
Vol.:(0123456789)

Environment, Development and Sustainability (2020) 22:5297–5316
https://doi.org/10.1007/s10668-019-00425-1

1 3

Understanding the use of wild birds in a priority 
conservation area of Caatinga, a Brazilian tropical dry forest

Dandara Monalisa Mariz Bezerra1  · Helder Farias Pereira de Araujo2 · 
Rômulo Romeu Nóbrega Alves3

Received: 9 September 2018 / Accepted: 16 July 2019 / Published online: 26 July 2019 
© Springer Nature B.V. 2019

Abstract
The aim of the present study was to characterise the uses of bird species by hunters from a 
Brazilian tropical dry forest area to assess whether the choice of birds as a food resource is 
associated with the availability and body masses of those species. We have also analysed 
the conservation implications of using the birds in the area. Ethno-ornithological data were 
collected from rural areas in the immediate vicinity of Santa Catarina Mountain, in the 
state of Paraíba, using semi-structured interviews to local hunters and former hunters. Four 
use categories (food, pet, medicinal and symbolic uses) were identified. No correlation 
between the use value of the species used as a protein source and their relative abundance 
and body mass was found. These findings may support future environmental sustainability 
projects that focus on the human element and on conservation actions to protect the bird 
species that are exposed to high-use pressures in this region.
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1 Introduction

Ethno-zoological studies are important for understanding and integrating human dimen-
sions to improve wildlife conservation (Roldán-Clarà et al. 2017; Alves et al. 2018; Camino 
et al. 2018; Gutiérrez-Santillán et al. 2018; van Vliet et al. 2018; Castillo and Ladio 2019; 
Alves and Souto 2015). Hunting for wild animals is stimulated by the many different 
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human uses of faunal resources in local communities in the Brazilian semiarid region 
(Alves et al. 2009). In this region, the use and hunting of avifauna have been designated as 
key cultural and subsistence factors for human populations (Alves et al. 2010a). However, 
these uses have clear ecological implications, including population declines or the extinc-
tion of some species, decreased pollinators or seed dispersers that are important for plant 
diversity maintenance and a possible increase in insects that are considered pests (Alves 
et al. 2010b; Fernandes-Ferreira et al. 2012). Also, the populational decline of certain spe-
cies due to hunting may favour non-hunted species, affecting the ecology of involved spe-
cies. There may also be increase in certain species due to the predation of other species. 
The use of wild birds is a practice that is rooted in the culture of the local peoples of the 
north-east semiarid region (Fernandes-Ferreira et al. 2012) and involves different species 
that are used for various purposes (Bezerra et  al. 2011a, b; Teixeira et  al. 2014; Soares 
et al. 2018a).

Different types of interactions between human and bird populations have already been 
identified: the social-affective interaction, which corresponds to keeping birds as pets; the 
trophic interaction, which consists in using birds as a protein source; the medicinal interac-
tion, which is related to using birds in folk medicine; and the symbolic interaction, which 
comprises the set of beliefs or superstitions concerning the birds cited by the respondents 
(Santos and Costa-Neto 2007). In addition to those use categories, these birds may also 
be used in craftwork (for example, feathers used in the manufacture of clothes and orna-
ments), recreational use, ornamental use (for example, feathers and eggshells as raw mate-
rial for decorative items), to produce musical instruments (for example, using bones) and as 
bait for hunting other animals, which may involve mythological and historical issues linked 
to the culture of the human populations (Anderson 2010; Tidemann and Gosler 2010).

In ethno-biological studies, the potential use of natural resources has been analysed by 
calculating the use value (UV), which was first published by Phillips and Gentry (1993a, 
b), to estimate human knowledge of plant uses. This index has also been used frequently in 
ethno-ornithological studies (Texeira et al. 2014; Bezerra et al. 2017; Oliveira et al. 2018) 
to analyse the use of wild avifauna by local human populations. However, some authors 
(Albuquerque and Lucena 2005; Lucena et al. 2012a) have reported the shortcomings of 
this method because it fails to differentiate actual uses from the known or past uses of spe-
cies. Therefore, Lucena et  al. (2012a) recommended that the use value should consider 
three different types of calculations as follows: the general use value (which includes the 
known, current and past uses of species), current use value (which includes the current 
uses of species that are actually used) and potential use value (which includes the past uses 
of species).

The breakdown of the UV has been performed in several recent ethno-botanical studies 
(Lucena et al. 2012a, b; Ribeiro et al. 2014a, b). Some studies with an ethno-zoological 
focus on analysing these variations in the use values have been published (Soares et  al. 
2018a, b). The calculated use value of potentially useful and currently used species can be 
important for differentiating between historically used taxa and those that are now used. In 
the case of birds, it will be important to know which species are effectively used by local 
human populations—as some species may be known to have been used but are not cur-
rently sought after.

Another quantitative method used in ethno-biological studies is the conservation prior-
ity index, which was initially used in ethno-botanical studies (Dhar et al. 2000; Kala et al. 
2004; Oliveira et al. 2007; Albuquerque et al. 2009, 2011; Lucena et al. 2013) to evaluate 
both the biological and cultural aspects related to the plant species in use and to contribute 
to species conservation strategies and their more sustainable use. Human use of natural 
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resources is also affected by ecological factors. Phillips and Gentry (1993a) suggest that 
the more easily found plants offer greater possibilities for local populations to experiment 
with their uses, thus increasing the likelihood that people will incorporate these resources 
into the local culture. In ethno-ornithological studies, a simple way to collect data on the 
relative abundance of species is to calculate the frequency of their occurrence from data 
gathered using the MacKinnon lists method (Mackinnon 1991; Herzog et  al. 2002), and 
its results may be correlated with the species used by the local population. In this context, 
ethno-ornithological surveys that record and quantify the use pressure of human popula-
tions on avifauna resources are important for providing the necessary data for species man-
agement and conservation at local level.

The Serra de Santa Catarina mountains, the present study area, is considered a biologi-
cally important site and one of the few areas that still harbours seasonal deciduous forest 
formations within a Caatinga (dryland) matrix (Giulietti et al. 2003). It likewise represents 
an important area for wild bird conservation (Silva et al. 2003), as the avifauna there shows 
high species richness and the presence of species considered rare or threatened (Araujo and 
Mariano 2012).

The site is an ideal location to apply the ethno-biological techniques described above 
and gain a wider comprehension of the relationships between local human populations and 
the avifauna in a biologically well-preserved Caatinga environment (Gadellha-Neto et al. 
2018; Lucena et al. 2018). As such, the following questions were posed to be addressed 
using ethno-biological and statistical tools: is there a correlation between the current use 
value and potential use value of the wild bird species now sought after? Do more locally 
abundant species tend to be better known and used by the local population? Which spe-
cies have the highest conservation priority index? Have hunting of bird species as a food 
resource associated with the availability of these species in the area or with the body mass 
of these species? From a conservationist standpoint, these data may be valuable in guiding 
future environmental education and public policy studies with local populations. Addition-
ally, our results can contribute to future research projects and conservation actions designed 
to protect local avifauna and conserving endangered bird species in the study area.

2  Materials and methods

2.1  Study area and characterisation of the study target population

Santa Catarina Mountain is located in the tropical dry forest Paraíba state, Brazil (approxi-
mate central point: 7°00′46″ South and 38°11′12″ West; Fig.  1). It extends for approxi-
mately 25 km and covers an area of approximately 112.1 km2 (Brandão et al. 2009). This 
region is a key conservation area for wild birds in Paraíba state (Silva et al. 2003).

One of the largest centres of seasonally dry deciduous forests in South America is in 
Northeast Brazil, known as the Caatinga (Banda-R et al. 2016). The Caatinga has a semi-
arid tropical climate with an unstable rainfall regime (Ab’Saber 1977), average annual tem-
perature of approximately 26 °C (Nimer 1989) and precipitation varying between 240 and 
1500 mm, with 50% of the region receiving less than 750 mm (Prado 2003). Thus, the veg-
etation shows adaptations to drought and is basically composed of species bearing thorns, 
tiny leaves and xerophilism with phytophysiognomies ranging from being dominated by 
open shrub vegetation to deciduous forests (Giulietti et al. 2004).
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Ethno-ornithological data were collected in rural areas of the São José da Lagoa Tapada 
(06°56′27″ South, 38°09′43″ West), Nazarezinho (06°54′57″ South, 38°19′30″ West) and 
Carrapateira (07°02′20″ S, 38°20′38″ West) municipalities, which are located in the imme-
diate vicinity of Santa Catarina Mountain. The rural areas located in the vicinity of the 
mountain have agriculture and livestock activities, and the logging, perceived uses and 
anthropogenic actions, and animal poaching are also performed.

2.2  Ethno‑ornithological data collection

The interviews were performed during August and September of 2013, October 2014 and 
January 2015. Hunters/former hunters who were willing to participate and people who cap-
ture birds for use as pets were interviewed at each location. While the first local hunters 
were interviewed, the selection was performed using the snowball method (Bailey 1994). 
Thirty-three people (27 men and six women) with ages ranging from 10 to 87 years and a 
mean age of 46 years were interviewed. Most respondents were born at the study locations 
(63.6%, N = 21) and lived in rural areas (93.93%, N = 31).

Data on local avifauna knowledge and use were collected using semi-structured inter-
views, which were complemented by free interviews and informal conversations (Hunting-
ton 2000). The ethno-ornithological questionnaire addressed specific questions on birds 
that are known and used by residents and their use categories.

Fig. 1  Geographic location of the study areas: Nazarezinho, Carrapateira and São José da Lagoa Tapada 
(Paraíba State, Northeast Brazil) and forest remnants Santa Catarina Mountain
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2.3  Species identification

The birds direct visualisation in the homes of the respondents, photographic records during 
interviews and the birds cited by respondent using the checklist-interview method (Alexi-
ades 1996) were identified to the species level using field guides (for example, Ridgely and 
Tudor 2009; Sigrist 2014). The scientific nomenclature used in this research study followed 
the taxonomy suggested by the BirdLife International (2017).

2.4  Data analysis

2.4.1  Use value

The use value (UV) of each bird species cited here was calculated using the following 
formula: VU = ΣUi/n, as reported by Rossato et al. (1999), where Ui = number of uses 
mentioned per informant and n = total number of informants.

The use value was calculated in the following four different ways: the current use 
value (UVc), based on citations of the bird uses that the respondents (hunters) reported 
using currently; the potential use value (UVp), corresponding to the use of birds that 
the respondents (former hunters) cited as knowing or having previously used; and the 
symbolic use value (UVs), based on citations of birds to which symbolic knowledge is 
assigned, albeit without actual use. Lastly, the general use value (UVg), which makes no 
distinction between current and past use and symbolic knowledge, was calculated.

2.4.2  Current and potential use value

Spearman’s rank correlation coefficients were calculated to assess whether there was 
an association between the current (UVc) and potential (UVp) use value of the wild 
avifauna species used in the study area. The analysis was performed using BioEstat 5.0 
software (Ayres et al. 2007) and adopting a 5% significance level (p < 0.05). The analy-
ses indicated that the historically hunted species are the same as those currently hunted.

2.4.3  Conservation priority index

The Conservation Priority Index (CPI) of locally used animals was calculated with the 
method adapted from Oliveira et al. (2007). The following formula, the criteria of which 
are outlined in Table 1, was used: CPI = 0.5 (BS) + 0.5 (UR).

The Biological Score (BS) was calculated using the frequency of occurrence (FO) 
based on the MacKinnon lists, where BS = A × 10, with A = the score for the occurrence 
frequency of each species.

The Use Risk (UR) value was calculated using the following formula: UR = 0.5 
(H) + 0.5 (U) × 10, where (H) = sampling risk score and (U) is the highest value found 
among the local importance (L) and use diversity (V) values which are detailed in 
Table 1. This approach was chosen because it combines biological and cultural aspects 
when determining the priority species for conservation.
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2.4.4  Frequency of occurrence

The frequency of occurrence (FO) of the species cited by the respondents was calcu-
lated using the equation FO = (P × 100)/T, where P is the number of records of the spe-
cies in the 10-species lists (Herzog et al. 2002) and T is the total number of MacKin-
non lists. The MacKinnon lists were compiled from Santa Catarina Mountain and its 
vicinity to cover different environments.

2.4.5  Use value, frequency of occurrence and body mass of birds

The Spearman’s rank correlation coefficient was calculated to assess whether the cur-
rent (UVc) and potential (UVp) use values are associated with the frequency of occur-
rence (FO) and to the body masses of wild bird species in Santa Catarina Mountain. 
The aim of these analyses was to assess whether the preference of hunters and for-
mer hunters for wild bird species is related to their availability in the environment and 
to the bird body mass, respectively. In this case, only bird species that were hunted 
or captured for food purposes were considered. These analyses were performed using 
BioEstat 5.0 software (Ayres et al. 2007) at a 5% significance level (p < 0.05).

The body mass data were collected from the literature (for example, Sick 2001; Pir-
atelli et al. 2001; Sigrist 2014) and included morphometric data collected during field 
surveys.

Table 1  Criteria of the scores used to calculate the conservation priority index of birds cited by respondents 
in Santa Catarina Mountain, PB, Brazil, as adapted from Oliveira et al. (2007)

Criteria Scores

A. Relative abundance was calculated using the frequency of occurrence (FO) based on the MacKinnon 
lists (A)

Not registered—very low (0–3%) 10
Low (3 < 10%) 7
Medium (10 < 25%) 4
High (≥ 25%) 1
B. Use risk (H)
Destructive capture of the animal, in which the obtaining of the animal product entails the death of 

the individual
10

Capture of the individual, without death of the animal and its breeding in captivity 7
Extraction of parts of animals that are collected without causing the individual’s death 4
Extraction of metabolism products such as faeces and urine 1
There is no capture of the animal 0
C. Local importance (L)
High (listed by > 20% dos of the local informants) 10
Moderately high (10 ≤ 20% of the local informants) 7
Moderately low (< 10% of the local informants) 4
D. Diversity of use (V)
For each use is added a point 1–∞
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3  Results

3.1  Bird species cited

Sixty-five wild bird species belonging to 27 families were cited (Table 2). All the bird spe-
cies recorded here are native to Brazil, including four that are endemic to Caatinga (Penel-
ope jacucaca, Eupsittula cactorum, Paroaria dominicana and Sporophila albogularis) 
and two that are endemic to Brazil (Cyanocorax cyanopogon and Icterus jamacaii). The 
Columbidae (eight species), Thraupidae (eight species) and Icteridae (seven species) fami-
lies stood out with the highest number of cited species.

3.2  Use categories and use value

Four categories related to the use of wild birds were identified on the basis of respondent 
citations as follows: food use, use as a pet, medicinal use and symbolic knowledge (Fig. 2). 
Symbolic knowledge is the only category identified in this research study that required no 
specimen capture. The other categories require the capture of the bird in the wild, in some 
cases alive and in others dead, for actual use.

Although no commercial use of wild birds by the interviewed hunters was noted here, 
several respondents reported the existence of other hunters in the region and in other loca-
tions of the state of Paraíba who hunt birds on Santa Catarina Mountain for sale in a few 
urban centres.

Of all the respondents, 90.9% (n = 30) cited at least one symbolic aspect related to avi-
fauna. Regarding the remaining uses, 81.8% (n = 27) of all the respondents mentioned 
using the birds for food, 54.5% (n = 18) as pets, and only 18.2% (n = 6) reported using birds 
as a zootherapeutic resource.

Symbolic knowledge related to wild avifauna was the category with the highest bird 
species richness (n = 35, 53.8%) mentioned by the respondents. The food resource and pet 
uses had the same number of species cited (N = 24, 36.9%). Conversely, the medicinal use 
of avifauna was the category with the lowest species richness (N = 7, 10.8%). It is notewor-
thy that some species were cited in more than one use category (Table 2).

The birds commonly known as white-tipped dove (Leptotila verreauxi, UVg = 0.64), 
tataupa tinamou (Crypturellus tataupa, UVg = 0.61), white-browed guan (Penelope jacu-
caca, UVg = 0.61) and small-billed tinamou (Crypturellus parvirostris, UVg = 0.58) had 
the highest general use values (UVg), and they are birds that are typically hunted for use as 
food resources (see Table 2).

Six of the 37 species stood out for having the highest current use values (UVc) as fol-
lows: L. verreauxi and P. dominicana (UVc = 0.45), C. parvirostris, Zenaida auriculata 
(UVc = 0.40) and C. tataupa and P. jacucaca (UVc = 0.35). Among these birds, only the P. 
dominicana species is captured for use as a pet, whereas the others are used for food.

A total of 40 birds with potential use values (UVp) were recorded, and the species P. 
jacucaca, C. tataupa (UVp = 1.00), L. verreauxi and Nothura boraquira (UVp = 0.92) 
stood out for having the highest values and are commonly hunted for food.

Regarding the symbolic use value (UVs), 35 species were mentioned, and the laugh-
ing falcon (Herpetotheres cachinnans, UVs = 0.43), purple-throated euphonia (Euphonia 
chlorotica, UVs = 0.40) and American barn owl (Tyto furcata, UVs = 0.33) had the highest 
symbolic use values.
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The statistical analysis showed a positive correlation (rs = 0.7223, p < 0.0001) between 
the current and potential use values of species that are actually used on Santa Catarina 
Mountain.

The correlation analysis between the current use values of wild birds that are hunted 
for food and their relative abundance (frequency of occurrence) at Santa Catarina Moun-
tain showed no significant correlation (rs = 0.1955, p = 0.360). No correlations between 
the potential use of wild birds that were hunted as food resources and their relative abun-
dance (rs = 0.2099, p = 0.325) and between their body mass and the current (rs = 0.0697, 
p = 0.746) and potential (rs = 0.1019, p = 0.636) use values were found.

3.2.1  Conservation priority

Four hundred fifty-seven MacKinnon lists were prepared from the different vegetation for-
mations of Santa Catarina Mountain. The number of records of each species per list was 
tallied to calculate their frequency of occurrence. The species Leptotila verreauxi (49.23) 
had the highest occurrence frequency value.

These species had conservation priority index (CPI) scores ranging from 30 to 100. Of 
all the species cited by respondents, 12 had the maximum score (CPI = 100), and all the 
species were actually captured for use as a food resource (see Table 2).

Birds with CPI values ranging from 62.5 to 92.5 included a total of 34 species. Eighteen 
of those species are specifically captured for use as pets in cages; nine species are hunted, 

Fig. 2  Examples of bird species used as food resource (a Penelope jacucaca e b Nothura boraquira), 
zootherapeutic resource (b N. boraquira), pets (c Paroaria dominicana) and symbolic knowledge (d Her-
petotheres cachinnans), according to the respondents from Santa Catarina Mountain, Paraíba State, Brazil
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primarily for use as a food resource; four species are used as a zootherapeutic resource; and 
three species were related to symbolic knowledge.

Eighteen of the 19 bird species with CPI scores ranging from 30 to 60 were birds related 
to symbolic knowledge, and only one species (Leptotila verreauxi) is captured for use as a 
food resource.

4  Discussion

4.1  Use categories

Social-affective and trophic interactions exerted the highest use pressure on avifauna in 
the study area because they include the actual capture of wild birds, and most of the high 
number of cited bird species related to those interactions had high use values. This situa-
tion has been recorded by other authors (Fernandes-Ferreira et al. 2012; Alves et al. 2013; 
Oliveira et  al. 2018), who also indicate that these uses promote the illegal trade of wild 
birds. This activity applies high pressure to the birds of the north-east semiarid region. 
Although the commercial use of wild birds was not recorded among the respondents in the 
study area, they indicated that this practice occurs in the Santa Catarina Mountain region. 
Thus, the commercial use of wild birds could most likely be considered one of the uses that 
most impact these bird populations, because the higher the number of hunted or captured 
individuals, the higher the profit gained by the hunter and traders would be, respectively.

Bird hunting for food resources provides an alternative protein source for human popu-
lations that capture birds directly from the environment (Bezerra et al. 2011a). However, it 
is noteworthy that killing birds through hunting practices is currently associated with sub-
sistence but may also have recreational purposes (Alves et al. 2009). Game birds are con-
sumed by hunters, donated to friends and relatives and, in some cases, even sold, thereby 
generating income that may be used to purchase household goods.

Symbolic knowledge included an impressive number of bird species and was the type 
of interaction cited by the most respondents. Despite precluding the capture of birds, this 
type of interaction demonstrates the importance that this vertebrate group has in the culture 
and imagination of local human populations. Bezerra et  al. (2013) stated that symbolic 
knowledge of avifauna, which is usually passed on orally, expresses a system of beliefs that 
is intrinsically related to the hunting practices and daily experiences of local populations in 
the Brazilian semiarid region.

The medicinal use of wild birds was the interaction associated with the lowest number 
of species and the lowest number of citations per respondent, assuming that the value of 
birds as medicinal resources is not significant in the study area, although the people from 
the study area still have this knowledge. Similarly, Teixeira et  al. (2014) reported small 
numbers of birds that were cited as therapeutic resources, and respondents cited this type 
of use in the municipality of Barbalha, Ceará state. Several research studies on animal use 
in folk medicine in the north-east semiarid region have indicated that birds are one of the 
vertebrate groups with the lowest number of species cited when compared with the num-
bers of mammals, reptiles and fish (Ferreira et  al. 2009; Souto et  al. 2011; Alves et  al. 
2012, 2016). Ethno-zoological studies conducted in other countries also support this trend 
(Benítez 2011; Chakravorty et al. 2011).

The statistical analysis showed that the bird species with the highest current and 
potential use values were very similar when considering the current and past use 
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(species used before the year 2013) of those species in the study area. Thus, the pecu-
liar characteristics of those bird species are likely culturally important for the human 
populations that use them, reflecting the ongoing practice of using those birds (either 
as food sources, pets or zootherapeutic resources) in that region. Similarly, ethno-bot-
any studies have also shown positive correlations between the current and potential use 
values of plants used by human populations in the north-east semiarid region (Lucena 
et al. 2012a; Ribeiro et al. 2014a, b). It is noteworthy that the Santa Catarina Mountain 
region has a Caatinga area that is still well preserved, with populations of birds that 
have already experienced a strong population decline in other areas. Thus, the environ-
mental availability of historically hunted and preferred species is a factor that enables 
the perpetuation of their use over time (Araujo and Vieira-Filho 2018).

The species Leptotila verreuaxi and Crypturellus tataupa showed abundance (fre-
quency of occurrence) in the higher environment than larger species such as cracids. In 
spite of this, our data do not suggest that these hunted species suffer more pressure of 
use at present because they have greater availability in the environment. The statistical 
analysis showed no correlation between the current use value and relative abundance 
of species hunted as food resources. Similarly, no correlation between the potential use 
value and relative abundance of birds was shown either. These data suggest that both the 
current and past use of avifauna species hunted in the study area are not related only to 
the environmental availability of birds and that other factors contributing to the choice 
of bird species that are hunted for food should also be present in this region.

The preference for birds of the Tinamidae, Columbidae and Cracidae families as food 
resources is clear in the study area and in other Brazilian semiarid regions (Albuquer-
que et al. 2012; Fernandes-Ferreira et al. 2012; Loss et al. 2014; Teixeira et al. 2014). 
This preference is not related only to the body mass factor, because the birds of the 
Anatidae, Rallidae, Aramidae and Ardeidae families, which have a relatively high bio-
mass, had a low use value in the present study and in other studies on the use of birds 
as food resources that were conducted in the states of Rio Grande do Norte (Bezerra 
et al. 2011a), Ceará (Fernandes-Ferreira et al. 2012) and Bahia (Loss et al. 2014), show-
ing a lower preference for aquatic birds than terrestrial or arboreal birds. Furthermore, 
species from the Columbidae family, for example, the Zenaida auriculata species and 
the Columbina genus, are commonly hunted as food resources, despite their small size. 
Corroborating these findings, the statistical analysis showed no correlation between the 
current and potential use values and the body masses of birds used as trophic resources 
on Santa Catarina Mountain. Therefore, the body size of the birds is not the only fac-
tor affecting their choice of food resources in the study area. A set of factors, and not a 
single characteristic, most likely determines the choice of preferred species for this use 
category. That is, in addition to the body mass, the meat taste, environmental availabil-
ity and the gregarious behaviour of small-sized species (for example, Z. auriculata) may 
also be considered key factors in this choice.

In this context, the results have shown that some species with low relative abundance, 
including cracids, are still commonly hunted in the Santa Catarina Mountain area. This 
hunting is rather concerning from a conservationist standpoint, because hunting is one 
of the primary factors that contributes to the population decrease in this family and may 
lead to local extinctions (Brooks and Fuller 2006). Another key factor in conservation 
is related to the role that cracids play in ecological interactions. Cracids are considered 
key seed dispersers and maintain the constant regeneration of forests (Redford 1992; 
Silva and Tabarelli 2000; Brooks and Fuller 2006).
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4.2  Conservation priority

Species that are captured for use as food resources receive the maximum conservation pri-
ority index (CPI = 100) value, including the P. jacucaca species, which is already found 
in the “vulnerable” category of the endangered species of Brazil and the world (BirdLife 
International 2016; MMA 2014). Hunting activities are one of the primary factors in this 
categorisation (Brooks and Fuller 2006; Silveira and Straube, 2008; Fernandes-Ferreira 
et al. 2012). The use of birds as food resources, in addition to their great cultural impor-
tance in the region, exerts a strong hunting pressure and may be one of the primary causes 
of the population decline of several wild bird species on Santa Catarina Mountain. These 
results highlight the need for more urgent conservation measures for these species and 
indicate that they should be considered in management plans for the wild avifauna of this 
region.

Forty-six species have a conservation priority index with values of 62.5 ≤ CPI ≤ 92.5, 
and most are included in the pet use category. These species also deserve attention from a 
conservationist standpoint, because the ongoing and intense capture of these birds for cage-
keeping may cause their population to decline in the region and therefore lead to threats 
of local extinction. This threat is exemplified by the case of the endangered species Spi-
nus yarrelli, which is in the vulnerable category (BirdLife International 2018; MMA 2014) 
because of habitat destruction combined with intense capture to supply the illegal wild bird 
market (Lima 2008).

Nineteen bird species had the lowest conservation priority indices (CPI ≤ 60) are com-
monly related to symbolic knowledge. This finding was already expected because they are 
not captured in the Santa Catarina Mountain region, and therefore, they experience no use 
pressure. Furthermore, the symbolism associated with some species prevents them from 
being hunted. The case of the specie Vanellus chilensis is an example of a food taboo that 
was also recorded in the present research study. According to the respondents, the use of 
this species as a food resource could presumably cause insomnia disorders in its consum-
ers. Marques (2006, 2010) highlighted the role of birds in the popular imagination, includ-
ing knowledge and beliefs about several species. In addition to birds, several authors have 
also discussed various other animals related to artistic, religious, symbolic and mythologi-
cal aspects that are present in the culture of human populations in several parts of the world 
(Adeola 1992; Colding and Folke 2001; Alves 2012; Herrmann et al. 2013).

The species Leptotila verreauxi, Claravis pretiosa and Cyanocorax cyanopogon had a 
low conservation priority index, despite the pressure from their use as food resources or as 
pets. The low conservation priority index found for these species is related to the fact that 
they have higher frequency of occurrence at Santa Catarina Mountain than other species 
experiencing similar use pressure.

4.3  Implications for conservation

Our results show that birds are present in the daily life and imagination of hunters in the 
study area and play a key role from a cultural, symbolic, affective, recreational and/or food 
standpoint. The high number of avifauna species associated with symbolic aspects dem-
onstrates the cultural importance of birds in the daily and imaginary lives of these human 
populations, and the knowledge of some species of wild birds affects their conservation 
because most species cited in this category had a low conservation priority index. The 
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habit of keeping wild birds is also a cultural practice that is widespread throughout several 
Brazilian regions and is often practised because of an admiration for birds. This factor may 
be used to raise awareness among local populations regarding the illegality of that activity 
in Brazil.

Among the use categories identified here, bird capture for food may be considered the 
category with the highest hunting pressure because of the high number of species involved, 
including one endangered species, and because of the high use and conservation priority 
index values recorded for the species included in this category. The bird species experi-
encing the highest use pressure are members of the Columbidae, Tinamidae and Cracidae 
families. Thus, there is an urgent need for conservationist policies to target the birds of 
these families have suffered intense use pressure in several locations in the Northeast Bra-
zil (Fernandes-Ferreira et al. 2012; Teixeira et al. 2014; Loss et al. 2014). In addition, the 
species Penelope jacucaca is already endangered, primarily because of the high hunting 
pressure throughout the history of Brazilian bird hunting (Brooks and Fuller 2006; Bird-
Life International 2016).

No association was identified between the choices of birds used as food resources and 
their local availability or body masses. That result evidenced that the birds preferred as 
food resources were chosen because of other factors, including cultural considerations and 
the personal preferences of the hunters themselves (such as the taste of their meat). Within 
that context, it will be important for future research in the area to consider other cultural 
factors influencing the choices of wild bird species in cinegetic activities, such as their 
taste.

Although hunting is considered an illegal activity under Brazilian law, and active efforts 
are expended by authorities to suppress hunting as well as the capture and commerce of 
wild animals, those activities are still widely practiced. As such, reinforcing vigilance and 
applying fines will not be sufficient in themselves to suppress those practices. One possible 
way to overcome those problems would be to develop environmental education strategies 
that focus on cinegetic practices. We believe that conservation strategies to avoid, or at 
least minimise, bird hunting and trapping in north-eastern Brazil must involve education 
and socialisation efforts.

Finally, the creation of a conservation area that includes the Serra de Santa Catarina 
region would be extremely useful in protecting local biodiversity, especially birds consid-
ered rare and/or threatened with extinction. The creation of a protected area would also 
potentialise the participation and involvement of the local population in conservation 
efforts in the region. As such, an interesting alternative designed to include populations 
within or adjacent to the Serra de Santa Catarina Mountains could involve incentives for 
adopting birdwatching as an eco-touristic activity. That activity would generate income 
while taking advantage of (and valorising) the ethno-ornithological knowledge of local 
populations and their capacity to serve as guides in the region—as no one knows more 
about those mountains than the local residents themselves. As such, public policy should 
be directed to incentivise the aptitude of local residents as eco-tourist guides. Those activi-
ties would not only generate income for those people but also help guarantee the mainte-
nance of bird species in their natural environment and the ecosystem services provided by 
conserved lands.
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