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Abstract

lllegal bird-keeping and pet trade are some of the major threats to Neotropical birds. The aim of the present study was to
detail aspects of the use and trade of wild Passeriformes as pets in an ecotonal zone of Caatinga-Cerrado domains in middle-
north of Brazil, a western subregion of northeastern (NE) Brazil which also is a road hub interconnecting this region to the
Amazon and other Brazilian areas. Information on the use of avifauna was obtained through semistructured interviews with
61 bird-keepers or trappers and investigations in the municipal market of Floriano, Piaui State. Our results reveal that at least
39 passerine species are targeted as pets in surveyed areas. Based on Use-Value (UV) index, the main recorded species were
Sporophila lineola, Charitospiza eucosma, Sporophila nigricollis, Sporophila plumbea, Paroaria dominicana, Sicalis flaveola, Gnorimopsar
chopi, Sicalis columbiana, Mimus saturninus, and Turdus rufiventris. In general, younger respondents (<30 years old) trapping
more species than older persons (>50 years old), as well as trappers engaged in wild pet trade explored a higher species
richness by respondents. The regional bird market chain was typically performed outside municipal market of Floriano and
facilitated by popularization of technological improvements (motorcycles, smartphones, and social media). New strategies
urgently need to be developed to improve bird conservation, including establishment and maintenance of environmental
education programs, media campaigns and development of a well-monitored system for captive breeding, and reproduction
of wild birds exploited as pets.
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Tropical Conservation Science

Nascimento, Czaban, & Alves, 2015; Nijman, Shepherd,
Mumpuni, & Sanders, 2012; Sodhi, Sekercioglu, Barlow,
& Robinson, 2011).

The monetary figures involved in the wild pet trade
and the numbers of species taken from nature in tropical
regions are alarmingly high. The legalized international
trade of live specimens for pet purposes handled 3.9 mil-
lion songbirds, 2.5 million parrots, and earned USD $85
million by trading birds, reptiles, and amphibians from
2000 to 2005 (Roe, 2008). An older estimate dating from
the mid-1980s indicated that bird trappers annually
earned an average of USD $6.6 million per year (adjusted
value for 2016: USD $14.5 million) with annual exports
of 280,000 parrots in Neotropical countries alone, with
middlemen receiving USD $22.8 million (~BRL $50.14
million) by reselling them (Freese, 1998). However, spe-
cies richness, the numbers of specimens, the total money
earned, and other impacts of the illegal pet trade are
underestimated or poorly tallied as a result of the clan-
destine nature of that trade (Destro, Pimentel, Sabaini,
Borges, & Barreto, 2012; WWEF, 2012).

The trapping and trading of live wild animals are ser-
ious problems in countries with high biodiversity such as
Brazil and its Neotropical neighbors (Cruz-Antia, 2010;
Nascimento et al., 2015), and these activities are usually
in violation of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora treaty and
national laws (BirdLife International, 2008). Aves is
the main taxon exploited for pets for illegal domes-
tic and international trading in South American countries
(Alves et al., 2016; Cruz-Antia, 2010; Daut, Brightsmith,
Mendoza, Puhakka, & Peterson, 2015; Fernandes-
Ferreira, Mendonga, Albano, Ferreira, & Alves, 2012;
Neme, 2015). Until the late 1970s and early 1980s,
“feiras de passarinhos” (passerines markets) were
common in almost all Brazilian cities, with wild animals
being openly sold in large numbers (Sick & Teixeira,
1979; Souza, Vilela, & Camara, 2014). Although Brazil
is an international supplier for illegal pet markets, the
domestic pet market is the primary driving force for
their trapping and commercialization (Destro et al.,
2012), with birds representing nearly 80% of trafficked
animals in that country (Neme, 2015).

Due to their gorgeous colors and singing abilities,
birds of the order Passeriformes (passerines) are exten-
sively trapped and traded in Latin America. According to
Convention on International Trade in Endangered
Species, passerines represent 70% of all specimens
traded internationally as pets in Latin American coun-
tries (FAO, 2011), and although cultural factors and
local biodiversity affect the illegal domestic use and trad-
ing of birds as pets (Alves et al., 2016; Roldan-Clara,
Lopez-Medellin, Espejel, & Arellano, 2014), it is well
known that passerines are the main species group sold
as pets throughout Brazil (Destro et al., 2012;

Fernandes-Ferreira et al., 2012; Nascimento et al., 2015;
Regueira & Bernard, 2012). Based on data from the
Brazilian Institute of Environment and Renewable
Natural Resources (IBAMA) from the late 1990s and
early 2000s, Godoy and Matushima (2010) determined
that passerines represent 9 of the 10 bird species most
commonly trafficked, and that the principal geographic
area of their commercial distribution was Northeastern
(NE) Brazil.

Concerns about the illegal domestic market for wild
birds have been repeatedly expressed by conservationists.
Extensive removal of Neotropical birds has led to
decrease in their natural populations and, in several
instances, has driven species to critical conservation
levels or even to extinction (Cruz-Antia, 2010;
Fernandes-Ferreira et al., 2012). It is well documented
that their capture as a hobby or to support the illegal
domestic trade in wild pets, in synergism with habitat
loss, has led to severe population reductions and the con-
traction of the areas of distribution of the once-abundant
passerines Buffy-fronted Seedeater Sporophila frontalis
(Verreaux, 1869) and Saffron-cowled Blackbird
Xanthopsar flavus (Gmelin, 1788) in southeastern and
southern Brazil, respectively (BirdLife International,
2012).

To achieve sustainability in the use of wild species, it is
necessary to know which species are being captured and
the socioeconomic and cultural significance of their use
(Alves, Nogueira, Araujo, & Brooks, 2010). This infor-
mation can only be obtained through ethno-ornithologi-
cal studies focusing on the target species of hunters and
local traders, the dynamics of illegal markets, and drivers
that lead people to trap and sell wild birds (Alves et al.,
2016; Fernandes-Ferreira et al., 2012; Shepherd, 2006).
Studies examining use and trade of wild birds by
human populations are essential to developing effective
strategies for bird conservation and management, as they
take into consideration local realities and identify pos-
sible solutions to specific social, economic, and environ-
mental contexts in different regions (Alves et al., 2016;
Jepson & Ladle, 2009; Licarido, Bezerra, & Alves, 2013).

Many studies on the use and trading of terrestrial ver-
tebrates exploited as pets in Brazil have been published in
recent years, although they have largely focused on data
obtained from traders or end-consumers in major metro-
politan areas and regional economic centers (Alves et al.,
2016; Costa, 2005; Regueira & Bernard, 2012). Wildlife
seizure data have also been published (Destro et al., 2012;
Souza et al., 2014), but there is a lack of available infor-
mation concerning bird-keeping, trapping, their trading
routes, and the dynamics of trading in wild birds in sev-
eral parts of Brazil, including ecotones or remote zones.
Many distant regions are considered important wildlife
sources or likely places of intense trading activities in wild
animals (RENCTAS, 2001).
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The present study evaluates the use and trading of wild
Passeriformes as pets in urban and peri-urban settings in
an ecotone region and an important economic center and
road hub in southern Piaui State, in NE Brazil. We pro-
vide here data concerning the diversity and trade dynam-
ics of wild passerines captured in the western region of
NE Brazil (also known as the Middle-Northern region)
and record the techniques and strategies used for trap-
ping and selling wild passerines. Our hypothesis is that
socioeconomic factors (income, age, education level, and
involvement in the trade of wild birds) influence the bird
richness exploited by bird trappers.

Methods
Study Area

The field research was undertaken in urban and peri-
urban areas in the municipality of Floriano, Piaui State,
Brazil, as well as in and around the community of Manga
(Figure 1). The municipality of Floriano is located in
southwestern Piaui State (UN-PNUD, 2013), covers
3,423km?, with less than 30km? representing urban
areas (UN-PNUD, 2013); the total population of
the municipality is approximately 58,800, with 85% of
the inhabitants being urban residents (IBGE, 2016).
The human development index (HDI) of Floriano was
0.7 in 2010 (high human development) (UN-PNUD,

2013), although there are noticeable social inequalities
in different regions (Ferasso, Melo Junior, Magalhdes,
& Schroeder, 2016).

Floriano is the fifth largest city in Piaui and an emer-
ging regional development center (Santos & Rathmann,
2009; World Bank, 2003), with three major highways
crossing it: Federal Highways BR-230 and BR-343 and
State Highway PI-140 (CECI, 2007). BR-230 is the
famous Transamazonian highway linking the metropol-
itan regions of the city of Jodo Pessoa in Paraiba State
(NE Brazil) with Labrea in Amazonas State (Amazon
region) (Walker, Perz, Arima, & Simmons, 2011).
Studies have shown that wild animals are trapped and
heavily traded (by wildlife traffickers or by local residents
of several nearby areas) along the BR-230 highway
(Bonaudo, Le Pendu, Faure, & Quanz, 2005;
RENCTAS, 2001; Sills et al., 2014; Smith, 1976), while
the Transamazonian and BR-153 highways are probably
the principal routes used for wildlife trafficking in Brazil
(Hernandez & Carvalho, 2006). The BR-343 highway
connects northern Piaui State (the Parnaiba River
Delta, a region with a rich biological diversity) to the
southern part of that state, and then junctions with
other routes to central-western and southeastern Brazil
(RENCTAS, 2001).

Manga is a border community 55km from Floriano
(Google Maps®, 2016) that encompasses two sister vil-
lages, Manga-Piaui and Manga-Maranhdo, which are
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Figure |. Study area: Municipality of Floriano (Piaui State) and interstate community of Manga (Maranhio and Piaui States).
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parts of the municipalities of Floriano-PI and Bardo de
Grajau-MA. These two towns have populations of
approximately 700 inhabitants (Community Association
estimates), and their economic activities include fishing,
livestock raising (cattle, goats, and chickens), and subsist-
ence agriculture (cassava, beans, and several fruits)
(Google Maps©, 2016). Local residents also engage in
bushmeat hunting for food and medicinal purposes
(W. M. S. Souto, personal observations, 2016).

The regional climate is semiarid, with mean monthly
temperatures between 25°C and 28°C (CECI, 2007). The
study area is located in an ecotone region between
Cerrado (Neotropical savanna) and Caatinga (deciduous
thorny dryland) vegetations (Castro, 2003), with a mean
annual rainfall of 1,100mm (Viana, Vasconcelos,
Azevedo, & Souza, 2002).

Data Collection

Data collection was undertaken from August 2015 to
May 2016. As in previous ethnozoological studies
(e.g., Souto et al., 2011; Souza & Alves, 2014), data
were collected using semistructured questionnaires com-
plemented with unstructured interviews and informal
conversations. The questionnaires covered the following
key points: (a) socioeconomic aspects; (b) if interviewees
trapped wild animals to capture pets; (c) (illegal) trade
aspects of live wild animals; (d) trapping techniques and
strategies; (¢) means of transportation to preferred trap-
ping areas; and (f) reasons for capturing wild animals.

Data collection followed a convenience-sampling pro-
cedure (Kamins et al., 2011) that considered people
encountered in the study areas with native wild pets in
their homes or transporting or selling live wild animals as
pets. Only people who acknowledged capturing wild ani-
mals were considered in this sample. All interviews were
conducted by a single researcher (M. A. R. T.), while
other workers (W. M. S. S., B. F. C. F. S., and K. G.
G. C. L.) contributed by locating participants for the
study. This sampling procedure was adopted because
the hunting or trapping of native species is illegal in
Brazil (Federal Law No. 9.605/98) and most people
tend to be reluctant to (or refuse to) participate in this
type of research (Alves & Souto, 2010).

Rapport was the most important element in this study,
enabling us to undertake interviews with goodwill. Once a
potential interviewee was identified, we scheduled a meet-
ing location for further conversations. During the first,
more informal, conversations, we addressed aspects of
the local biodiversity and provided information concern-
ing the research project itself. The meeting localities were
always chosen by the participants, generally their resi-
dences or workplaces.

Additionally, two local residents were recruited
(by WMSS) to voluntarily check whether wild pets were

being sold in the Floriano Municipal Market, and the
relationships of this market with the live wild animal
trade chain. The volunteers acted as if they were cus-
tomers interested in purchasing wild pet animals during
three visits to the local market (December 2015, and
February and April 2016). The volunteers asked local
merchants where they could acquire specimens or find
wild animals traders, and also attempted to buy song-
birds, mammals, or chelonian species (popular pets in
Brazil) at the market (Alves et al., 2016; Destro et al.,
2012; Fernandes-Ferreira et al., 2012). The information
obtained from the market traders was compared with
data provided by the trappers who were interviewed to
elucidate the local trade chain. This strategy was a sim-
plification of the procedures used by TRAFFICO to
investigate the wildlife trade for pet and medicine pur-
poses in Southeast Asia (Nowell, 2000; Shepherd &
Magnus, 2004; Shepherd, Sukumaran, & Wich, 2004).
More detailed data (e.g., the numbers of specimens sold
by market traders) was not sought in this study as it is
virtually impossible to obtain reliable information con-
cerning this highly local and secretive trade, and it
would have exposed the volunteers and researchers to
certain risks.

The research was approved by the Ethics Committee
of the Federal University of Piaui, Campus Ministro
Petronio Portella (CMPP; Protocol number CAAE
47887015.9.0000.5214). Prior to each interview with the
pet trappers, they were asked to sign a Free Consent and
Understanding Agreement (TCLE).

Species Identifications, Food Habits, and
Conservation Aspects

Passeriformes identifications were based on: (a) specimens
held by the trappers or traders themselves; (b) photo-
graphic records of specimens obtained during guided
tours with some interviewees or other local residents;
and (c¢) through the identification of vernacular names
(with the help of taxonomists who were familiar with the
local wildlife; WMSS, AG, BFCFS, GAP). Birds were also
identified with aid of specialized literature (Sigrist, 2009)
and reliable digital sources (WikiAves, 2016). The classifi-
cation and nomenclature used followed the determinations
of the Brazilian Committee of Ornithological Registration
for Birds (CBRO; Piacentini et al., 2015). The conservation
status of the recorded species follows [IUCN Red List ver-
sion 2016.1 (IUCN, 2016). The food habitats of the pas-
serines were based on Myers et al. (2016), Santos (2004),
and WikiAves (2016).

Data Analysis

UV, an ecthnobiological index adapted from Phillips
and Gentry (1993) by Rossato, Leitao-Filho, and
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Begossi (1999), was employed for quantifying the relative
importance of each species reported. UV was calculated
as follows: UV =) U/n, where U is the number of cit-
ations per species; and # is the number of informants or
interviewees.

Incidence-based data (such as Alves et al., 2016) were
used to quantify the number of species reported by the
interviewees (samples). The sampling effort was evaluated
using species accumulation curves, computed as the aver-
age of 1,000 randomized species accumulation curves
based on a species-by-sample incidence-based matrix
(Colwell & Coddington, 1994). The nonparametric spe-
cies richness estimators Chao 2 and Jackknife 2 were used
to estimate sampling completeness (Gotelli & Colwell,
2011). Chao 2 and Jackknife 2 have been successfully
used in ethnobiological research (Alves, Gongalves, &
Vieira, 2012; Bonifacio, Freire, & Schiavetti, 2016;
Ferreira, Fernandes-Ferreira, & Léo Neto, 2013;
Whiting, Williams, & Hibbitts, 2011). EstimateS version
9.1.0 software (Colwell, 2013) was used to calculate both
Chao 2 and Jackknife 2, in addition to the species accu-
mulation curves.

Nonparametric univariate statistics were utilized to
assess the influence of socioeconomic factors (age, edu-
cation level, residence zone, trade in zootherapeutic spe-
cies) on the species richness exploited by hunters. All
statistical tests were performed using IBM SPSS version
23 (IBM© Corp., 2014) or BioEstat version 5.3 software
(Ayres, Ayres Jr., Ayres, & Santos, 2005). The level of
significance adopted was 5% (p <.05) in all cases.

Results
Trapper Profiles

A total of 67 local residents consented to participate in
this study. Of that total, 61 admitted to participating in
the trapping or trading of passerines and composed the
effective research sample. Table 1 summarizes the socio-
economic aspects of interviewees. In general, bird trap-
pers were men (n = 52; 85.25%) with low education levels,
but often with personal incomes higher than the min-
imum wage and owned motor vehicles (Table 1).

Mobile phone (or smartphone) ownership, access to
tap water, and electricity were universal among the inter-
viewees, and are not itemized in Table 1.

Sampling Effort and Target Species

Thirty-nine bird species were reported as being targeted
by trappers (Table 2). Only one species was not native to
the Brazilian fauna: the Common Waxbill Estrilda astrild
(Linnaeus, 1758)—a bird that was apparently introduced
into Brazil with the slave trade in the first half of the 19th
century (Fontoura, Dyer, Blackburn, & Orsi, 2013).

5
Table I. Key Socioeconomic Profiles of Bird-Trappers
Interviewed.
Socioeconomic aspect n %
Locality
Community of Manga 4 6.56%
(Piaui and Maranhdo States)
Floriano (urban and peri-urban 57 93.44%
(except Manga residents))
Gender
Female 9 14.75%
Male 52 85.25%
Age group
Less than 30 years old (y.0) 21 34.43%
>30y.0. e <50 anos y.o. 22 36.07%
>50y.0. 18 29.51%
Schooling
A—Very low (llliterate or 9 14.75%
semi-literate)
B—Low (incomplete or complete 31 50.82%
elementary school “ensino
fundamental”)
C—Medium (incompleteor complete 21 34.43%
secondary school “ensino médio”)
Personal income
A—Low 16 26.23%
<minimum wage (BRL $ 788/ 16 26.23%
USD $ 2294)
B—Medium-high 45 73.77%
>| e <2 minimum wage 43 70.49%
(USD $ 229.4-$ 458.8)
>2 minimum wage (USD $ 458.8) 2 3.28%
Internet access daily
Yes 32 52.46%
No 29 47.54%
Motorized vehicle(s) at home
A—Yes 39 63.93%
Motorcycle 23 37.70%
Car 8 13.11%
Both 8 13.11%
B—No 22 36.07%
Sell wild Passeriformes
Yes 25 40.98%
No 36 59.02%

E. astrild now has well-established populations through-
out Brazil that are exploited in the wild pet trade (Rocha,
Bergallo, & Mazzocchi, 2011; Silva & Oren, 1990).
Chao 2 estimated 47.2 £ 6.8 (SD) passerine species tar-
geted by trappers in the study region, whereas Jackknife
2 estimated 52.8 species. Consequently, our sampling
effort ranged from 73.6%, Richness species observed
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Table 2. Passeriformes Species Reported by Bird-Keepers or Trappers of Floriano Region, Piaui State, Middle-North of NE Brazil.

Family or species—local name IUCN Red Food

(in portuguese), English name uv List 2016-1 habits Prices

Estrildidae

Estrilda astrild (Linnaeus, 1758)— 0.03 LC gr $
bico-de-lata/bico-de-lacre, Common
Waxbill

Corvidae

Cyanocorax cyanopogon (Wied, 0.06 LC om $°
182 1)—cancio, White-naped Jay

Cardinalidae

Cyanoloxia brissonii (Lichtenstein, 0.04 LC pgr $
1823)—azulao, Ultramarine
Grosbeak

Fringillidae

Euphonia chlorotica (Linnaeus, 0.07 LC fr BRL 5 (USD 1.45) (sm)
|766)—vim-vim, Purple-throated
Euphonia

Spinus yarrellii (Audubon, 1839)— 0.04 \ gr BRL 200-500 (USD 58.14—
pintassilva, Yellow-faced Siskin 145.35) (sm), BRL 100-300

(USD 29-87.21) (f, nsm)

Icteridae

Chrysomus ruficapillus (Vieillot, 0.04 LC om $
I819)—-casaca, Chestnut-capped
Blackbird

Gnorimopsar chopi (Vieillot, 0.25 LC om BRL 300-1,000 (USD 87.21—
1819)—chico-preto, Chopi 290.7) (sm), BRL 10-50
Blackbird (USD 2.91-14.53) (nsm)

Icterus jamacaii (Gmelin, 1788)—sofreu 0.15 LC om BRL 20 (USD 5.81) (m),
(or concriz), Campo Troupial “very cheap” (< BRL 5)

(< USD 1.45) (f)

Icterus pyrrhopterus (Vieillot, 0.1 LC om BRL 15-60 (m) (USD 4.36—
1819)—pega 17.44), “very cheap”
(or xexéu-de-bananeira), (< BRL 5) (f)
Variable Oriole

Cacicus cela (Linnaeus, 1758)— 0.1 LC om $? (“expensive”)
xexéu-de-bananeira, Yellow-rumped
Cacique

Psarocolius decumanus (Pallas, 0.01 LC fr $* (“expensive”;
| 769)—rei-congo (or japu), BRL > 200, > USD 58.14)
Crested Oropendola

Mimidae

Mimus saturninus (Lichtenstein, 0.21 LC om $
1823)—sabia-do-campo,
Chalk-browed Mockingbird

Passerellidae

Zonotrichia capensis (Statius Muller, 0.03 LC om $? (“very cheap”)
1776)—tico-tico, Rufous-collared
Sparrow

Polioptilidae

Polioptila plumbea (Gmelin, 0.0l LC in $? (“very cheap”)

| 788)—gatinha, Tropical
Gnatcatcher
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Table 2. Continued

Family or species—local name IUCN Red Food

(in portuguese), English name uv List 2016-1 habits Prices

Thraupidae

Charitospiza eucosma (Oberholser, 0.42 NT gr BRL 20-50 (USD 5.81-USD
1905)—papa-capim-amarelo, 14.53) (ms), BRL 2—15 (USD
Coal-crested Finch 0.58-4.36) (nsm, f)

Coryphospingus pileatus (Wied, 0.0l LC gr BRL 30-50 (USD 8.72-14.53)
1821)—sitio (or maria-fita), (ms), BRL 5 (USD 1.45)
Pileated Finch (nsm, f)

Paroaria dominicana (Linnaeus, 0.33 LC pgr BRL 30-500 (ms) (USD 8.72—
1 758)—galo-de-campina, Red- 145.35), BRL 5-30 (nsm, f)
cowled Cardinal (USD 1.45-8.72)

Porphyrospiza caerulescens (Wied, 0.04 NT pgr $
1830)—azuldo-pequeno, Blue Finch

Saltator similis (d’Orbigny & Lafresnaye, 0.0l LC om $
1837)—trinca-ferro, Green-winged
Saltator

Saltator maximus (Statius Muller, 0.0l LC om (pfr) $
1776)—trinca-ferro, Buff-throated
Saltator

Sicalis columbiana (Cabanis, 0.24 LC gr BRL 40-100 (sm) (USD
185 I)—canario-cochicho (or cochi- 11.63-29.07), BRL 10-30
cho), Orange-fronted Yellow-Finch (USD 2.91-8.72) (nsm, f)

Sicalis flaveola (Linnaeus, 1766)— 0.31 LC gr BRL 50-300 (USD 14.53—
canario-da-terra, Saffron Finch 87.21) (sm), BRL 10-100

(USD 2.91-29.07) (nsm,
f), > BRL 500
(> USD 145.35) (mbf)

Sicalis luteola (Sparrman, 1789)— 0.04 LC pgr BRL 15 (USD 4.36) (sm), BRL
gaturamo, Grassland Yellow-Finch 5 (USD 1.45) (f, nsm)

Sporophila angolensis (Linnaeus, 0.12 LC pgr BRL 80-200 (USD 23.26—
1766)—curid, Chestnut-bellied 58.14) (sm), BRL 20-100
Seed-Finch (USD 5.81-29.07) (nsm, f)

Sporophila bouvreuil (Statius Muller, 0.03 LC gr $*
1776)—caboclinho, Copper
Seedeater

Sporophila leucoptera (Vieillot, 0.0l LC gr $
1817)—chorona, White-bellied
Seedeater

Sporophila lineola (Linnaeus, 0.49 LC gr BRL 20-200 (USD 5.81—
1758)—bigode, Lined Seedeater 58.14) (sm) BRL 5-25

(USD 1.45-7.27) (nsm, f)

Sporophila maximiliani (Cabanis, 0.03 vu gr $* (“expensive”)
1851)—bicudo, Great-billed
Seed-Finch

Sporophila nigricollis (Vieillot, 0.42 LC gr BRL 20-150 (USD 5.81-
1823)—papa-capim, Yellow-bellied 43.06) (sm) BRL 2-15
Seedeater (USD 0.58-4.36) (nsm, f)

Sporophila plumbea (Wied, 1830)— 0.39 LC gr BRL 50-300 (USD 14.53—
patativa, Plumbeous Seedeater 87.21) (sm), BRL 5-50

(USD 1.45-14.53) (nsm)

Sporophila albogularis (Spix, 0.12 LC gr BRL 50-250 (sm) (USD-

1825)—coleiro (or golado),
White-throated Seedeater

14.53-72.68), BRL 20-50
(USD 5.81-14.53) (nsm, f)
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Table 2. Continued

Family or species—local name IUCN Red Food

(in portuguese), English name uv List 2016-1 habits Prices

Tangara palmarum (Wied, 0.03 LC om $? (“cheap”)
182 1)—pipira-verda (or sanhagu-
verde), Palm Tanager

Tangara sayaca (Linnaeus, 0.1 LC om $* (“cheap”)
| 766)—pipira-azul, SayacaTanager

Tachyphonus rufus (Boddaert, 0.0l LC pfr $? (“cheap”)
1783)—pipira-preta, White-lined
Tanager

Volatinia jacarina (Linnaeus, 0.0l LC pgr $? (“cheap”)
| 766)—tiziu, Blue-black Grassquit

Tyrannidae

Pitangus sulphuratus (Linnaeus, 0.01 LC om $*
|766)—bem-te-vi, Great Kiskadee

Turdidae

Turdus amaurochalinus (Cabanis, 0.01 LC om $
| 850)—sabia-bico-de-osso, Creamy-
bellied Trush

Turdus leucomelas (Vieillot, 0.03 LC om $*
1818)—sabia-pardo (or barranco),
Pale-breasted Trush

Turdus rufiventris (Vieillot, 1818)—sabia- 0.21 LC om BRL 15-200 (USD 4.36—

laranjeira (or sabia-verdadeiro),
Rufous-bellied Trush

58.14) (sm, nsm, f)

Note. UV = Use-value; Red List Categories: LC = Least Concern; NT = Near Threatened; VU = Vulnerable. Food habits of Passeriformes: fr = frugivorous;
gr = granivorous; in = insectivorous; om = omnivorous; pfr = predominantly frugivorous; pgr = predominantly granivorous. About prices: $*= bird known
as sold, but without a specified price; sm = singing male; f=female; nsm =not singing male; m = male; mbf =male for bird fights (“rinhas”). Currencies:

BRL = Brazilian Real; USD = United States Dollar.

(Sobs)/Jack 2, to 82.98%, Sobs/Chao 2. The sampling
effort was high because the Chao 2 species accumulation
curve reached its asymptote, while the Jack 2 curve was
close to stabilization (Figure 2).

The average number of bird species reported per trap-
per was 5.16+4.22. Some socioeconomic factors influ-
enced the numbers of species reported by the
interviewees. The numbers of species reported by each
trapper were significantly different according to the inter-
viewee’s age group (Kruskal-Wallis H=9.16, gl=2,
p=.01), with younger participants (<30 years old) trap-
ping more different species than older individuals
(=50 years old; post hoc Dunn test, p<.05; mean
ranking young trappers=38.45; mean ranking most
older trappers=21.19). Our results also showed that
the engagement of hunters in the wild pet trade
encourages the exploitation of greater passeriform species
richness (Mann-Whitney U=0628.5, nen
A(doesn’t sell pets) = 30, mean ranking ;) = 38.14, mean ran-
King(doesn't sell petsy = 26.04, p=.008). Personal income
(Mann—Whitney U, p > .05), on the other hand, and edu-
cation levels (Kruskal-Wallis H, p >.05) did not influ-
ence the number of species reported by the trappers.

pets) — 25:

Thraupidae (n=21 spp.), Icteridae (6 spp.),
Fringillidae, and Turdidae (both 3 spp.) were the most
important families in terms of species richness. The major
target birds recorded by trappers, based on UV, were the
Lined Seedeater Sporophila lineola (UV = 0.49), the Coal-
crested Finch Charitospiza eucosma and the Yellow-
bellied Seedeater Sporophila nigricollis (both with
UV =0.42), the Plumbeous Seedeater Sporophila plumbea
(0.39), the Red-cowled Cardinal Paroaria dominicana
(0.33), the Saffron Finch Sicalis flaveola (0.33), the
Chopi Blackbird Gnorimopsar chopi (0.25), the Orange-
fronted Yellow-Finch Sicalis columbiana (0.24), and the
Chalk-browed Mockingbird Mimus saturninus and the
Rufous-bellied Thrush Turdus rufiventris (0.21; Table 2).
Most species are granivorous (n=18 spp.; 46.15%) or
omnivorous (n=16; 41.03%). One species targeted by
bird trappers (The Tropical Gnatcatcher Polioptila plum-
bea), however, is insectivorous. Examples of illegally
trapped and traded passerines in southern Piaui are
shown in Figure 3.

In addition to trapping for household pets, some bird
species are used in bird fights, locally known as rinhas.
According to interviewees, the “candario-da-terra” Sicalis
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Figure 2. Species accumulation curve (Chao 2 and Jackknife 2 estimators), comparing the number of observed species (Sobs) and the
estimated richness of Passeriformes species exploited as wild pets in surveyed area.

flaveola is the most commonly used passerine for bird
fights, in addition to Paroaria dominicana, Sicalis
columbiana, and Sporophila spp. Trappers reported that
rinhas are usually held on weekends at clandestine venues
at the organizers’ or trappers’ homes. During these bird
fight events, two or three adult males of a single species
are put in a cage adjacent to a cage containing a female of
the same species (to encourage sexual fights between
males). The male bird most seriously injured by the end
of the combat is considered the loser. The interviewees
noted that bird deaths were common in rinhas fights,
especially among S. flaveola males. Our interviews and
observations of caged birds indicated that many of the
birds not immediately dying in rinhas bouts can nonethe-
less be seriously injured or blinded.

Trapping and Bird-Keeping

Passerine trapping occurs mainly in the months of
December (n=139; 63.93%), January (n=44; 72.13%),
February (n=37; 60.66%), and March (n=230;
49.18%). These are the rainiest months in the region
(Medeiros, Azevedo, Saboya, & Francisco, 2013), and
practically all of the interviewees reported an abundance
of passerines during this period. All of the interviewees
indicated that at least three species (Sporophila albogu-
laris, Sporophila angolensis, and Sporophila lineola) were
only encountered in the rainy season.

The trappers captured birds mainly during the day.
Trapping expeditions normally start in the early morning
hours (between 3 a.m. and 5 a.m.) and terminate by late

afternoon. Only seven trappers (11.47%) reported a pref-
erence for capturing birds at night. Bird trapping at night
requires the use of rechargeable LED flashlights (which
can be purchased locally for about BRL $20.00 [USD
$5.81; April 2016]). Night time trapping excursions do
not use traps and are designed to take young passerines
in their nests or sleeping adults. Daylight trapping excur-
sions, on the other hand, are more diverse in terms of
their capture strategies and target species. In addition
to the direct capture of young passerines in their nests,
the interviewees reported three other popular techniques
or strategies for harvesting birds during the daytime:
gaiolas assaprdo (trap-door type cages), visgo (glue
sticks), and arapuca traps.

The trap-door cage (assaprdo) was the technique most
frequently mentioned by the interviewees (n=41;
67.21%) and they were used to capture all of the target-
passerines in the study areas. The trappers will bait the
cages with fruits, seeds, or other items selected according
to the target-species. Trap-door cages are extremely
effective for capturing species of the families Icteridae
and Thraupidae; females can be used as bait
(““chamas™) to attract males to the cages. Trap-door
cages can be readily purchased at local markets, with
different prices and of different sizes depending on the
customer’s purchasing power. The poorest trappers, for
example, can buy small wooden trap-door cages at the
Floriano Municipal Market that can be attached to
common, larger cages.

Visgo (n=40; 65.57%) is a passive technique for trap-
ping small birds using natural or industrial adhesives.
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Figure 3. Examples of Passeriformes trapped for pet purposes in middle-north region, NE Brazil. (a) Estrilda astrild, (b) Charitospiza
eucosma, (c) Psarocolius decumanus, (d) Cyanocorax cyanopogon, (e) Paroaria dominicana, (f) Sicalis flaveola, (g) Sporophila albogularis,
(h) Chrysomus ruficapillus. Credits: (a, c) Mateus Silva; (b, f) Wedson Souto; (d, e, g, h) Mauro Torres.

According to the interviewees, the glue is usually made
from mangabeira latex, Hancornia speciosa Gomes
(Apocynaceae), harvested in Southern Piaui. We found
mangabeira latex spheres with diameters of 5 to 8cm
being sold for BRL $10.00 (~USD $2.90) in exotic pet
stores or in stalls at the Floriano Municipal Market.
Visgo has been described being used in various cultures,
indicating that the strategy is effective and has ancient
roots (Bezerra, Araujo, & Alves, 2012; Platt et al., 2012;
Shepherd et al., 2004). The glue is spread on the branches
of fruiting shrubs or trees to capture omnivores,

granivorous, or frugivorous passerines. As described by
Fernandes-Ferreira et al. (2012) in Ceara State, local
trappers also apply lime to small branches near the
cages with the “chamas” females. The arapuca, another
popular technique used by bird catchers (n = 6; 9.84%), is
a pyramid-shaped cage or trap held open by a pressure
trigger, as previously described by Bezerra et al. (2012).
These traps are baited with corn bran, fruits, or both,
depending on the target-species.

The use of motor vehicles for bird trapping journeys
is a common practice in the study areas. At least 18
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interviewees (29.5%) reported to employ motorcycles,
cars, and buses as exclusive transport resources to
access preferred wildlife resource areas. All other inter-
viewees reported to use vehicles, especially motorcycles to
cover long distances (> 5km) between the trapper’s resi-
dence and the trapping areas. Travelling distances were
influenced by the interviewees’ areas of preference for
capturing birds, by target-species rarity, and by passerine
habitats. Some Thraupidae species (e.g., Paroaria domin-
icana, Sporophila lineola, and Tangara spp.), for example,
can be trapped even in peri-urban areas, whereas other
tanagers (e.g., Charitospiza eucosma, Saltator spp.,
Sporophila spp.), as well as all Icteridae species, are
mainly captured in rural areas, particularly in matas
(islands of Cerrado-Caatinga ecotone vegetation) or
fruit orchards. There was a unanimous perception that
passerine trapping now occurs in areas increasingly dis-
tant from the urban center of Floriano. A total of 26
hunters (42.62%) reported the need to travel more than
10 km to trap wild animals.

We observed that birds were usually kept in small
cages (~60cm (length) x 40cm (width) x 40cm (height)),
probably because larger cages are more expensive and
more difficult to transport. The cages can be made of
metal or wood, and both types were easily found for
sale in specialized shops in Floriano at prices ranging
from BRL $40 to BRL $500. Based on information pro-
vided by the interviewees, the diets of captured birds are
restricted to a very limited number of food items, with
omnivorous or frugivorous birds being fed with fruits,
while granivorous birds are kept with commercial bird-
seed or corn bran. Polioptila plumbea (Gmelin, 1788), an
insectivorous bird, is fed with a mixture of fruits and a
few insects.

The Local and Regional Market Chain of
Passeriformes, Prices, and Conservation Status

At least 40.98% of the interviewees (three from the
Manga community and 22 from Floriano, Table 1)
assumed their involvement in the illegal passerines
trade. Based on interviews with trappers and informa-
tion from market traders, our results suggest a direct
market chain with a rapid local turnover of passerines,
operationalized mainly outside the Floriano Municipal
Market.

Trappers from the Manga community indicated that
they are contacted by residents of Floriano (and other
urban centers in the states of Piaui and Maranhdo) to
obtain wild specimens for pet purposes. They also
reported contacts from pet buyers from the urban zone
of Floriano through indications by acquaintances or
friends. Contacts between trappers from Manga and
local end-consumers are arranged through mobile
phone contacts or brokered by third parties. Trade

operations are often carried out at the homes of the trap-
pers or those of the end-consumers. Similar strategies
were reported by interviewees from the Floriano urban
area. Trappers from Floriano also pointed out the use of
social networks (Facebook™ and Whatsapp™) to find
customers. Contacts with carriers, the people who move
the purchased specimens from the trapper’s home to the
buyers, were reported by only six interviewees (9.83%).

The Floriano Municipal Market seems to be a less
significant, although persistent, outlet for the wild pet
trade. None of the trappers engaged in the passerine
trade reported selling birds to final consumers in the
public market, although at least four urban interviewees
from Floriano did so. The interviewees could not directly
identify buyers of native passerines in the Floriano
Municipal Market, although four vendors at that
market reported that some traders and owners of neigh-
boring stores (unidentified persons) sell live wild animals.
The market vendors also reported that sales of
Passeriformes species by store owners never occur in
the market itself, but rather in the store owner’s or
market trader’s home (or other locations used as illegal
trade points).

Connections between the local and regional market
chains of wild passerines were identified. Urban inter-
viewees from Floriano indicated that buyers from at
least three municipalities (Teresina [the capital of Piaui
State], Bardo de Grajati-MA, and Imperatriz-MA [the
second largest city of Maranhao State]) and imprecise
numbers of communities and municipalities in the vicinity
of Floriano travel to the study areas to acquire pets.

All passerine species reported in this study are illegally
traded in South of Piaui. The interviewees accurately
reported the prices of 18 species (Table 2). Some species
(e.g., the White-naped Jay Cyanocorax cyanopogon, the
Rufous-collared Sparrow Zonotrichia capensis, and the
Great-billed Seed-Finch Sporophila maximiliani) had no
specified prices, or were generically considered ‘‘very
cheap” or “expensive.”

We identified a pattern of bird prices. Juvenile male
and adult songbirds that do not sing in captivity (locally
known as ““brabo” birds) are sold at relatively low prices,
usually between BRL $2 and BRL $30 (USD $0.58-USD
$8.72). Females are sold at equivalent “brabo” prices, or
even less. Adult males with captive singing abilities are
known as ““cantador” and command the highest commer-
cial prices. Rarity is a second determinant factor for pas-
serines prices. Adult males of Gnorimopsar chopi were
sold for approximately BRL $1,000 (~USD $290.7),
due to both its admired singing and the difficulty in find-
ing and capturing this species. The prices of Saffron
Finches Sicalis flaveola (Linnaeus, 1766) used in
“rinhas” are influenced mainly by their “fight records.”
The trappers spoke of ““‘champion” S. flaveola specimens
that sold for more than BRL $ 5,000 (~USD $1,455).
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Another difficult component to evaluate, but which
greatly influences bird prices, is the trapper’s perception
of the customer’s social or economic level. Members of
the elite or upper middle class will often spend large sums
to purchase wildlife products, so that some trappers
(or vendors) raise their prices for well-off buyers. One
interviewee, for example, reported the sale of one
“xexéu” (the Yellow-rumped Cacique) Cacicus cela for
BRL $3,000 (USD $872.09) to a local politician.

All of the species mentioned by the trappers are listed
on the ITUCN Red List, although most of them (35
spp., 89.74%) are classified as LC and not endangered
(Table 2). Two species—the Coal-crested Finch
Charitospiza eucosma and the Blue Finch Porphyrospiza
caerulescens—are classified as near threatened. Two other
species, the Yellow-faced Siskin Spinus yarrellii and the
Great-billed Seed-Finch Sporophila maximiliani, are con-
sidered Vulnerable.

Discussion
Species Richness

Twenty-one passerine species were found for sale in the
Campina Grande public market, the largest inland city in
NE Brazil (Rocha, Cavalcanti, Sousa, & Alves, 2006).
Likewise, Licariao et al. (2013) found 20 bird species
with illegal bird-keepers in Campina Grande. A recent
study performed in the Amazon, summarizing data of
seizures over a period of 10 years, recorded a total of
23 native passerines species traded as wild pets
(Nascimento et al., 2015). Our results represent one of
the most complete records of the use and trading in
Passeriformes in Northern and NE Brazil (see Alves
et al.,, 2010; Fernandes-Ferreira et al., 2012; Licarido
et al., 2013; Nascimento et al., 2015; Regueira &
Bernard, 2012; Souza & Alves, 2014).

The species richness reported by trappers reinforces
the view that Passeriformes are the pets preferred by trap-
pers and the general population throughout Brazil (as
well as other tropical areas; Alves et al., 2010; Pereira
& Brito, 2005; Shepherd et al., 2004). The capture and
trading of passerines is probably favored due to the fact
that these birds are easy (and inexpensive) to maintain in
captivity (Alves et al., 2010; Fernandes-Ferreira et al.,
2012). The geographical location of the study area
(an ecotone zone) also influenced the species richness of
the caged birds, as all of the species reported (except
E. astrild) are native to the Caatinga and Cerrado
domains (see Sigrist, 2009; WikiAves, 2016).

Roads and highways have been identified as facilita-
tors of trapping and trading in live animals around the
world—particularly in areas with rich biological diversi-
ties (Nascimento et al., 2015 RENCTAS, 2001;
Shepherd, 2006). Alves et al. (2010) noted that it is

common for people to sell wild animals along highways
in Brazil, and they serve as access routes to preferential
trapping zones in the semiarid region of NE Brazil. This
was likewise observed in the present study, as the PI-140
and BR-324 highways were used by the trappers as their
principal routes for harvesting several bird species,
including Spinus yarrellii, which is caught further South
in Piaui State, in the region encompassing the Serra das
Confusoes (PNSC) and Serra da Capivara (PNSCa)
National Parks. According to at least two trappers, pas-
serines are more easily caught in both the PNSC as
PNSCa. Additional reports of bird buyers coming from
Maranhao State to the region around Floriano suggests
that the BR-230 highway is a frequent route for moving
wild pets taken in southern Piaui; this illegal trade works
in both directions, with individuals engaged in bird trap-
ping being able to obtain native Passeriformes in both
areas (Roe, 2008). In line with this perspective, the inter-
viewees pointed out that the Great-billed Seed-Finch,
Sporophila maximiliani, is mainly obtained by exchanges
with other bird-keepers, wildlife traders, or truck drivers.

The predominance of Thraupidae and Icteridae species
as caged passerines corroborates the results of other stu-
dies carried out in other regions of the Neotropics, show-
ing these families to be the most popular passerines
among bird-keepers and traders (Alves et al., 2016;
Daut et al.,, 2015; Marin-Espinoza, Guevara-Vallera,
Pricto-Arcas, Munoz-Gil, & Carvajal-Moreno, 2011).
Although intra- and interspecific factors (e.g., sex and
the age of the bird, species type, and local demand)
have been identified as drivers of trapper and consumer
preferences (Alves, Lima, & Araujo, 2012), tropical pas-
serines are known to be favored for their remarkable
songs or as ornamental birds with beautiful plumage
(Jepson & Ladle, 2005; Licarido et al., 2013; Shepherd
et al., 2004). The Thraupidae and Icteridae families are
potential targets for trappers as they combine both attri-
butes, as noted by Sick (2001) and Regueira and Bernard
(2012).

The high representation and popularity of Sporophila
species (n =8 spp., 20.51% of the total species richness)
corroborates data from environmental agencies and vari-
ous studies of the wild pet trade in Brazil. Sporophila spp.
lead in terms of the numbers of birds seized from trappers
or bird-keepers in the states of Amazonas (northern
Brazil) (Nascimento et al., 2015) and Minas Gerais
(southeastern Brazil; Souza et al., 2014), and research
undertaken in major urban markets and in metropolitan
areas of NE Brazil has indicated a similar trend. Costa
(2005) reported that Sporophila species were the most
commercialized birds in Fortaleza markets (Ceara
State), while Regueira and Bernard (2012) found the
highest abundance of Sporophila spp. in street markets
in the metropolitan area of Recife (Pernambuco State).
Sporophila species are favored due to their ease of
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breeding in cages, because they are territorial and defend
their territories by singing and quickly become docile in
cages with proper care just a few weeks after capture
(A. Guzzi, personal observation, 2016). Our results sug-
gest that these birds are among the species that suffer the
highest trapping pressure from the pet trade in different
parts of Brazil, even in areas where few studies have yet
been performed.

Which Factors Drive the Exploitation of
Wild Passerines as Pets in the Floriano
Region in Southern Piaui?

Cultural, sporting, commercial, and subsistence factors
were found to drive the trapping of Passeriformes in the
region around Floriano in southern Piaui State. As for
other uses of wild animals (Duffy, St John, Biischer, &
Brockington, 2016; Roe, 2008), the synergy of different
drivers, rather than the effect of any single one, acted to
promote the exploitation of wild pets in the ecotone study
areas. For example, capturing passerines can be a week-
end sport for some bird trappers, as well as a source of
extra cash for luxury items (e.g., beverages, cigarettes,
motorcycle equipment) or provide support for subsist-
ence items (e.g., food purchases or school fees).

Cultural factors motivating bird trapping were directly
or indirectly expressed by the interviewees, with the terms
“culture,” “tradition,” or “popularity” often being used
by the hunters. Additionally, the main species or genera
reported in this study are common cage birds in other,
more distant, regions of NE Brazil (Alves et al., 2016;
Regueira & Bernard, 2012), demonstrating that accessi-
bility and cultural tradition are linked drivers of bird
exploitation for pet purposes, as observed by Jepson
and Ladle (2009) in Indonesia.

Trapping activities and pet-keeping have often been
associated with sporting activities (Jepson & Ladle,
2009; Techachoochert & Round, 2013), and, in many
ways, the trapping and trading of Passeriformes in the
ecotone areas of Floriano are boosted by their sporting
aspects. Sporting activities (n=150; 81.92%), more than
subsistence (7 =9; 14.75%), were reported as the primary
reasons for capturing birds, and some sporting elements
were closely associated with trapping and keeping passer-
ines, especially (a) fun during trapping outings; (b) the
challenge of capturing a variety of species; and (c) enjoy-
ment in watching and wagering on bird fights.

Although none of the interviewees indicated the mon-
etary rewards of trading in Passeriformes as the main
reason for their capture, there is substantial evidence
that commercial interests are a major driver for trapping
wild passerines in the study areas. Wildlife trading is a
huge and growing business (Baker et al., 2013), with low
risks as compared with other illegal activities (e.g., drug
trafficking) but high profits (BirdLife International, 2013;

Roe, 2008). Not coincidentally, bird trappers of Floriano
region involved in commercializing wild passerines cap-
ture, on the average, more species than those who claim it
to be a hobby and rarely sell their birds. A larger reper-
toire of target species favors greater profitability and
ensures a constant supply of pets for the illegal market
throughout the year. A similar strategy has been adopted
by hunters and users of zootherapeutic species in NE
Brazil as a response to the variable availability or acces-
sibility of wild animals in any given season (Souto et al.,
2011).

Prices of wild passerines were generally high in com-
parison to the minimum wage (BRL $788 (~USD
$229.06)) at the time of data collection. According to
the interviewees, one Sicalis flaveola *“‘cantador” could
easily be sold for BRL $500 (USD $145.34) in the
urban area of Floriano. Even species considered locally
abundant (with low prices) can provide relevant profits.
Ten singing males of Paroaria dominicana sold for BRL
$600 would provide an increase in income almost equiva-
lent to another minimum wage—reinforcing the observa-
tions of Regueira and Bernard (2012) and Alves, Lima,
et al. (2012) that the profits generated by people involved
in trapping and trading wildlife are generally very diffi-
cult to estimate, although those monetary rewards can
often be very high.

Bird fights were also an additional component of the
capture and trading of some species, especially Sicalis
flaveola and Paroaria dominicana. In open interviews,
trappers reported that “rinhas” organized by economic
middle or lower class individuals have low betting levels
(about BRL $50-100) compared with bird fights held by
upper middle class residents (approximately BRL $1,000
or more). In both cases, part of the money wagered at the
“rinhas” goes to the owner of the victorious bird.

The wildlife trade is recognized as providing additional
income sources to families in tropical regions (Davies &
Brown, 2007; Gonzalez-Marin, Moreno-Casasola,
Castro-Luna, & Castillo, 2016), and Passeriformes were
locally perceived as sources of cash for such items as
drinks, cell phones, and car or motorcycle parts, as any
income from the sale of those birds “‘avoids spending
one’s salary,” as was clearly stated by an interviewee.
This data, along with the small number of trappers who
stated their dependence on commercializing wild animals
for subsistence income, probably reflects a recent shift in
the economic and social scenario in Brazil. From 2003 to
2014, Brazil experienced a period of economic and polit-
ical stability, with the implementation of income transfers
and significant improvements in the HDI (which reached
its highest level in 2007, UN-PNUD, 2013). The illegal
trade of passerines appears to have evolved into a means
of purchasing nonessential items more than subsistence
products by trapper families, although further studies will
be needed for a better assessment of the social, cultural,
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and economic roles of trapping and trading in live wild
animals. The continuous harvesting of wild animals by
urban and peri-urban communities around the world
highlights the need for further interdisciplinary research
in ethnozoology which can be used in strategies to con-
serve biodiversity (Alves, Oliveira, Rosa, & Cunningham,
2013). Understanding the contexts of wildlife uses of ani-
mals is central for elucidating their potential impact on
biodiversity conservation. In this sense, interdisciplinary
research with integrated methods, collaborative work,
and participatory decisions (see Broto, Gislason, &
Ehlers, 2009) provides an accurate analysis of the
social, ecological, and economic scenarios related to
bird-keeping and pet trade.

Implications for Conservation

Although few species reported in present study are threa-
tened, we cannot conclude that local bird harvesting does
not generate consequences for wildlife populations. The
trapping and trading of wild animals for pet purposes is
recognized as one of the greatest threats to tropical
faunas (Daut et al., 2015; Sodhi et al., 2011), and the
trapping of live animals has led to the elimination of sev-
eral populations of Sicalis flaveola, Gnorimopsar chopi,
and Icterus jamacaii in some regions of NE Brazil
(Fernandes-Ferreira et al., 2012; Olmos, Silva, &
Albano, 2005)—and the harvesting of Spix’s Macaw
Cyanopsitta spixii (Wagler, 1832) as pets is considered
the main cause of their extinction in the wild (Alves,
Lima, et al., 2012). To know exactly the ecological con-
sequences of the bird trade, it is necessary to carry out
local and regional bird population studies for the species
most harvested.

High mortality rates are associated with the capture
and transport of wild animals (Alves, Lima, et al., 2012;
Baker et al., 2013), and this is probably also true in the
region around Floriano, since trapped birds are usually
kept in small cages, and often shown signs of injuries or
malnutrition, with insectivorous and some omnivores
species having especially high rates of mortal-
ity—becoming disposable elements in this type of wildlife
use (Shepherd et al., 2004).

Bird-keeping has cascading effects not only on popu-
lations of the target species but also in the ecosystems in
which those birds naturally occur (Chng, Eaton,
Krishnasamy, Shepherd, & Nijman, 2015; Harris et al.,
2016). As pointed out by other studies (e.g., Gilbert,
Sokha, Joyner, Thomson, & Poole, 2012; Harrison
et al., 2013), the exploitation of wild birds has serious
consequences—directly through local declines and extinc-
tions and indirectly by impacting important ecological
processes such as seed dispersal and pollination.

Biological invasion is another phenomenon that con-
cerns conservationists throughout the world, provoking

ecosystem changes and disruptions of interspecific rela-
tionships established between the local biota (Garcia-
Diaz, Ross, Ayres, & Cassey, 2015). Bird-keeping and
trading in wild species have been responsible for major
biological invasions, with Silva and Oren (1990) reporting
the introduction of Aratinga jandaya, Icterus jamacaii,
Paroaria dominicana, and Sporophila albogularis in
Belém city, Para State (Amazon region). Due to wild
animal trafficking from NE Brazil to other regions,
Paroaria dominicana can now be found in southern
(Porto Alegre city) and southeastern (Sdo Paulo) Brazil
(Ferreira & Glock, 2004; Godoy & Matushima, 2010). As
the Floriano region is a major road hub, the wildlife
traded there will surely be distributed to other regions
in Brazil.

Strategies for bird conservation are urgently needed,
with monitoring, enforcement, and effective sanctions
(Alves, Lima, et al., 2012; Regueira & Bernard, 2012) .
Effective enforcement will require new strategies, as trap-
pers (and wildlife traders) are aware of the everyday
efforts of federal and state agencies to combat wildlife
trafficking. Given the clandestine nature of bird-keeping
and wildlife trading, as well as the availability of techno-
logical resources for communication and trapper mobil-
ity, it is essential that environmental agencies adopt better
intelligence measures and patrol local roads and the main
highways more intensively (Alves, Lima, et al., 2012).

Law enforcement, however, is only one aspect of com-
bating illegal wildlife exploitation (Daut et al., 2015), as
one of the most serious challenges to bird conservation in
the Neotropics is integrating human needs and wildlife
conservation (Alves et al., 2010). The clandestine perpetu-
ation of trapping and bird-keeping, even after decades of
prohibition, highlights the inefficiency of environmental
actions exclusively directed toward law enforcement and
control (Alves et al., 2016). Integrated conservation and
intervention plans must consider both trappers and local
or regional demand for wild pets. Environmental educa-
tion programs in schools, media campaigns exposing
animal cruelty, and the mortality rates involved in trap-
ping and in wildlife transport, as well as the risks of dis-
ease transmission to humans could reduce the demand for
wild animals on a medium-term basis (Kuhnen &
Kanaan, 2014; Nascimento et al., 2015).

Based on other studies (Daut et al., 2015; Jepson &
Ladle, 2005), the regulation and implementation of sys-
tems for captive breeding and reproduction of species
popularly exploited by trappers or bird-keepers and illegal
trade networks, together with effective systems for moni-
toring and recording native specimens born in captivity,
could represent a feasible manner of generating income for
people involved in the trapping and trading of wild ani-
mals—at least partially filling the demand for passerines.

In another perspective, regulation of trapping and
trade of wild-caught birds could be considered as a
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strategy to reconcile cultural and economic demands of
the people involved in these activities. This, however, is a
new scenario that deserves careful analysis and eco-
logical, legal, and social studies with broad and effective
engagement of environmental agencies for implementa-
tion. In important Latin American countries with mega-
diversity of birds, such as Brazil, Peru (Law 30407/
January 2016), and Argentina (Law 22421/ March
1981), the removal of birds from the natural environment
for trade and pet purposes is currently strictly prohibited.
In turn, there is a complex social and legal system in
Mexico, with legalized trappers and sellers (“‘pajareros™),
which are organized in associations (“‘unions’’) and have
legal permits of the “Direccion Geral de la Vida Silvestre”
for trapping and trade of a certain limit of specimens
(Roldan-Clara, 2015). The Mexican model has contribu-
ted to provide income to a representative number of
families with scarce resources (Roldan-Clara, 2015).
Nonetheless, it is limited to a very restricted number of
target species (see SEMARNAT, 2016), and illegal
capture of birds is still widespread throughout the coun-
try (Guzman, Saldana, Grosselet, & Gamez, 2007). In
any case, there is no doubt that strategies for bird con-
servation will only be effective when considering local
realities and integrating human populations in a partici-
patory way.
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