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Resumen

La urbanizacion sustituye los hébitats naturales con elementos artificiales, conformando un
componente de pérdida de biodiversidad. Para entender como la urbanizacién afecta la
diversidad de aves: (1) comparé las comunidades de aves de la ciudad de Morelia y de
bosques nativos cercanos a la ciudad; y (2) evalué el efecto que tiene la presencia de una
especie exodtica agresiva sobre una comunidad de aves en el drea peri-urbana de Morelia. La
comparacion de las comunidades de aves de la ciudad y de bosques nativos muestran que: (1)
la riqueza de aves se reduce con la urbanizacién, mientras que su abundancia aumenta; (2) la
riqueza de especies es positivamente afectada por el componente vegetal y negativamente
afectada por la actividad humana; (3) la abundancia de aves es afectada positivamente por la
intensidad de urbanizacion; y (4) el componente socioeconémico juega un papel importante
en la diversidad de las comunidades de aves urbanas. La evaluacion del efecto que tiene el
gorrién comin sobre las comunidades de aves nativas mostré que: (1) la estructura de las
comunidades es alterada por la presencia del gorrion, siendo menos equitativas las
comunidades de aves en dreas invadidas por el gorrion; y (2) la riqueza de especies nativas es
significativamente menor en areas invadidas por el gorrién, mientras que la abundancia total
es significativamente menor en dreas no invadidas. Asi, los resultados de este trabajo
demuestran que la urbanizacién conforma una actividad humana que afecta negativamente a
las comunidades de aves nativas, tanto por el cambio de estructura de hébitat que representa,
como por el efecto que tienen las especies exéticas que favorece.

Abstract

Urbanization substitutes natural habitats with artificial components, representing a threat to
biodiversity. In order to comprehend how urbanization affects bird communities: (1) I
compared bird communities from the city of Morelia and native forests located near the city;
and (2) evaluated the effect that House Sparrow have on native bird communities in peri-
urban Morelia. The comparison between urban and forest bird communities showed that: (1)
bird richness decreases with urbanization, while bird abundances increase with it; (2) species
richness is positively related to vegetation and negatively related to human activity; (3) bird
abundance is positively related to urbanization intensity; and (4) socioeconomics do play an
important role on urban bird communities. The evaluation of the effect that House Sparrows
have on native bird communities suggest that: (1) bird community structure is altered by the
presence of the sparrow, exhibiting higher dominance in House Sparrow invaded sites; and
(2) native species richness decreases significantly in House Sparrow invaded sites, while bird
abundance increase. Thus, results from this study show that urbanization is a human activity
that negatively affects native bird communities by changing habitat structure and due to the
effect that urban exploiter species have on native ones.



CAPITULO1

INTRODUCCION

La destruccion de los habitats naturales dada por las actividades antropogénicas es la
principal causa de extincidn de especies (Dawson et al. 1987, Main et al. 1999, Menon et al.
2001). Los paisajes dominados por el hombre ocupan una extensa y creciente proporcion del
drea del planeta, la cual contiene una porcidn sustancial de la biodiversidad global (Pimientel
et al. 1992, Vitousek et al. 1997). Dentro de los paisajes modificados por el hombre, las
ciudades conforman sistemas con altas demandas de recursos naturales que generan presiones
ambientales directas e indirectas dentro de ellas e incluso en sitios lejanos a ellas (Light
2003). Aunado a lo anterior, la centralizacion de las fuentes de trabajo en zonas urbanas ha
generado un crecimiento poblacional dentro de estas, de tal modo que en la actualidad maés
del 50% de la poblacién mundial vive en ciudades (Wheaton 2001, Turner 2003).

El crecimiento de las ciudades no solo se da a nivel poblacional, sino que también
incluye una expansién territorial, conocida como proceso de urbanizacién. Este proceso
sustituye o fragmenta a los hébitats naturales y agricolas que la rodean (Light 2003, Rickman
y Connor 2003). Asi, los procesos de crecimiento urbano acelerado representan una nueva
amenaza para la biodiversidad (Clergeau et al. 2001). La urbanizacién genera multiples
dafios en el ambiente (Coxhead 2003), entre los que destacan la demanda de recursos
naturales y la contaminacidn del aire, suelo y agua (Yaukey 1996). Debido a la permanencia
de los sistemas urbanos y a la gran diferencia estructural que exhiben en relacién con los
sistemas naturales preexistentes, la fragmentacién y destruccién de los ecosistemas naturales
representa el mayor efecto que tienen las ciudades sobre la vida silvestre (Marzluff y Ewing
2001).

Dados los procesos de expansion acelerada de los asentamientos humanos y la

modificacién de hébitats naturales, la comprension de la forma en la que la urbanizacién



afecta a la dindmica de las comunidades de vida silvestre es crucial para reducir el efecto
negativo que tienen las ciudades sobre la naturaleza (Grimm et al. 2000, Chace y Walsh
2006). De tal forma, la informacién obtenida a partir de estudios de ecologia en ciudades y
zonas suburbanas puede generar conocimientos Uutiles para la planeacién y manejo urbano
(Gavareski 1976, Clergeau et al. 1998, Jokiméki y Huhta 2000). Ciertamente, las
investigaciones de ecologia urbana se encuentran en una etapa en la que existen mds
preguntas que respuestas (Collins et al. 2000). Por ello, el reto para los ec6logos urbanos
reside en la descripcion de los ecosistemas urbanos y en la medicion de los atributos que se
generan de la interaccion entre los sistemas naturales y las caracteristicas de los socio-
sistemas (Bowman y Marzluff 2001).

Los ec6logos urbanos han utilizado al grupo de las aves como modelo ecolégico para
describir el efecto que tiene la urbanizacién sobre la vida silvestre por tres motivos
principales. Primero, las aves son un grupo altamente diverso y taxondmicamente estable
(Fisher y Peterson 1988, Navarro y Benitez 1995, Howell y Webb 2000, Navarro y Sanchez-
Gonzilez 2003). Segundo, representan organismos conspicuos visual y auditivamente, lo que
facilita su deteccion (Konishi er al. 1989, Blair 1999, Turner 2003). Tercero, exhiben
capacidad para desplazarse entre sitios, lo que les permite responder ripidamente a
perturbaciones en sus habitats (Fisher y Peterson 1988, Blair 1999).

Estudios recientes sugieren descensos en las poblaciones de multiples especies de aves
terrestres en el continente americano (Ralph e al. 1996). Se han planteado hipétesis de que
estas reducciones poblacionales son una respuesta a la destruccion de habitats que utilizan
para anidar e invernar y a los efectos de borde generados por cambios en el uso del suelo
(Ralph et al. 1996). Esto sugiere que alteraciones ambientales como las generadas por el
desarrollo urbano deben tener consecuencias importantes sobre las comunidades de aves que

habitan o utilizan estacionalmente dreas bajo presiones de urbanizacién. De hecho, existe un



acervo inmenso y creciente de estudios que describen la respuesta de las aves con el proceso
de urbanizacién (Marzluff et al. 2001, Chace y Walsh 2006). Desafortunadamente, la
comprension de las dindmicas y los efectos que tiene la urbanizacién sobre la vida silvestre
que habita dentro de las ciudades y en sus dreas de influencia (i.e. preferentemente delimitada
por una cuenca hidrolégica; McGinnis 1999) es rudimentaria (Collins et al. 2000, Marzluff et
al. 2001, Morley y Karr 2002, Chace y Walsh 2006).

Asi, este trabajo explora los efectos que tiene una ciudad mexicana de tamaifio
mediano (Morelia, Michoacin) sobre las comunidades de aves que viven en ella y en su area
de influencia. Para ello, realicé un muestreo de aves a lo largo y ancho de la ciudad con el fin
de analizar la diversidad (riqueza y abundancia), estructura y composicion de las
comunidades de aves bajo diferentes escenarios de urbanizacién. Ademds, estudié el efecto
que tiene una especie exoética invasora (gorrion comun—Passer domesticus) sobre las
comunidades de aves peri-urbanas de la ciudad de Morelia.

Con base en lo anterior esperaba encontrar tres patrones generales. Primero, que el
drea urbana exhibiera comunidades de aves con menor riqueza, mayor abundancia y mayor
dominancia que las comunidades de aves de los habitats nativos. Segundo, que el
componente vegetal exhibiera una estrecha relacién con los valores de diversidad y estructura
de las comunidades de aves que habitan dentro de la ciudad. Tercero, que el gorrién comin
también constituyera un factor importante de cambio en los valores de diversidad, estructura y
composicion de las comunidades de aves nativas.

Este trabajo forma parte de un proyecto interdisciplinario (Macroproyecto UNAM:
Manejo de Ecosistemas y Desarrollo Humano) que tiene como objetivo comprender la
relacion existente entre el desarrollo, el bienestar social dentro de una ciudad y las dindmicas
ecoldgicas de una cuenca hidrolégica. Asi, en una aproximacion independiente de esta tesis y

en conjunto con los resultados obtenidos de las investigaciones del resto de las disciplinas



participantes, se pretende generar un modelo para el manejo de los sistemas urbanos a partir
del estudio de las presiones que ejercen las ciudades en crecimiento sobre la biodiversidad

que habita en ellas y sus dreas de influencia.
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CAPITULO 111

EXOTIC VS. NATIVE SPECIES: EFFECTS OF THE HOUSE SPARROW ON A

NEOTROPICAL BIRD COMMUNITY

Abstract

Invasions by exotic species often cause major changes in native biotic communities. The
House Sparrow, an aggressive dietary generalist, is a good model to study the effect that
human—caused avian introductions have on the native biota. To examine the effect of the
House Sparrow on native bird communities we studied 20 sites: 10 non—invaded areas
and 10 recently (< 5 years) invaded areas. Our results show differences in bird
community structure, species richness and bird abundances among invaded and non—
invaded areas. Invaded communities were dominated by the House Sparrow,
experiencing a decrease in species richness and an increase on bird abundances. House
Sparrows had a significant negative effect on the number of insectivore bird species, but
did not affect the number of granivore species. However, all granivore species of a
smaller size than the House Sparrow exhibited decreased abundance at the invaded sites.
This is the first study to demonstrate that House Sparrow invasions can reduce bird
diversity and generate simpler communities dominated by a few species at a very short

time-scale.



Introduction

Introduction of exotic species by humans represents a significant component of
global change (Zaret & Paine 1973; Vitousek et al. 1997; Smith & Knapp 2001).
Successful invasions of exotic species often cause major changes to native ecosystems
(Wilson and Belcher 1989; Hawkes et al. 2005; Gritti et al. 2006). Exotic species can
affect native biota at different ecological levels, modifying species population dynamics,
community structure or even ecosystems level processes (Kalinoski 1975; Gowaty 1984;
Fritts & Rodda 1998). Humans have frequently introduced bird species into new areas
(i.e. House Sparrow, Rock Pigeon, Starling), yet our knowledge of their ecological
effects on native systems is limited (Chace and Walsh 2006).

The House Sparrow (Passer domesticus) is an ideal system to study human—
caused invasion by bird species, as the introduction and subsequent spread of this species
has been well documented. The sparrow, native to Europe and North Africa, was
introduced to America in 1850 from England and Germany (Baker 1995; Bull & Farrand
1997). Despite being introduced to a single location (Brooklyn, New York), the House
Sparrow has broadened its distributional range within urban and suburban areas along the
continent. This species’ current distribution extends from central Canada to southern
Argentina (Sibley 2001; Narosky & Yzurieta 2003).

The success of the House Sparrow as an invasive species has been attributed to
three of its natural-history traits: 1) it is an aggressive species that attacks birds of
similar, or smaller size at feeding sites, and actively destroys nests of other species
(McGillivray 1980; Gowaty 1984; Kimball 1997); 2) it is a dietary generalists, feeding on

grain, insects, fruit and even human litter (Gavett & Wakeley 1986; Kimball 1997); and



3) the species presents colonial-communal nesting strategies that allow it to increase its
abundance at an accelerated rate once it has invaded a new locality (Kalinoski 1975;
McGillivray 1980; Gowaty 1984). It has been reported that the House Sparrow
negatively affects some North American native species such as the House Finch—
Carpodacus mexicanus (Kalinoski 1975) and Eastern Bluebird-Sialia sialis (Gowaty
1984). Nevertheless, our comprehension of the effects that this species has on native bird
communities is still rudimentary. The aim of this study is to describe the effects that
House Sparrows have on the structure, diversity and function of a neotropical bird

community, and to understand the relative time scale at which these changes can occur.

Methods
Study area and field methods

We conducted our study in the city of Morelia, the capital of the state of
Michoacan, located in western Mexico. As House Sparrows are associated with human
settlements, we focused on the periurban belt of this rapidly growing city, where we
sampled 20 sites. Ten sites, located within the city’s perimeter (periurban area), were
invaded by the House Sparrow in the last five years. This invasion was the result of
House Sparrows using periurban habitats affected by Morelia’s latest expansion (Lépez
et al. 2001). The other ten sites, which have not yet been invaded by the House Sparrow,
were located 2 to 2.5 km away from the latter. All of our sampling areas are plantations
dominated by trees of the genus Eucalyptus with the same herb (t;3 = 0.11, P = 0.92),
shrub (tj3 = 0.10, P = 0.91) and tree (t;3 = 0.91, P = 0.37) coverage. Within each of our

sampling sites we carried out a 10 min unlimited distance radius point count (Ralph et al.



1996). Sampling was conducted from 07:00 to 11:00 hours in the month of September

2006.

Data analysis

Avian community structure in invaded and non-invaded areas was analyzed using
species rank/abundance plots (Magurran 2004). We compared the regression lines of the
rank/abundance plots using a homogeneity of slopes test. We used a rarefaction analysis
approach (accumulated computed abundance/accumulated computed richness; Magurran
2004; Moreno 2001) to compare bird diversity among sites (EstimateS platform; Colwell
2005). This analysis calculates the expected number of species for each sample, allowing
the comparison of different communities’ species richness at the same computed
abundance. In order to allow comparisons with other studies we also report Fisher’s o
diversity index values (a0 + SD). To compare species turnover between both areas we
calculated a sensible B diversity index (Bsm; Lennon et al. 2001) as recommended by
Koleff et al. (2003). To compare trophic guild diversity between areas we also used a
rarefaction approach. We focused this analysis on granivore and insectivore species
because the House Sparrow has been reported to feed mostly on grains and insects

(Gavett & Wakeley 1986).

Results
The homogeneity of slopes test demonstrated that the community structure of
invaded and non-invaded areas was different (F 45 = 5.07, P = 0.029). All invaded sites

presented communities that were dominated by the House Sparrow (Fig. 1). The



difference between the most abundant species at these sites (House Sparrow), and the
next ranked species was of 20 individuals. House Sparrows represented more than half
of the total bird abundance at invaded sites (51.6 + 17.4 %; Table 1). Bird communities
exhibited greater evenness at non-invaded sites (Fig. 1). The highest difference between
the most abundant species at these sites (Lesser Goldfinch—Carduelis psaltria), and the
next ranked species was of five individuals.

Community diversity also differed between invaded and non-invaded areas (Fig.
2). Bird species richness was significantly higher at non-invaded sites (27 computed
species at 110 individuals; Fisher’s o = 14.51 + 4.98), than at invaded sites (17 computed
species at 110 individuals; Fisher’s a0 = 5.56 £+ 1.13). Bird abundances were higher at
invaded sites (155 computed individuals at 19 species), than at non-invaded sites (44
computed individuals at 19 species). Species turnover between invaded and non-invaded
areas was low (Bsim= 0.2). Of the 33 recorded bird species, 16 were shared by both areas,
4 were exclusive to invaded sites, and 13 were exclusive to non-invaded sites (Table 1).

Insectivore and granivore trophic guild diversity differed between invaded and
non-invaded areas (Fig. 3). Insectivore species richness was significantly higher at non-
invaded sites (12 computed species at 41 individuals; Fisher’s o = 5.52 + 1.80), than at
invaded sites (6 computed species at 41 individuals; Fisher’s o = 1.94 + 0.50).
Insectivore abundances were higher at invaded sites (117 computed individuals at 8
species), than at non-invaded sites (22 computed individuals at 8 species). Granivore
species richness did not differ between invaded and non—invaded areas (HS+ Fisher’s o0 =

1.52 + 0.42; HS— Fisher’s o = 2.62 £+ 0.83). Granivore abundances were higher at



invaded sites (118 computed individuals at 6 species), than at non-invaded sites (22

computed individuals at 6 species).

Discussion

The House Sparrow had a dramatic effect on the diversity of the communities we
studied. Community invasion by the House Sparrow was associated with a decrease in
species richness (31% less species) and an increase in bird abundances (29% more
individuals). This is a common pattern along urban areas, where total bird abundance is
mainly comprised of a few, often exotic, urban exploiter species (Blair 1996; White et al.
2005; Chace & Walsh 2006). The increase in bird abundance we recorded at our study
site was the result of a high number of House Sparrow individuals. In fact, the House
Sparrow has consistently been found to be one of the dominant species of urban
avifaunas all over the world (Emlen 1974; Gavareski 1976; Cupul-Magaiia 1996;
Clergeau et al. 1998; White et al. 2005).

It has been hypothesized that the success of this species as an invader of urban
habitats is related to its aggressiveness (Kalinoski 1975; Gowaty 1984). At our study
sites we observed House Sparrows attacking other species at feeding sites (i.e. Lesser
Goldfinch, White—collared Seedeater—Sporophila torqueola).  Similar aggressive
interactions between the House Sparrow and local species have also been reported for
other sites in North America (Kalinoski 1975; Grussing 1980; Gowaty 1984). We
believe that the aggressive behavior of the House Sparrow could partially explain the

changes that native bird communities experienced at invaded sites.



At the trophic guild level, we expected House Sparrows to affect mainly the
granivore guild, because this species uses grain as a main food resource (Gavett &
Wakeley 1986; Robinson et al. 2005). Instead, we found that it was the number of
insectivore species which decreased significantly as a consequence of the House Sparrow
invasion. This could be the result of two non-exclusive factors: 1) House Sparrows tend
to consume a larger number of insects in cities than in rural areas of the New World
(Gavett & Wakeley 1986), and 2) house sparrows can be aggressively displacing
insectivores. House Sparrows have been reported to kill and displace several native
insectivore species from their nesting sites (i.e. Eastern Bluebirds, Tree Swallows and
House Wrens; Gowaty 1984; Grussing 1980). Although the effect of the House Sparrow
on the granivore trophic guild species richness was not significant, a high proportion of
the granivore species shared by invaded and non-invaded areas decreased their
abundances at invaded sites (Table 1). In fact, all granivores smaller than the House
Sparrow decreased their abundances at invaded areas for at least 60%. Of the species
larger than the House Sparrow, only the House Finch and the Inca Dove decreased their
abundances.

Our results show a significant decrease of bird species richness in native bird
communities after only a few years of being invaded by the House Sparrow. This pattern
in which exotic species affect the species richness of their own taxa has been reported for
other animal groups including insects (Blair 1999), fish (Olden & Poff 2004), reptiles and
mammals (Wright 1987). In general, if the exotic invading species is reproductively
successful and uses resources important for the native species, local diversity decreases

(Scott & Helfman 2001; Marzluff 2005). Our study indicates that in the case of the



House Sparrow, changes can occur rapidly, in a period of five years or less. Due to the
accelerated rate of habitat transformation by urbanization and agricultural activities in
Latin America (Rojas 2004), we can expect invasions by House Sparrows to have a
dramatic effect on Neotropical bird communities in the near future.

Though the House Sparrow has expanded its numbers and distribution range
across the American continent, populations in European are declining. Robinson et al.
(2005) have related these declines to the industrialization of agricultural activities that no
longer permit the House Sparrow to exploit agricultural remainders as food, and the fact
that European cities have become cleaner in the last few years, also reducing the
availability of litter as a food resource. If these hypotheses are correct we could take
advantage of them in order to reduce House Sparrow populations in America. Thus, it
could be possible to attenuate the effects of the House Sparrow in the New World by

maintaining cleaner cities and improving agricultural seed and grain storage.
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Table 1. Bird species recorded at House Sparrow invaded (HS+) and non—invaded (HS-)

areas.

Scientific name Trophic guild' Abundance

HS+

T
e

J

Passer domesticus
Melanerpes aurifrons
Contopus pertinax
Contopus sordidulus
Empidonax affinis
Pyrocephalus rubinus
Tyrannus vociferans
Hirundo rustica
Psaltriparus minimus
Campylorhynchus gularis
Catherpes mexicanus
Thryomanes bewickii
Troglodytes aedon
Polioptila caerulea
Sialia sialis
Vermivora celata
Vermivora ruficapilla
Dendroica coronata
Dendroica nigrescens
Wilsonia pusilla
Piranga flava
Columbina inca
Leptotila verreauxi
Sporophila torqueola
Pipilo fuscus

Spizella passerina
Passerina caerulea
Carpodacus mexicanus
Carduelis psaltria
Ptilogonys cinereus
Cynanthus latirostris
Amazilia beryllina
Amazilia violiceps
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1Trophic guilds: O = omnivore; I = insectivore; G = granivore; F = frugivore; N =
nectarivore.



Figure 1. Structure of bird communities shown by rank/ abundance plots for House

Sparrow invaded (HS+) and non-invaded (HS-) communities.

Bird communities of

invaded areas were highly dominated by the House Sparrow. The sparrow’s presence

lowers species richness and changes the species abundance order.
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Figure 2. Differences in the diversity of bird communities among House Sparrow
invaded (HS+) and non-invaded (HS-) areas. HS+ areas showed lower species richness
than HS— areas, while total bird abundances were higher at HS+ areas due to the large
number of House Sparrows present in them. Solid lines represent mean accumulated

species (computed) while dashed lines correspond to their 95% confidence intervals.
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Figure 3. Trophic guild diversity for House Sparrow invaded (HS+) and non-invaded
(HS-) areas for a) granivores, and b) insectivores. Granivore species richness was
similar at both HS+ and HS- areas, while their abundances were higher in HS+ areas.
Insectivore species richness was higher in HS— areas, while their abundances were higher
in HS+ areas. Solid lines represent mean accumulated species (computed) while dashed

lines correspond to their 95% confidence intervals.

10 1 .
a) Granivores

16 1 ; b) Insectivores

Acummulated richness {(computed)

o N B O

0O 20 40 60 80 100 120
Acummulated abundance
(computed)




ANEXO I

NOTE ON THE DISTRIBUTION OF THE GREY-CROWNED
YELLOWTHROAT (GEOTHLYPIS POLIOCEPHALA): GEOGRAPHIC-

ALTITUDINAL RANGE EXTENSION AND SUBURBAN HABITAT USE

Abstract

This note reports the first record of the Grey-crowned Yellowthroat (Geothlypis
poliocephala) in the Transversal Neovolcanic Axis biogeographic region (Mexico),
within the suburbs of Morelia city. Sites where this parulid was sighted or captured are
located 427.5 +23.5 m als higher than its described altitudinal range. This altitudinal
expansion of the species’ range could result from the effects of global climate change, or
the generation of available suburban habitat through urbanization processes. Thus, our
records suggest that this yellowthroat species can behave as a suburban adaptable species

when conditions are favorable.

Keywords: altitudinal range, geographic range, Geothlypis poliocephala, Grey-crowned

Yellowthroat, Mexico, Morelia, suburb.



Introduction

The Grey-crowned Yellowthroat (Geothlypis poliocephala Baird 1865) is a
tropical parulid distributed from central Mexico to western Panama (Edwards 1998,
Howell & Webb 1995). The distribution range for this species in Mexico comprises the
lowlands of both the Pacific and Atlantic coasts (south from the 240 parallel), the Balsas
drainage, and the Yucatan peninsula, within a 0—1500 m asl altitudinal range (Howell &
Webb 1995). Habitats used by this species include tall-grass fields, thickets, and weedy-
hedgerows (Edwards 1998, Howell & Webb 1995). However, little attention has been
paid to the presence of this species in urban areas, mainly due to the biologist’s focus on
pristine ecosystems (Marzluff er al. 2001, Melles 2005). This phenomenon may bias the

distribution range of many species that occur in urban systems.

Methods

As part of a citywide bird study of the Morelia urban area in Michoacan State,
western Mexico, we used two survey methods: unlimited radius point-counts, and mist-
netting (Ralph et al. 1996). This citywide survey comprises 204 point counts, and 8 mist
net locations, where industrial, commercial, residential, cemetery, and park areas are well
represented. Point-counts and mist-net captures were carried out in the summer (June—
July) and winter (December) of 2006, from 07:00 to 11:00 h. In both survey methods, we
identified Gray-crowned Yellowthroat using six field marks, which together are unique to
this species: upperparts olive, underparts yellow, pinkish beak, gray head, black lores,

and white eye crescents (interrupted eye ring).



Results

We recorded Grey-crowned Yellowthroats at two locations. First, we sighted two
individuals at the eastern city limit (19°38°57°" N, 101°07°19”> W; 1904 m asl), on July
31. Habitat structure at this site comprises industrial buildings (50 m north), a railroad
(40 m north), a two-way highway (15 m south), interspersed with scattered, secondary
growth bushes, where Yellowthroats were recorded. Second, we captured one individual
at the southwestern city limit (19°38°57°° N, 10°12°26°> W; 1951 m asl), on December
17. Habitat structure at this site comprises mainly of Eucaliptus (Myrtaceae) plantations
with scattered bushes, and some university buildings surrounding the area (55 m from the

net).

Discussion

The described distribution range for the Grey-crowned Yellowthroat does not
include the central Transversal Neovolcanic Axis biographic region, in which Morelia
city is located. The described altitudinal range for the species only includes altitudes
below 1500 m als. Our recordings are 427.5 m asl (£23.5 m als) higher than the
altitudinal range described for this species. This elevation increase could be due to two
complementary processes. Firstly, the species may present an upward expansion of its
distribution range as a result of temperature increases associated with global climate
change (Walther et al. 2002), from which Morelia is not excluded (=1°C increase in the
last 50 years; CNA 2007a, b). In fact, this phenomenon has already been reported for
both mammals and landbirds, which may widen their altitudinal distribution by up to 800

m, from lowlands to mountain areas (Craig Moritz pers. comm.; Pounds et al. 1999).



Secondly, urbanization could also promote a distribution shift by the Grey-
crowned Yellowthroat by creating new exploitable habitats. Urbanization processes
generate shrubby-grassy areas surrounding settlements. These habitats are favored by the
yellowthroats at lower elevations. Our records suggest that the distribution of Grey-
crowned Yellowthroat is not restricted by the elevation component up to 1951 m asl,
since the species can be found in human-altered habitats that recall the habitats it uses at
lower elevations. Our recordings of the Grey-crowned Yellowthroat within the suburban
area of a middle-size city (=1°000,000 inhabitants) suggest that this species can behave as

a suburban adaptable species (based on Blair’s classes of birds; Blair 1996).
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CONCLUSIONES

Este estudio evalio el efecto que tienen la urbanizacion y la presencia de especies
exoéticas sobre las comunidades de aves que habitan en ciudades. El anélisis del efecto
que tiene la urbanizacién sobre las comunidades de aves se llevé a cabo desde dos
perspectivas, considerando a la urbanizacién como: (1) agente de cambio de uso de suelo,
y (2) un tipo de habitat. El estudio del efecto que tienen las especies exdticas sobre las
comunidades de aves se baso en la evaluacion de la diversidad, estructura y composiciéon
de las comunidades aves en sitios con hdbitats muy similares, en los que la diferencia
esencial era la presencia del gorrion comun (Passer domesticus).

Los resultados de este trabajo muestran que la sustitucién de habitats naturales por
asentamientos urbanos tiene un efecto negativo sobre las comunidades de aves (ver
Capitulo II). La riqueza de especies disminuye significativamente cuando los hébitats
naturales son sustituidos por asentamientos humanos, mientras que la abundancia de aves
incrementa debido a los nimeros poblacionales de unas cuantas especies adaptadas a
explotar los recursos existentes en dreas urbanizadas. Este patrén es similar a lo que se
ha observado para gradientes de urbanizacién en Europa y los Estados Unidos de
Norteamérica, donde altos niveles de urbanizaciéon han sudo relacionados con
comunidades de aves pobres y dominadas por unas cuantas especies. Los resultados de
este trabajo muestran que este patron de diversidad estd relacionado con tres factores
principales: (1) el cambio de la estructura del habitat, (2) el aumento de la actividad

humana, y (3) la presencia de especies exodticas.



Dentro de la ciudad de Morelia, adn en los sitios mas urbanizados, la diversidad
de aves mostrd relacion con ciertos atributos del héabitat urbano (ver Capitulo II). La
riqueza de especies mostro una relacidon positiva con la cobertura foliar arborea. Este
fenémeno responde a: (1) la importancia que tiene el componente arbéreo en la
conformacién de la estructura vegetal de los hébitats, y (2) la cantidad de nichos
ecologicos que contienen los sitios arbolados en comparacién con dreas totalmente
urbanizadas. Disimil a la riqueza de especies, la abundancia de aves mostrd una relacién
positiva con la altura maxima de las edificaciones y con la altura del estrato herbaceo. Lo
anterior puede ser explicado por dos fendmenos: (1) dreas con edificios altos son
utilizados por una gran cantidad de individuos de paloma doméstica (Columba livia) y
gorrion comun (Passer domesticus), especies que se ven beneficiadas por la altura y
complejidad de las construcciones dentro de la ciudad; y (2) 4reas con pastos altos en
Morelia corresponden generalmente a lotes baldios que no reciben ningin tipo de
manejo, por lo que se asemejan a pequefios parches de pastizal o matorral, donde se
congregan tanto especies exoticas como nativas.

Los resultados de este trabajo muestran que la actividad humana afecta
negativamente la riqueza de aves. Lo anterior puede ser resultado de la relacién que
existe entre la actividad humana y factores que afectan negativamente la presencia de
especies de aves (i.e. altos niveles de ruido, alta densidad humana). Ninguna de las
caracteristicas socioecondémicas evaluadas en este trabajo exhibi6 relacion estadistica con
los valores de la diversidad de aves. Sin embargo, la riqueza de especies exhibié un

patrén espacial de relacion con respecto al nivel econémico.
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Otro factor que exhibid relacién con la diversidad de las aves que habitan en dreas
urbanas fue la presencia del gorrién comun, una especie exotica e invasora (Ver Capitulo
II). Las comunidades de aves que habitan en sitios invadidos recientemente por el
gorrion comin muestran grandes diferencias en relacién con sitios no invadidos. Los
sitios invadidos por el gorrién exhibieron una menor riqueza de especies que las dreas no
invadidas. Sin embargo, la abundancia total de aves aument6 dramdaticamente debido a la
gran abundancia del gorrion comun. El cambio en la diversidad, estructura y
composicioén de las comunidades de aves en dreas invadidas por el gorridn parece ser el
resultado de tres caracteristicas de la historia de vida del gorrién: (1) es una especie
agresiva que pelea activamente por sitios de anidacién y alimento; (2) tiene una dieta
generalista que le permite alimentarse tanto de insectos como de granos, fruta y basura
humana; y (3) utiliza estrategias de reproduccion eficientes (nidos comunales) que le
permiten incrementar rdpidamente sus numeros poblacionales. Asi, el patrén de
reduccién de la riqueza de especies y el incremento en las abundancias de aves en zonas
urbanas no es debido solamente al cambio de la estructura de habitat y a la actividad
humana (ver Capitulo II), sino que también es resultado del efecto negativo que tienen las
especies exdticas e invasoras, como lo es el gorrién comun.

Por ultimo, el registro de la mascarita pico-grueso (Geothlypis poliocephala) en el
drea peri-urbana de la ciudad de Morelia muestra que algunas especies de aves locales
pueden aprovecharse de las condiciones y recursos asociados al crecimiento de las
ciudades. El registro de esta especie en los suburbios de la ciudad de Morelia, fuera del
area de distribucion geogréfica y altitudinal propuesta para la especie, permite catalogarla

como una especie adaptable a ambientes urbanos (ver Anexo I). Este registro puede ser
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explicado por dos fenémenos principales. (1) La especie pudo haber expandido su
ambito altitudinal debido al incremento en la temperatura que se ha registrado en la zona
de la ciudad de Morelia en los ultimos 50 afios (ver Anexo I). Este cambio en la
temperatura media de la ciudad puede ser una de las causas por las cuales un gran nimero
de especies de tierras bajas habitan en la ciudad y zonas adyacentes a ella. (2) El proceso
de urbanizacién genera hébitats similares a pastizales y matorrales en la periferia de las
manchas urbanas, los cuales son favorables para la mascarita pico-grueso. De este modo
el proceso de urbanizacién puede favorecer a especies que utilicen estados sucesionales
tempranos de la vegetacion por medio de crear habitos propicios dentro del cinturén peri-

urbano.
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