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ABSTRACT

Birds are considered bioindicators of environmental quality because they are sensitive to environmental changes. The eared
dove (Zenaida auriculata) is associated with open areas, has low sensitivity to environmental changes and is widely distributed
in Brazil, although it is not typically found in the Amazon region. We analyzed the biogeographic expansion of this species
in the Brazilian Amazon through searches carried out on digital citizen science platforms. The records of Z. auriculata were
related with the area of accumulated deforestation in the biome. We identified 804 records of Z. auriculata in the Brazilian
Amazon, of which 259 were in areas where its occurrence had been previously unknown. We show that the species has been
expanding its geographic distribution, clearly overlapping with deforested areas.
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Expansao territorial de Zenaida auriculata (Aves: Columbidae) na
Amazoénia brasileira

RESUMO

As aves sio consideradas bioindicadores de qualidade ambiental por serem sensiveis s mudancas ambientais. A avoante
(Zenaida auriculata) é associada a dreas abertas, possui baixa sensibilidade &s mudangas ambientais e é amplamente distribuida
no Brasil, apesar de nio ser tipicamente encontrada na Amazdnia. Nés analisamos a expansio biogeogréfica desta espécie na
Amazdnia brasileira por meio de buscas em plataformas digitais de ciéncia cidada. Os registros obtidos de Z. auriculata foram
relacionados com a drea de desmatamento acumulado no bioma. Identificamos 804 registros de Z. auriculata na Amazonia
brasileira, dos quais 259 em regides onde sua ocorréncia era desconhecida. Nés mostramos que a espécie vem ampliando sua
distribui¢ao geografica em nitida sobreposi¢io com 4reas desmatadas.

PALAVRAS-CHAVE: desmatamento, avoante, biogeografia, ciéncia cidada

Many anthropogenic factors currently affect bird
populations and assemblages, including hunting, invasion
of exotic species, deforestation and associated forest
fragmentation (Tubelis and Cavalcanti 2000; Gimenes and
Anjos 2003). The response to anthropogenic factors varies
among species, as some benefit from anthropic interventions
and expand their populations, whereas others become locally
extinct (Marini and Garcia 2005).

The eared dove, Zenaida auriculata (Des Murs, 1847)
(Columbidae) is a gregarious bird that can form large flocks
and has a wide geographic distribution, ranging from the
Caribbean to Patagonia (Sick 1997). It occurs in practically
all of the Brazilian territory, but is uncommon in the Amazon
biome, except for the subspecies Z. a. marajoensis (present in

the northwest of Par4 state to the north of Maranhao state), 7.
a. jessieae (found in the region of the lower Amazonas River),
and Z. a. stenura (distributed from Colombia to Suriname and
down to the northern tip of Brazil) (Pinto 1978). The species is
preferentially granivorous, has low sensitivity to environmental
disturbances, lives in fields and open formations, and its
presence has been strongly associated with damage to crops
(Silva and Guadagnin 2018). It is also found in several
Brazilian urban centers (Fontoura and Orsi 2014).

In recent decades, there have been increasing sightings
of the eared dove where it had not been recorded before in
the Amazon region, in new open areas due to deforestation
(eBird 2020; Téxeus 2020; WikiAves 2020). Here we provide
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a review of records of Z. auriculata in the Brazilian Amazon
documented in community science platforms.

We searched digital citizen science platforms (WikiAves,
eBird, and Téxeus), which are large databases of records of
Brazilian species by both academics and laymen, to find
previously undocumented appearances of the species in the
Amazon biome. The search period was 1982 to 2020, using
Zenaida auriculata as search term. Subsequently, we filtered
the records for locations in the Amazon biome. For eBird and
Téxeus, we included the records of the lists that contained the
species. In Wikiaves, we analyzed the sound and photographic
database of the species and excluded erroneous records (species
misidentified as Z. auriculata). To assess the relation between
bird records and deforested areas, the QGIS software was
used to overlay the location points of Z. auriculata on a map
of accumulated deforestation between 1988 and 2019 in the
Amazon biome, provided by the National Institute for Space
Research (/nstituto Nacional de Pesquisas Espaciais - INPE).

We identified 804 records of Z. auriculata in the Brazilian
Amazon, the oldest in 1982 and most recent in 2020. Of
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these, 259 records (32.2%) were from areas where the species
was not previously known to occur (IUCN 2021). The data
compilation showed that all records of Z. auriculata outside its
known distribution area occurred in deforested areas (Figure
1), and most of them occurred in the last six years of the survey
period (2014 — 2020) (Table 1).

Ranvaud et 4/. (2001) demonstrated how Z. auriculata
easily takes advantage of agricultural crops, adapting its diet
to different types of grains. This is possibly the reason why
populations of Z. auriculata are dispersing to deforested areas,
which are, to a large extent, being occupied by crops such as
soybean and maize. Corn and soybean seedlings are among the
main food items of the species (Okawa ez al. 1999; Ranvaud
et al. 2001; Candido Jr. et al. 2008).

There are populations of Z. auriculata that migrate
seasonally from southern states such as Sao Paulo and Parand
to the Brazilian northeastern region (Bucher 1982; Souza
et al. 2007; Oliveira et al. 2016), which suggests that other
populations can establish migratory routes to the Amazon if
they finds favorable conditions there.
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Figure 1. Records of eared dove, Zenaida auriculata in the Amazon biome in Brazil overlayed on a map showing the accumulated deforestation in the region from 1982
t0 2020. Geographic coordinate system: Datum Sirgas (2000); Cartographic sources: IBGE (2020), INPE (2021), IUCN (2021). This figure is in color in the electronic version.
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Table 1. Records of eared dove (Zenaida auriculata) in the Brazilian Amazon in three digital citizen science platforms. * = locality in area not previously registered as
occurrence area of the species according to IUCN (2021).

Number of records Year of record

State Municipality eBird

WikiAves  Téxeus WikiAves Taxeus eBird

Nindividuals Presence on list
Acre Brasiléia* = = 6 = = = 2018
Amapa Calcoene 1 - 4 - 2019 - 2019
Amapa Ferreira Gomes - - 3 - - - 2014, 2017
Amapa [taubal 1 - 13 2 2014 - 2019, 2020
Amapa Macapa 4 1 58 6 20124(’)1221 6, 2012 381 ; 38117‘
2018, 2019

Amapa Mazagéo - - 4 - - - 2019, 2020
Amapa Porto Grande* 2 1 11 1 2014, 2016 2013 22%2 22%11;
Amazonas Iranduba*® 1 - - - 2017 - -
Amazonas Manaus* 1 = 1 = 2015 = 1993
Amazonas Nhamunda* - - 44 - - - 2016,2017
Amazonas Parintins* 3 = = = 20120(’)1221 2 = =
Amazonas Presidente Figueredo* 1 - - - 2015 - -
Maranhéo Centro Novo do Maranhao = - 9 = = = 2018
Maranhéo Séo Luis - - 2 - - - 2019, 2020
Mato Grosso Alta Floresta* - - 7 1 - - 22%?96 22%1;;
Mato Grosso Aripuana*® 3 - - - 2013,2014 - -
Mato Grosso Barra dos Bugres = = 1 = = = 2019
Mato Grosso Claudia* 1 - - - 2013 - -
Mato Grosso Jauru 1 = = = 2019 = =
Mato Grosso Juina* 1 - - - 2014 - -
Mato Grosso Juruena® 1 = = = 2017 = =
Mato Grosso Mirassol d'oeste 1 - 20 - 2016 - 2016
Mato Grosso Nova Bandeirantes* - - 1 2 - - 2006, 2009
Mato Grosso Paranaita® 1 - 3 - 2015 - 2015,2017
Mato Grosso Séo José do Rio Claro* = - 97 = = = 22%2 22%11;
Mato Grosso Sinop* - - 17 - - - 20};(’)58] 7
Mato Grosso Tabapora* = - 5 = = - 2014
Mato Grosso Vila Bela da Santissima Trindade - - 4 3 - - 22%?2 22%1157
Para Belém - - 7 1 - - 199;6123]7’
Para Belterra 1 - 10 - 2016 - 2016, 2017
Para Brasil Novo* 1 = = = 2015 = =
Para Canaa dos Carajas* 1 - - - 2016 - -
Pard Castanhal = = 2 = = = 2019
Para lIha de Marajo - - 11 - - - 2017
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Table 1. Continued
Number of records Year of record
State Municipality eBird
WikiAves  Taxeus WikiAves Taxeus eBird
Nindividuals Presence on list
Para Joanes = = = 1 = = 2010
Para Muand 1 - - - 2017 - -
Pard Novo Progresso* - - 8 - - - 2019
Para Oriximing* 3 - 4 - 2013,2017 - 2017
Para Ourilandia do Norte* 1 - 3 - 2015 - 2015
Para Pacajé* - - 2 - - - 2018
Para Paragominas*® 1 = = = 2011 = =
Para Parauapebas* - - 3 - - - 2015
Para Santa Isabel do Pard - - 1 - - - 2017
. ) 2014,2015,
Para Santana do Araguaia - - 18 4 - - 2017
2010, 2011,
2012,2013, 2013, 2015,
Para Santarém 18 - 73 8 2014, 2015, - 2016, 2017,
2016, 2017, 2018,2019
2018,2019
Para Séo Felix do Xingu* 2 - 1 1 2019 - 2019
Ronddnia Rolim de Moura* 3 - - - 2015 - -
Rondénia Porto Velho* - - 1 1 - - 2017,2020
Roraima Alto Alegre 1 - 18 - 2018 - 2003
1982, 2004,
. o 2007,2015,
Roraima Amajari 3 - 21 1 2016 - 2017, 2018,
2019
2003, 2009,
2011,2012, 2001, 2003,
Roraima Boa Vista 18 - 153 3 2015, 2016, - 2013, 2015,
2018, 2019, 2019, 2020
2020
Roraima Bomfim 1 - 4 1 2011 - 2001,2017
Roraima Canta = = 11 = = = 2015, 2020
. i 2014, 2017,
Roraima Caracarai 1 - 8 2 2016 - 2019, 2020
Roraima Macajaf 2 = = 1 2018 = 2019
. ) 2010, 2015, 2001, 2003,
Roraima Normandia 3 - 7 1 2016 - 2015
Roraima Pacaraima - - 1 1 - - 2001, 2017
Total 84 2 677 a1

Historically, some species have been favored by the
anthropization of natural environments, or even by
deforestation (Rutt ez al. 2019). These species are less sensitive
to changes, are easily adaptable to ecological niches in open
areas that result from deforestation. For example, Fluvicola
nengeta (Linnaeus, 1766) has been reported to expand to
the Amazon (Aguiar 2010), to southern Brazil (Straube ez
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al. 2007) and to regions with anthropogenic desertification
in the state of Siao Paulo (Willis 1991). Another columbid,
Patagioenas picazuro (Temminck, 1813), also exploited the
effects of deforestation that turned the Brazilian southeast
drier and more pastoral, to settle in the region (Willis and
Oniki 1987). Zenaida auriculata seems to be following this
pattern in the Amazon region.
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Borges et al. (2017) report the presence of Vanellus chilensis
(Molina, 1782), Elaenia flavogaster (Thunberg, 1822), Athene
cunicularia (Molina, 1782) and Geranoaetus albicaudatus
(Vieillot, 1816) in the central Amazon, which further indicates
the colonization of this region by bird species not normally
associated with the Amazon biome and calls for long-term
monitoring to better understand this colonization dynamics.

Zenaida auriculata is a species with great adaptive
plasticity, benefiting from anthropization due to its ability
to live in cities or agricultural landscapes (Candido Jr. ¢t al.
2008), two scenarios that result from deforestation. This may
explain how this species has been expanding its distribution
and colonizing different areas of the Brazilian Amazon, given
the drastic changes that have taken place in this biome. Given
that most records are quite recent, future monitoring will
determine whether these populations establish themselves
permanently in these areas, e.g., by strating to reproduce.
Finally, we emphasize the relevance of data provided by
citizen science platforms in determining the range expansion
of Z. auriculata. These platforms can be a valuable source
of information for the monitoring of bird distribution,
particularly in scenarios of rapid environmental.
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