006; Faggi and
Perepelizin, 2006; MacGregor-Fors, 2008; MacGregor-Fors et al.,
2009a; Ortega-Álvarez and MacGregor-Fors, 2009; Suarez-Rubio
and Thomlinson, 2009), (4) use of resources by birds within urban
systems (Marcondes-Machado et al., 1994; Alves and Pereira, 1998;
de Vasconcelos, 1998; Vitali-Veiga and Machado, 2000; Cáceres
and Moura, 2003; Baza-Mendonça and dos Anjos, 2006; Valdés-
Peña and Gozalez-Rojas, 2006; Zulma et al., 2006; Arizmendi
et al., 2007, 2008; Guix, 2007; Sazima and Sazima, 2007; Leveau,
2008; San Martín-Órdenes, 2009), (5) specific threats imposed by
urbanization to birds (Fonaroff, 1974; Stiles, 1990; Villanueva-
Villanueva and da Silva, 1995; Escofet and Espejel, 1999; Borges
and Guilherme, 2000; Serrano do Nascimento et al., 2005; Eduardo
et al., 2007; Rodríguez-Estrella, 2007; López-Flores et al., 2009),
and (6) urban bird ethology (Levin et al., 2000; Pinheiro, 2003;
Echeverría et al., 2006; Echeverría and Vassallo, 2008). As a result,
different urban management and planning activities have been
proposed to reduce the negative effects that urban development
can have on urban-dwelling birds in Latin America (Reynaud and
Thioulouse, 2000; Caula et al., 2003; MacGregor-Fors, 2008; López-
Flores et al., 2009; MacGregor-Fors et al., 2009a; Ortega-Álvarez
and MacGregor-Fors, 2009; Suarez-Rubio and Thomlinson, 2009).

3.2.1. Urban gradients
Bird community responses to different levels of urban develop-

ment have been widely explored in Latin American settlements. As
a general pattern, bird species richness declines as urban devel-
opment increases, while maximum bird abundances peak with
greater extent of urbanization (Leveau and Leveau, 2004, 2005;
Faggi et al., 2006; Petry and Scherer, 2008; Garaffa et al., 2009;
Ortega-Álvarez and MacGregor-Fors, 2009). Garaffa et al. (2009)
showed that this pattern responds to the size of human settle-
ments. However, Faggi and Perepelizin (2006) recorded highest

bird species richness at both extremes of an urbanization gradient
in Argentina, which responded to the quality and heterogene-
ity of the surrounding habitats (e.g., water availability, influence
of riverine corridors, heterogeneity of urban parks). Furthermore,
highly developed urban areas lead to: (1) taxonomic and func-
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ional homogenization of urban bird communities (Ortega-Álvarez
nd MacGregor-Fors, 2009), (2) dominated communities (Reynaud
nd Thioulouse, 2000; Petry and Scherer, 2008; Ortega-Álvarez
nd MacGregor-Fors, 2009), (3) the reduction of ground-dwelling
pecies (Leveau and Leveau, 2004, 2005), (4) increases of high
ree-stratum-dwelling species (Juri and Chani, 2005; MacGregor-
ors, 2008), and (5) rises in exotic species population numbers
Leveau and Leveau, 2004; Juri and Chani, 2005; Ortega-Álvarez
nd MacGregor-Fors, 2009).

.2.2. Comparisons among urban habitats
Different results have emerged from the comparison of bird

ommunities among Latin American urban habitats. Although
atural habitats surrounding cities tend to comprise richer
ird communities (Borges and Guilherme, 2000; Eduardo et al.,
007), the incorporation of green areas within the urban matrix
ffers suitable habitat for an important number of bird species
MacGregor-Fors et al., 2009a; Ortega-Álvarez and MacGregor-
ors, 2009). Specifically, urban parks and natural vegetation
emnants within cities have an enormous ecological value for urban
ystems, as they represent the urban land-uses with highest bird
iversity (Faggi and Perepelizin, 2006; Galina and Gimenes, 2006;
opes and dos Anjos, 2006; Acevedo and Aide, 2008; Cardozo
t al., 2008; Ortega-Álvarez and MacGregor-Fors, 2009). However,
heir size, habitat heterogeneity, and vegetation characteristics
e.g., number of vegetation strata, tree cover, maximum tree
eight) often determine the structure and composition of bird com-
unities (Caula et al., 2003; Lucero et al., 2005; Manhães and

oures-Ribeiro, 2005; Galina and Gimenes, 2006; MacGregor-Fors,
008).

.2.3. Responses to urban attributes
Particular landscape and site-specific urban attributes within

atin American cities have been proven to directly affect bird com-
unities (Leveau and Leveau, 2006; MacGregor-Fors et al., 2009a).

andscape attributes such as proximity to roads and water bodies,
atch size, and level of development of the urban matrix, have been
elated to bird species richness, which may differ between native
nd exotic species (Faggi and Perepelizin, 2006; Suarez-Rubio and
homlinson, 2009). Several site-specific attributes have also been
dentified as crucial in shaping bird diversity within urban Latin
merica: (1) vegetation characteristics (Leveau and Leveau, 2004;
aggi and Perepelizin, 2006; MacGregor-Fors, 2008; Ortega-Álvarez
nd MacGregor-Fors, 2009); (2) human activities (Ortega-Álvarez
nd MacGregor-Fors, 2009); and (3) urban infrastructure (Leveau
nd Leveau, 2004).

.2.4. Use of resources
Urban bird ecologists have shown particular interest in identi-

ying the resources used by birds within Latin American cities. In
articular, the vegetation component has been identified as crucial
or multiple species within urban settings (MacGregor-Fors et al.,
009a). In this way, urban trees offer perching, preening, forag-

ng, and nesting sites for both native and exotic bird species (de
asconcelos, 1998; Valdés-Peña and Gozalez-Rojas, 2006; Sazima
nd Sazima, 2007; San Martín-Órdenes, 2009). Shrubs also rep-
esent important hiding and feeding sites for many bird species
Vitali-Veiga and Machado, 2000). Additionally, Latin American
ities harbor diverse energy-rich plant species, both native and
xotic, which often attract numerous nectarivore, frugivore, and

mnivore bird species (Cáceres and Moura, 2003; Baza-Mendonça
nd dos Anjos, 2006; Guix, 2007; Leveau, 2008). Finally, the array
f resources and conditions directly provided by people (e.g.,
est boxes, feeders) play an important role in determining the
bundance of several bird species (Marcondes-Machado et al.,
e and Urban Planning 101 (2011) 1–10

1994; Arizmendi et al., 2007). For example, nest-boxes afford
protection against anthropogenic disturbance and high predation
rates (López-Flores et al., 2009), facilitating the establishment of
cavity-nesting species in urbanized areas (Marcondes-Machado
et al., 1994). Also, hummingbirds benefit from nectar feeders
within neotropical cities despite their negative effects on native
hummingbird-pollinated plants (Arizmendi et al., 2007, 2008).

3.2.5. Specific threats imposed by urbanization
Urban sprawling in Latin America has caused the modification

of original avifaunas (Fonaroff, 1974; Stiles, 1990; Villanueva-
Villanueva and da Silva, 1995). As Latin American cities develop,
land-uses change and habitat fragmentation increases, severely
threatening native bird species (Borges and Guilherme, 2000;
Serrano do Nascimento et al., 2005; Eduardo et al., 2007; Rodríguez-
Estrella, 2007; Ortega-Álvarez and MacGregor-Fors, 2009). In
particular, urban development has been associated with high nest
predation rates (López-Flores et al., 2009), and decreases in avian
reproductive and foraging activities (Escofet and Espejel, 1999).
Nevertheless, results of a recent study show that bird responses to
urbanization are species-dependent (Rodríguez-Estrella, 2007). In
this way, the novel habitats generated by urbanization can detri-
mentally affect or benefit species under particular circumstances
(MacGregor-Fors et al., 2008). To this extent, species associated
with open habitats have higher capability of dwelling in highly
developed urban environments than forest species (Fonaroff, 1974;
Stiles, 1990). In addition, exotic, generalist, granivore, insectivore,
and large-sized bird species tend to be favored by urbanization in
Latin America (Villanueva-Villanueva and da Silva, 1995; Leveau
and Leveau, 2006; Eduardo et al., 2007; González-Oreja et al., 2007;
MacGregor-Fors, 2008).

3.2.6. Ethology
Few studies have focused on bird ethology within Latin Amer-

ican cities, but those that do have presented interesting results.
Levin et al. (2000) observed that bird species arrive to feeding
sites in a non-random order, in such a way that dominant species
drop in at second place, probably to reduce the potential preda-
tion risk imposed by urban predators. Leveau (2008) also recorded
that House Sparrows (Passer domesticus) alter their visiting rate
to nectar-rich plants in relation to changes in human activity pat-
terns and to the distribution of plants. Echeverría et al. (2006) and
Echeverría and Vassallo (2008) found that the presence of alien
objects near feeding stations reduced feeding visitation rates to an
otherwise attractive food source. Finally, Pinheiro (2003) evaluated
the discriminatory behavior of birds to mimetic and non-mimetic
butterflies among natural and urban habitats, concluding that dis-
criminatory behavior is determined by the habitat in which birds
live. Hence, these studies show that urbanization causes impor-
tant selective pressures to urban-dwelling bird species, which often
result in the alteration of their behavior (Spescha et al., 2004).

3.2.7. Urban management and planning activities
Different urban management and planning activities have been

proposed in Latin American studies. For instance, bird monitor-
ing programs have been recommended to evaluate habitat quality
of urban systems, using either community-based or species-based
approaches (Reynaud and Thioulouse, 2000; MacGregor-Fors et al.,
2009a; Ortega-Álvarez and MacGregor-Fors, 2009; Suarez-Rubio
and Thomlinson, 2009). Specific activities have also been sug-
gested to maintain and/or increase the ecological quality within

cities, and thus enhance urban native bird diversity by: (1)
preserving natural habitat remnants within cities (Caula et al.,
2003), (2) promoting forest patches within urban systems (Suarez-
Rubio and Thomlinson, 2009), (3) regulating land-use changes,
(4) increasing urban vegetation quality and quantity, (5) generat-
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ng urban green networks, and (6) developing citizen educational
rograms in urban systems (reviewed in MacGregor-Fors et al.,
009a).

.3. Conservation

Among the reviewed publications, only four papers from Mexico
n = 1), Colombia (n = 1), and Chile (n = 2), focused on biological
onservation perspectives. In Mexico, Mellink and Riojas-López
2009) analyzed how urban associated processes (i.e., waste plumb-
ng) affect waterbird species that dwell in urban related water
odies. In Colombia, Vásquez-Muñoz and Castaño-Villa (2008)

dentified urban parks as important for birds, reducing bird species
oss caused by urbanization. They also propose domestic species

anagement and restoration activities within urban parks to
ncrease habitat suitability for birds within urban green areas. In
hile, Arango et al. (2007) evaluated citizens’ preferences for bird
pecies in order to identify charismatic species useful to promote
he conservation of forests threatened by urban sprawl. Beyond
ts ecological and socioeconomic value, the Magellanic Wood-
ecker (Campephilus magellanicus) was underlined as a charismatic
pecies, as it is well known, highly aesthetic, and culturally impor-
ant for the local community. Finally, Pauchard et al. (2006)
inpointed the effect that urbanization has on biodiversity in Con-
epción (Chile), stating that the sprawling of the city has affected
irds due to the reduction of habitat complexity of native wetland
lant communities.

. Discussions and conclusions

Urban ornithology in Latin America is a growing discipline. How-
ver, it remains poorly studied when compared to the vast array of
nowledge generated in temperate zones. As Latin American urban
reas have particular biological, physical, and cultural characteris-
ics, the description and evaluation of their urban ornithological
rends could result in the consolidation of generalized urban
rnithological patterns. In fact, many of the ecological patterns
ecorded in Latin American settlements agree with those found
n other tropical and temperate zones. In this section, we first
ocus on the similarities and differences between the set of publica-
ions from Latin America and those carried out in temperate zones
Marzluff et al., 2001; Chace and Walsh, 2006; Evans et al., 2009, and
eferences therein), and other tropical regions (i.e., Australia, Asia,
frica). We also compare urban management and planning activ-

ties proposed in Latin American studies and those derived from
tudies performed in other regions of the world. Finally, we high-
ight topics that are still lacking in the current Latin American urban
rnithology literature.

.1. Species lists

In contrast to the array of urban ornithological studies per-
ormed in temperate zones, species lists are abundant in the Latin
merican urban ornithology literature. This seems to be related to

he lack of knowledge on the accurate distribution of bird species,
ncluding those that dwell within urban settlements. Thus, the
escription of local urban avifaunas represents the first step in gen-
rating an ornithological database from which to properly address
pecific ecological questions.

One of the most remarkable differences between Latin American
nd temperate urban areas is the number of species that comprise

rban bird communities, with Latin American cities usually having
icher avian communities. This is not surprising, as Latin America
s the region with the highest number of bird species worldwide
Fisher and Peterson, 1977). The taxonomic composition of bird
ommunities also varied greatly among regions, with Tyrannidae,
e and Urban Planning 101 (2011) 1–10 5

Thraupidae, and Psittacidae (characteristic of the tropical areas)
well represented in many Latin American cities (Rivera-Gutierrez,
2006; Muñoz et al., 2007; Takano-Goshima and Castro-Izaguirre,
2007), while they are rare and/or exotic in temperate urban areas
(Bull, 1971; VanBael and Pruett-Jones, 1996; Sol et al., 1997; Burger
and Gochfeld, 2009). Interestingly, corvids have been reported as
highly successful urban-dwelling birds in temperate zones and
other tropical regions of the world (Chace and Walsh, 2006; Lim
and Sodhi, 2009), but are uncommon within the reviewed Latin
America urbanized areas.

Trophic guild responses to urban development are fairly similar
in Latin American and temperate zones, but markedly different in
relation to those from other tropical regions. In general, granivore,
omnivore, and insectivore species are benefited by urbanization
in Latin America and temperate zones (Emlen, 1974; Argel de
Oliveira, 1995; MacGregor-Fors, 2005, 2008; Scherer et al., 2005;
Chace and Walsh, 2006; Silva and Blamires, 2007; Evans et al.,
2009; Maragliano et al., 2009). Although granivore and omnivore
species are also benefited by urbanization in other tropical areas,
insectivores are not (i.e., Singapore; Lim and Sodhi, 2004). Another
difference among Latin American cities and other tropical urban
areas relies in the dominance of nectarivore species. In Latin Amer-
ica, hummingbirds and other facultative nectarivores (e.g., icterids,
warblers) represent an abundant, yet not dominant, component
of urban bird communities (Baza-Mendonça and dos Anjos, 2006;
Torga et al., 2007; Arizmendi et al., 2008). However, recent studies
have determined the dominant role of nectarivores in Australian
urban bird communities (French et al., 2005; Young et al., 2007).

4.2. Ecological studies

4.2.1. Urban gradients
The general effect of urbanization on bird communities is con-

sistent among temperate zones, Latin America, and other tropical
regions, with native species richness declining and total bird abun-
dance increasing with urban development (Emlen, 1974; Leveau
and Leveau, 2004; Shochat, 2004; Chace and Walsh, 2006; Petry
and Scherer, 2008; Ortega-Álvarez and MacGregor-Fors, 2009; van
Rensburg et al., 2009). Remarkably, the intermediate disturbance
pattern in urban areas, showing highest bird species richness in
moderate levels of urbanization, has only been recorded in tem-
perate zones (McDonnell et al., 1993; Blair, 1996; Lepczyk et al.,
2008; Evans et al., 2009).

Similar to that recorded in temperate zones, urbanization leads
to the taxonomic homogenization of birds communities within
Latin American and other tropical cities (Lockwood et al., 2000;
Ortega-Álvarez and MacGregor-Fors, 2009; van Rensburg et al.,
2009). However, the functional homogenization of bird commu-
nities is not prevalent among all Latin American urban systems,
as Scherer et al. (2005) noted that urbanization and natural habitat
fragmentation did not alter the trophic structure of urban park bird
communities in Porto Alegre (Brazil).

Another generalized pattern among tropical and temperate
areas from around the world, including Latin America, reveals that
increases in total bird abundances at highest levels of urban devel-
opment tend to be an artifact of urban exploiter species, often
exotic. In fact, Ortega-Álvarez and MacGregor-Fors (2009) report
that the abundance of dominant urban-exploiter species can bias
analyses when considering total bird abundance. Nevertheless,
bird species that dominate communities vary between geographic
regions, as House Sparrows and Rock Pigeons (Columba livia) usu-

ally dominate temperate, Latin American, and other Asiatic urban
bird communities (Lim and Sodhi, 2004; Juri and Chani, 2005;
Ortega-Álvarez and MacGregor-Fors, 2009), while other species
(e.g., Common Mynas—Acridotheres tristis) are dominant in other
specific areas (van Rensburg et al., 2009).
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.2.2. Comparisons among urban habitats
Green areas have been identified as crucial for native urban-

welling species in temperate zones, Latin America, and other
ropical regions, however their role depends on their characteris-
ics (Faggi and Ignatieva, 2009). Latin American urban parks often
epresent fairly similar habitat structure in relation to that of
atural habitats, leading to species-rich urban-dwelling bird com-
unities (Scherer et al., 2005). Within tropical regions, natural

abitat remnants within University campuses have been identified
s crucial for maintaining species-rich bird communities (Lopes and
os Anjos, 2006), including both endemic and endangered species
Vallejo et al., 2009).

.2.3. Responses to urban attributes
Within Latin America, both landscape and site-specific urban

ttributes have been identified as important in determining bird
pecies richness (Leveau and Leveau, 2004; Faggi and Perepelizin,
006; Suarez-Rubio and Thomlinson, 2009). However, in temperate
ones and other tropical regions (i.e., Australia), the relative magni-
ude of the effects that landscape attributes have on bird diversity
s negligible compared to that of site-specific attributes (Clergeau
t al., 2001; Daniels and Kirkpatrick, 2006; Young et al., 2007; Evans
t al., 2009). According to site-specific urban attributes, native,
ature, and structurally diverse vegetation, less built-cover, and

ow abundance of exotic species, have been positively associated
ith native bird species richness and abundance within all regions

Munyenyembe et al., 1989; Lim and Sodhi, 2004; Chace and Walsh,
006; Husté et al., 2006; Parsons et al., 2006; Murgui, 2007; Evans
t al., 2009; Kath et al., 2009; Ortega-Álvarez and MacGregor-Fors,
009). Nevertheless, different site-specific attributes are important
or bird diversity among regions of the world with reduced non-
onsumptive human activities being positively correlated with bird
pecies richness in temperate and Latin American cities (Chace and

alsh, 2006; Ortega-Álvarez and MacGregor-Fors, 2009), while
ow abundance of aggressive competitors has been identified as
rucial for maintaining high native bird diversity in tropical regions
ther than Latin American (i.e., Australia; Parsons et al., 2006; Kath
t al., 2009).

.2.4. Use of resources
Comparisons among bio-regions regarding the use of resources

y birds in urban areas are difficult to establish due to the dif-
erent foci used to assess resources. In Latin America, particular
ttention has been paid to the evaluation of the role that urban veg-
tation has on urban-dwelling bird species, mainly as food sources
Vitali-Veiga and Machado, 2000; Cáceres and Moura, 2003; Baza-

endonça and dos Anjos, 2006; Guix, 2007; Leveau, 2008; San
artín-Órdenes, 2009). In temperate zones, the use of resources

y birds has been thoroughly addressed by ecologists, especially
egarding the effects that direct and indirect food provisioning by
umans have on the demographic parameters of some bird popu-

ations (Marzluff et al., 2001; Chace and Walsh, 2006; Robb et al.,
008; Evans et al., 2009). Studies performed in tropical regions
ther than Latin America have focused on the importance of bird
ctivities for the input of nutrients in urban forests (Fujita and
oike, 2009), habitat preferences and home ranges of corvids (Lim
nd Sodhi, 2009), food resources used by birds in gardens and street
rees (French et al., 2005; Daniels and Kirkpatrick, 2006; Young
t al., 2007), and relationships between human-related food sup-

lies and the mass and body condition of urban-dwelling gulls
Auman et al., 2008). Despite the fact that these studies assess the
se of resources from different perspectives, the general conclusion
oints to urban vegetation components as crucial feeding, roosting,
erching, and nesting resources.
e and Urban Planning 101 (2011) 1–10

4.2.5. Specific threats imposed by urbanization
There is a generalized pattern in the urban attributes that

negatively impact birds, with buildings, power-lines, human activ-
ities, traffic, and aggressive ecological competitors being the major
threats for urban birds within temperate, Latin American, and
other tropical cities (Cupul-Magaña, 2003; Leveau and Leveau,
2004; Chace and Walsh, 2006; Parsons et al., 2006; Young et al.,
2007; Kath et al., 2009; Ortega-Álvarez and MacGregor-Fors, 2009).
However, the relative magnitude of the effects that these vari-
ables can have on bird communities differs greatly among species
and communities. For example, a recent study carried out in
Mexico City shows that the effects of different urban habitat
traits and hazards are species-dependent, with urban-exploiter
species benefiting from urban structures and human activities, and
less urban-tolerant species being positively related to vegetation
components and negatively related to the number of potential
predators (Ortega-Álvarez and MacGregor-Fors, 2010). Regarding
aggressive ecological competitors, it is important to consider the
existence of local differences in the composition of urban avifaunas
among regions of the world, as their identity varies among urban
systems (e.g., House Sparrow and Bronzed Cowbird [Molothrus
aeneus] within temperate zones and Latin America [Gowaty, 1984;
MacGregor-Fors et al., 2010]; Common myna, Pied Currawong
[Strepera graculina] and Noisy Miner [Manorina melanocephala] in
Australia [Major et al., 1996; Parsons et al., 2006; Kath et al., 2009];
and House Crow [Corvus splendens] in Asia [Brooks et al., 2003]).

Bird species favored by urbanization differ among regions,
depending on the set of species present in nearby habitats
(Croci et al., 2008), and their potential as non-exotic invaders
(MacGregor-Fors et al., 2009b). Although omnivorous birds are
usually successful in highly developed urban areas within temper-
ate and Latin America cities (MacGregor-Fors, 2005; Scherer et al.,
2005; Chace and Walsh, 2006; Vinhola da Silva, 2006; Muñoz et al.,
2007; Torga et al., 2007; Tampson and Petry, 2008), they are not
in other tropical regions (i.e., Singapore; Lim and Sodhi, 2004). Bird
species associated with open habitats often find suitable conditions
among urban environments in Latin America (Fonaroff, 1974; Stiles,
1990), however they tend to disappear within other tropical urban
systems (i.e., South Africa; van Rensburg et al., 2009), and occur in
early stages of urban development within temperate zones (Evans
et al., 2009). Corvids are not successful urban-dwellers within Latin
American cities, but represent important urban-exploiter species in
temperate zones and other tropical regions (Marzluff et al., 2001;
Soh et al., 2002; Lim and Sodhi, 2004).

4.2.6. Ethology
Bird behavior within urban systems has not received special

attention in any particular region of the world. In Latin Amer-
ica, studies have concentrated on bird feeding behavior (Levin
et al., 2000; Pinheiro, 2003; Echeverría et al., 2006; Echeverría and
Vassallo, 2008). In contrast, studies performed in temperate zones
and Australia focus on the behavioral responses of birds to human
disturbance and urbanization (Fernández-Juricic et al., 2001; Chace
and Walsh, 2006), and compare predator activities between edge
and interior urban woodlands (Anderson and Burgin, 2008). How-
ever, a broad conclusion can be drawn from the results of these
studies: bird behavior is heavily affected by urban development,
particularly as a result of predation risk, human activities, and
urban features.

4.2.7. Urban management and planning activities

A vast array of urban management and planning activities have

been proposed based on the results of ecological studies carried
out in urban areas around the world. Of these, regulating land-use
change, generating urban green networks, and developing citizen
environmental educational programs have been pinpointed as cru-
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ial (Marzluff and Ewing, 2001; Tan, 2006; Mason et al., 2007;
acGregor-Fors et al., 2009a). On the one hand, generalized rec-

mmendations have arisen from studies performed in temperate
nd tropical regions, including the establishment of bird monitor-
ng programs as “ecological thermostats”, increasing the structural
omplexity of the urban vegetation component, and the preser-
ation of natural vegetation remnants within cities as urban bird
efuges (Caula et al., 2003; Lim and Sodhi, 2004; Evans et al., 2009;
acGregor-Fors et al., 2009a; Ortega-Álvarez and MacGregor-Fors,

009; van Rensburg et al., 2009). On the other hand, specific urban
lanning and management activities differ among regions. Thus,
lthough a vast array of urban management and planning activi-
ies have been proposed based on ornithological studies performed
n the temperate zones, Australia, and several Asian countries,
pplying them in Latin America could be misleading due to the dif-
erences in the ecological bird community patterns found in Latin
merica and the rest of the world. Hence, more research is required

n order to accomplish specific ecological and cultural needs of
he different Latin American cities. It is particularly important to
enerate social, scientific, and governmental processes that con-
olidate the existent knowledge with actions encouraged to reduce
he effect of urbanization on biodiversity and to enhance human
elfare (Nilon et al., 2003; Ávila, 2006).

.3. Conservation

Few studies have focused their conclusions towards the conser-
ation of birds within urban systems. Studies carried out in Latin
merica have noted the indirect impact of urbanization on birds

Pauchard et al., 2006; Mellink and Riojas-López, 2009), highlighted
he importance of urban park characteristics as determinant for
rban-dwelling bird communities (Vásquez-Muñoz and Castaño-
illa, 2008), and have incorporated human preferences as a strategy

o manage woodland conservation threatened by urban sprawl
Arango et al., 2007). These conservation concerns are somewhat
ifferent to those underlined in studies performed in temperate
rban areas, which pinpoint the importance of identifying vul-
erable species to urbanization (Evans et al., 2009), using bird
onitoring as a tool for conservation (Turner, 2003), assessing

estoration recommendations for bird conservation within urban
ystems (Marzluff and Ewing, 2001), and considering gardens as
ird reservoirs (Daniels and Kirkpatrick, 2006; Fuller et al., 2008;
vans et al., 2009; Kath et al., 2009).

.4. Lack of urban studies in Latin America

As recorded in this review, species lists comprise an important
roportion of the total urban ornithology studies performed in Latin
merica. Although these kind of studies establish an important nat-
ral history base-line on urban-dwelling bird communities, taking
he next step to consolidate the ecological fundamentals of urban
rnithology in Latin America is crucial. Studies from a wider selec-
ion of Latin American countries would greatly contribute to the
nderstanding of ecological patterns in urban ornithology. Thus,
e believe that urban ornithological research is a promising field

n Latin America.
Despite the increased rate of publications during the last

ecades, there is still a dearth of knowledge on Latin American
rban ornithology and ecology, which is required to accurately
evelop urban planning, management, and conservation strate-
ies. When comparing Latin American studies with those from

he rest of the world, we identified several topics that deserve
urther exploration by Latin American ecologists, including demo-
raphic patterns, physiological responses, behavioral ecology,
xotic–native species–species interactions, biotic homogenization,
enetics, and adaptive processes. Furthermore, as underlined by
e and Urban Planning 101 (2011) 1–10 7

Shochat et al. (2006), future urban ornithology trends should
progress from descriptive to mechanistic.

Although a large amount of scientific research on urban
ornithology has enabled the comprehension of some of the ecolog-
ical processes within urban areas in Latin America, there is a gap in
perspectives and interests among scientists, policy makers, urban
planners/managers, and urban citizens (as recorded for other areas
of the world; Hollweg et al., 2003). Since birds are highly charis-
matic and comprise one of the few well represented wildlife groups
within cities, they could provide a unique opportunity to merge sci-
entific, political, and social interests to develop sustainable cities in
Latin America.
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