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Experimental Release and Monitoring of the lear´s macaw in Boqueirão da Onça
[bookmark: _Toc371598840][bookmark: _Toc303262215]INTRODUCTION

The relocation of species in its different forms (introduction, reintroduction, reinvigoration and translocation of populations; IUCN, 2000) is considered as an important tool for the management and conservation of populations (Griffin et al., 2000; Sanz and Grajal, 1998; Seixas and Mourão, 2000; Wanjtal and Silveira, 2000). Monitored experimental releases aim to return the species to their historical areas of occurrence where they were almost fully decimated, and they can involve both captivity born individuals as wild ones that were captured or rescued in nature (Armstrong and Seddon, 2007).
There are many studies considering release events as methods of reestablishing or reinvigorating populations. Species and populations that are endemic, extinct or almost extinct in nature, were saved and can be seen today composing populations undergoing ascension. As an example, there are large birds, like the California Condor (Gymnogyps californianus) (Toone and Wallace, 1994; Meretsky et al., 2000); birds of prey, like the Mauritius kestrel (Falco punctatus) and the peregrin falcon (Falco peregrinus); and other passerines, like Petroica traversie and psittacines, like the kakapo (Strigops habroptilus) (Sutherland et al., 2010). 
Many projects addressing the release of psittacines have also been successful (Forshaw, 1989; Wiley et al., 1992, Carrete and Tella, 2008, Ortiz-Catedral et al., 2010, White et al., 2012). Releases involving endangered species of psittacines are well documented in the literature, such as the thick-billed Parrot (Rhynchopsitta pachyrhyncha), the yellow-shouldered Amazon (Amazona barbadensis), the yellow-headed Amazon (Amazona oratrix), and the green-cheeked Amazon (Amazona viridigenalis). Many of them were confiscated still as chicks, rehabilitated, released and monitored by radio-collar for up to 12 months after the release (Snyder et al., 1994, Sanz and Grajal 1998, Parás et al., 2002). The viability and contribution of such projects to the conservation of the species were confirmed by the record of successful reproductive events by some of these relocated individuals (Sanz and Grajal, 1998).
In Brazil, there are numerous examples of successful releases of confiscated birds and also of individuals born in captivity, such as the blue-fronted Amazon (Amazona aestiva, Seixas and Mourão, 2000, Lo, 2006), the golden capped parakeet (Aratinga auricapilla, Lima and Santos, 2006) the blue-and-yellow macaw (Ara ararauna, Vale and Chagas, 2010), the green-and-red macaw (Ara chloropterus; Lo and Saidenberg, 2010) and the vinaceous parrot (Amazona vinacea; Kanaan, 2011; Saidenberg, 2013; Kanaan and Gleason, 2014; Kanaan, 2016).
Experimental release is a complex event because captive animals tend to show physical and behavioral deficits that may compromise their success, such as low capacity for locomotion, sociability, and location and / or processing of food items in the wild, and most of all, deficiency in the recognition of predators and / or in the defensive behavior (Soye and Melo Barros, 2004). Thus, the Normative Instruction IN-23/2014 was created to define the guidelines and procedures for the destination of Brazil´s native fauna (BRASÍLIA, 2014), following the criteria and standards of IUCN (1998), which guide the initiatives of animal releases in nature. According to these criteria, any animal that is to be released must present physical, behavioral and sanitary potential to be established in nature (White et al., 2012), in a way that these conditions must be carefully evaluated throughout the process of rehabilitation and settlement (Reche, 2013). 
The post-release monitoring should provide enough data to confirm bird survival, which will later lead to the success of the release (White et al., 2012). To gauge the success of the release for liberated individuals, three parameters must be used: 1) Survival of more than 50% of reintroduced individuals in the first post-release year; 2) Social interaction of native and reintroduced macaws (flock formation, couple pairing); And 3) Documentation of nests occupancy with reproductive success.
In this context, and now more specifically into psittacines, the capture of the chicks for the illegal trade of pet birds and for collectors was, and still is, one of the major causes of the population reduction that led to the extinction of species such as the spix-macaw (Cyanopsitta spixii), endemic to the Caatinga in Bahia (Birdlife International, 2012). The capture of birds in the wild for the illegal trade also causes a low annual recruitment, leading to a smaller supply of partners for reproduction. Consequently, the remaining population ages progressively, decreasing their reproductive rate and not generating new individuals for the perpetuation of the species (IBAMA, 2008).
In this scenario, projects about experimental release and monitoring are extremely important and are justified by the need to reinvigorate populations and restore them to their historical areas where they have been practically eliminated. This is the case of the Lear´s Macaw of Boqueirão da Onça. With only two remaining senescent individuals, the population goes through an acute state of decline. Although there are many studies considering release events for population restoration and reinvigoration, as mentioned previously, studies on release and monitoring of the Lear´s Macaw are still scarce. Therefore, the population reinvigoration through the experimental release and monitoring of new individuals of the Lear's Macaw represents a favorable factor to aid a population in local decline that is going to disappear given the low number of individuals.
	 
	
1.1 STUDY AREA: THE BOQUEIRÃO DA ONÇA	
	The Boqueirão da Onça is located at 10o08’S/41o08’W, between the municipalities of Sento Sé, Umburanas and Campo Formoso, BA (Figure 1). This locale is predominantly composed of the Caatinga Biome, with enclaves of Cerrado phytophysiognomies, and is located about 200 km south of Juazeiro, to the north of the ecoregion known as Depressão Sertanaja Meridional (Velloso et al., 2002). The altitude varies between 400 and 800 m, with peaks above 1,100 m.




Figure 1: Area of ​​the Boqueirão da Onça composed by a Mosaic of Conservation Units (PARNA Boqueirão da Onça, APA Boqueirão da Onça and MONA Toca da Boa Vista), located between the municipalities of Sento Sé, Umburanas and Campo Formoso. To the west, the red dot corresponds to the area of ​​the Cercadinho, feeding zone of Anodorhynchus leari; To the east, the blue dots correspond to the known georeferenced dormitories: ESEC (Ecological Station of Raso da Catarina, ICMBio), Pov. Barra do Tanque (Euclides da Cunha), EBC (Canudos Biological Station, Biodiversitas Foundation), Baixa do Chico (Brejo do Burgo Indigenous Land, FUNAI) and Barreirinhas (Private Property). To the west, in green, stands out the area of ​​the Ecological Station of Raso da Catarina. Map: Erica C. Pacifico.

The area of ​​Boqueirão da Onça is destined to become a National Park of 900 thousand hectares since 2002, beginning to be categorized as PARNA Boqueirão da Onça (Lugarini et al., 2012). However, the propose of the creation of the PARNA as an integral protection unit has been reduced to only 263 thousand ha, generating a mosaic of Conservation Units that fragments the areas that are to be protected in categories such as the Natural Monument (MONA), with 118 thousand ha, and Environmental Protection Area (APA), with 470.5 thousand ha (Calheiros, 2011, Figure 1) - which, however, was never implemented.
According to Bird Life International, the locality is recognized as an Important Bird Area (IBA) due to the occurrence of endemic and endangered species (according to the National Red List (MMA, 2014) and the International Red List of Endagered Species (IUCN 2016)), such as the Yellow-faced Siskin (Sporagra yarrellii) and the White-browed Guan (Penelope jacucaca), categorized as "VU - Vulnerable"; The Hooded Visorbearer (Augastes lumachella), categorized as "NT - Almost Threatened"; and the Lear´s Macaw (Anodorhynchus leari, Figure 2), categorized as "EN – Endagered of Extinction" - the latter being the focus of this Experimental Release and Monitoring Project, as previously mentioned.
	

Figure 2: Lear´s Macaw registered in Boqueirão da Onça, Campo Formoso (BA). Photo: Pedro Lima (August, 2012).

1.2. OBJECT OF STUDY: THE LEAR´S MACAW
The Lear's Macaw (Figure 2) is a large psittacine, that can reach between 70 and 75 cm in total length; Females weigh on average 789 g and males, on average 882 g (IBAMA, 2006). The species has a very powerful curved beak that allows it to manipulate, break and consume ripe coconuts of licuri palm. A broad area of ​​bare yellow skin, almost triangular, at the base of each side of the jaw, differentiates it from its congener, the Hyacinth Macaw, Anodorhynchus hyacinthinus, as well as a faded indigo-blue tone in the feathers (Pinto, 1956, Forshaw 1989, Sick 1997, IBAMA, 2006).
As with all parrots, the species has a very pronounced gregarious behavior during foraging and overnight activities (Martinez and Prestes, 2008; Menezes et al., 2006). They are nesting birds, that is, they need a safe environment for the daily care of the offspring - considering that the development of the nestlings can last up to three months for the macaws (Guedes, 2009; Pacífico, 2011). Therefore, nesting in cavities is an advantage, since it gives the nestlings protection against predators in the absence of the parents, as well as it isolates them from harsh conditions (Ricklefs, 1968).
	Nests and dormitories are usually in cliffs formed by sedimentary rocks, characterized by the alternation of sandstone-limestone outcrops, delimited by intermittent watercourses (Pacífico et al., 2014; Oliveira and Chaves, 2010) (Figure 3). The reproductive activity of the Lear's Macaw was exclusively recorded on these cliffs in deep natural cavities, such as caves (Figure 4), and there may be about 1 to 20 nests in each wall (Figure 5). The dormitories are collective and can be identified by the accumulation of excrement in the walls (Figure 6), and there may be about 30 to 300 birds united, depending on the season and characteristics of the dormitory (Pacífico, 2011).
	

[bookmark: _GoBack]Figure 3: Intermittent River at the bottom of the valley and outcrops of sandstone-limestone forming canyons. Nesting areas and dorms of Anodorhynchus leari present on cliffs. Canudos Biological Station, Canudos (BA). Photo: Erica C. Pacífico.


Figure 4: Anodorhynchus leari incubating its eggs in the natural cavities of the sandstone walls, in the Canudos Biological Station, Canudos (BA). Photo: Erica C. Pacífico.


Figure 5: Sandstone wall giving evidence to the natural cavities where Anodorhynchus leari nests, in the Canudos Biological Station, Canudos (BA). Photo: Thiago Filadelfo.


Figure 6: Sanstone wall covered by feces, indicating collective dormitories of Anodorhynchus leari, in the Canudos Biological Station, Canudos (BA). Photo: Thiago Filadelfo.

The Lear's Macaw was rediscovered in the wild and first seen by ornithologists in its natural environment only in 1979, south of the Raso da Catarina (Sick et al., 1987). At that time, the population was in decline with an estimation of between 60 to 200 individuals, when it was considered critically endangered (Birdlife International, 2012). The conservation problems diagnosed for the species were, besides the capture for illegal international trade and hunting, the disturbance of the dormitories and nests, and the need for expansion of environmental reserves to protect the licuri palm, whose fruits are the main food souce of the Lear´s Macaw (Sick and Teixeira, 1980; Yamashita, 1987; Hart, 1992). 
Thus, aiming to protect their nests and dormitories, two conservation units were created: the Canudos Biological Station (in 1989), at 9°57’24,4’’S/38°59’56,9’’W, in the municipality of Canudos (BA), and the Serra Branca Environmental Protection Area, at the southern boundary of the Raso da Catarina Ecological Station (in 2001), at 9°51’55,3’’S/38°38’4,8’’W, in the municipality of Jeremoabo (BA). Intensive educational and enforcement work was implemented in these areas to stop the capture of macaws and, in the last decade, population estimates pointed to an increase in the number of individuals in these two locations, where there are less than 1,300 estimated individuals (Lugarini et al., 2012) - and, approximately, 150 nests (Pacífico et al., 2014). 	
On the other hand, the Lear´s Macaw practically disappeared from other unprotected areas,  where there are reports of historical occurrence of dormitory and reproductive sites, such as Serra da Borracha, in the municipality of Curaçá (BA), where the species had disappeared, and the region of Boqueirão da Onça, where there were only two individuals (Hart, 1992).	
It is reasonable to assume, therefore, that the current population of the Raso da Catarina derives from the demographic growth of about 200 remaining birds estimated up to the year 2000. This growth is also possibly responsible for the recent re-colonization of dorms and near reproductive sites, from where they had also disappeared. In 2014, two breeding sites and dormitories were located in unprotected areas: the Baixa do Chico locale, belonging to the Brejo do Burgo Indigenous Land, a Pankararés community (FUNAI) in the municipality of Glória, at 9°25’43,9’’S/38°35’28,7’’W; And the locality of Barreiras (or Barreirinhas), a private property located south of the municipality of Canudos, at 10°11’18,2’’ S/38°42’16,6’’ W (Araújo et al., 2014; E. Pacífico, 2015, unpublished data, Figure 1). In 2016, a third dormitory was discovered inside a private farm in Barra do Tanque, in the municipality of Euclides da Cunha, 46 km south of Toca Velha (EBC, Fundação Biodiversitas) (E. Pacífico et al., In prep .; Figure 1), in the latter the macaws sleep in trees and not in sandstone walls.
In 2009, the species was reclassified by the IUCN, changing from the category "Critically Endangered" to the category "Threatened of extinction", due to the evident population rise in Raso da Catarina (Birdlife International, 2012). However, this reclassification is criticized by experts, since the small distance between the known dormitories (Figure 1) and the population fluctuation among them during the year suggest that it is a single population, where only 20% of individuals are considered as reproductive ( Pacífico et al., 2014). 	
A critical point in the conservation of macaws is the lack of protection of feeding sites. It is estimated that there are 37 feeding sites scattered as patches of licurizeiros, most of them located in anthropic areas (rural areas), between the municipalities of Canudos, Jeremoabo, Monte Santo, Euclides da Cunha, Santa Brígida, Paulo Afonso, Glória and Uauá (Santos-Neto and Camandaroba, 2008). It is known that macaws take flight from their dormitories (from 5:00 a.m.) and travel daily in search of food (returning from 06:00 p.m.) (E. Pacífico, personal observation). There is no accurate information about their home range and daily movements, but, based on capture and marking of nestlings carried out at the Canudos Biological Station (EBC), it is observed that the Raso da Catarina macaws move up to 40 km from their dormitory to the feeding sites (E. Pacífico and T. Filadelfo, unpublished data). 	
The occurrence of the macaws in the locality of Boqueirão da Onça has been known since 1992 (Munn, 1995), with only 25 individuals being reported (IBAMA, 2006). In March 1995, the Biodiversitas Foundation team went through the region on an expedition in which 31 macaws were spotted in a place known as Grota do Cercadinho (Figures 1 and 7) (Dorivaldo Macedo Alves, personal communication, 2013). However, in March of 1998, the same team returned to the site and it was possible to sight only two macaws feeding in the rural area of ​​the Cercadinho (Dorivaldo Macedo Alves, personal communication, 2013).

	

Figure 7: Grota do Cercadinho, also known locally as Grota do Prateado, Campo Formoso (BA). Photo: Erica C. Pacífico.

The cause of the disappearance of the macaws in the region is unknown, but the numerous reports of local residents claiming that there were many macaws and the birds disappeared due to the capture and hunting of adults leaves no doubt of the truthfulness of this observation (IBAMA, 2006, Pacífico et al., 2013, Filadelfo et al., 2015 - Technical Reports of CEMAVE / ICMBio). The poor quality of life of the local communities inserted in the area of ​​occurrence of the species, the difficulty of maintaining continuous surveillance in the region, the demand for internal and external trade of the bird, the innocuous legislation related to trafficking and the lack of articulation between public institutions And non-governmental organizations are the main causes of trafficking of Lear´s Macaw (ICMBIO, 2012). Unfortunately, however, there are no quantitative records regarding seizures of Lear's Macaws and/ or its eggs and young before 1998 that could indicate the origin of the captures. 
In this context, it is important to highlight that the hypothesis that this small group of macaws has moved to join the population of Raso da Catarina has no basis. According to historical rainfall data from the National Institute of Meteorology (INMET), the region of Boqueirão da Onça and its surroundings did not go through any prolonged or exceptional drought that could affect the availability of food, in order to force the macaws to move before or during the period in which these individuals disappeared (between 1995 and 1998).
From 2002 to 2014, CEMAVE / ICMBio have been conducting educational activities annually or biannually in the villages adjacent to the Boqueirão da Onça, as well as exploratory activities, which include overflight for area recognition, active search of the macaws for population census, register of the feeding sites and attempts to locate their dormitory (IBAMA, 2006; Pacifico et al., 2013, Filadelfo et al., 2015 - Technical Reports of CEMAVE / ICMBio). By the conduction of interviews in rural communities in the Boqueirão da Onça and direct observations of only two birds in foraging activities, it was possible to predict a polygon with the extent of the occurrence of the Lear´s macaw in the locality (Lugarini et al. 2012). However, the dormitory of these two individuals has not yet been located, mainly due to the inaccessibility of remote areas of the Boqueirão da Onça. However, the two solitary macaws are recorded almost daily by workers from the rural community of Cercadinho, where they consume green and ripe fruits of the licuri palm (Syagrus coronata) (Pacífico et al., 2013; CEMAVE / ICMBio). The recognition of these two individuals occurs due to a peculiar characteristic of one of them: the absence of feathers on the face / nape (auricular region), as shown in Figures 8 and 9.


Figure 8: Anodorhynchus leari in the rural community of Cercadinho, locality of Boqueirão da Onça, Campo Formoso (BA), transporting coconuts from the licuri palm. It can be observed the absence of feathers on the head. Photo: Daniel Araújo.


Figure 9: Two last individuals of Anodorhynchus leari observed in the rural community of Cercadinho, locality of Boqueirão da Onça, Campo Formoso (BA). Photo: Daniel Araújo.

Given that the region of Boqueirão da Onça is about 230 km west of the known dormitories in Raso da Catarina (Figure 1), and based on the information presented above, the hypothesis  that the two birds that live there are remnants of an isolated population that suffered a serious decline, gains strength. The death of these last two remaining individuals will result in the extinction of the Lear´s Macaw population in the locality. Considering that species with single populations are much more vulnerable to extinction, both by environmental and demographic stochasticity and by direct persecution and habitat loss (Caughley, 1994), it is important to recognize the great importance that the reinvigoration of the population in Boqueirão da Onça represents for the conservation of the species.
In addition, macaws are gregarious animals, and the two remaining birds are fundamental in the process of reinvigoration as they represent all memory and knowledge about the best areas of feeding, resting and nesting - a fundamental knowledge that certainly will make all the difference in the recovery process of this species in the region. Although the release does not depend fundamentally on the presence of these two individuals, there will certainly be a gain in time and quality of the process thanks to the existence of these two birds. 
The potential of Boqueirão da Onça to expand the population of the Lear´s Macaw can also be recognized in the face of the worrying and intense process of degradation that the Raso da Catarina region has been suffering (e.g. deforestation for grazing, charcoal and increased Human occupation). Based on the understanding that the structure and functioning of the communities of organisms constitute a complex group of interactions that include their eating habits, reproductive behavior, patterns of spatial use and population dynamics (Krebs and Davies, 1996), and that these interactions can fluctuate seasonally - associated with climatic variations and vegetation composition on which they depend -, the importance of the study of habitat quality for the recognition of potential regions for population expansion is highlighted. Thus, the collection of systematic data regarding these interactions has allowed the describing of patterns that predict possible changes over time in the dynamics of these organisms in face of the transformation and degradation of the habitats, as well as it has allowed the recognition of potential habitats for population reinvigoration.
Through the National Plan of Action for the Conservation of the Lear´s Macaw (executed by the National Center for Research and Conservation of Wild Birds - CEMAVE), ICMBio foresees the execution of researches on experimental release for the reinvigorating of the Population of Boqueirão da Onça. In this context, in August 2014, the Lear´s Macaw Captivity Program (Normative Instruction No. 22, dated March 27, 2012) was formalized internationally. Originally involving 12 institutions that invest in artificial captive breeding of the macaw (Lear's Macaw International Studbook and Population Analysis, 2014), this program aims to define, coordinate and implement ex-situ conservation strategies For demographic and genetic reinvigoration of the species.
The locality of the Boqueirão da Onça is a rare jewel amid the extensive destruction that the Caatinga has and still is suffering in the last 400 years of its occupation - thus presenting great potential for the reestablishment of a population of the macaw by means of the experimental release and monitoring of individuals born in captivity. Preliminary results of previous studies on habitat quality carried out through incursions to Boqueirão da Onça by this team, in a partnership with CEMAVE, in the years of 2014 and 2016, found that the area presents: 1) Supply of food for birds throughout the year, having been found the same plant species consumed by macaws in the ecoregion of Raso da Catarina; 2) Offer of sandstone walls for dormitories; 3) Presence of reproductive sites suitable for reproduction; And (4) Low impact by grazing on the recruitment of plants that serve as a food source for macaws. (Pacífico et al., 2013, Filadelfo et al., 2015 - Technical Reports of CEMAVE / ICMBio)
Studies on release and monitoring related to the Lear´s Macaw are still scarce. However, a recent experiment by CEMAVE in Raso da Catarina confirmed that released macaws have the capacity to interact with individuals of the same species in nature. This interaction would facilitate localization and observation of native macaws and observation of them in nature, as well as their interactions with reintroduced ones, as mentioned above. GPS telemetry can be used as a strategy for locating released individuals, as well as for monitoring their activities. According to Oliveira et al. (2014), due to the environmental characteristics and the amplitude of their daily displacements, this would be the most appropriate method for studies involving this species.
In this context, the reinvigoration of the Lear´s Macaw becomes urgent, since the two resident birds do not reproduce, and very little is known about their age. As explained above, the two remaining individuals are expected to serve as reference for the released ones, preserving the biological history of the species through interaction between them. In this way, the experimental release and monitoring, in addition to contributing to the persistence of the population of the blue-macaw in Boqueirão da Onça, will generate knowledge about their home range, feeding area and, finally, about the current dormitory, which must be protected immediately.

[bookmark: _Toc303262217]JUSTIFICATION

The present Experimental Release Project is justified by the acute state of population decline of the Lear´s Macaw in Boqueirão da Onça, verified by the presence of only two senescent individuals. The monitoring of the individuals through tracing will allow the identification of the species´ home range, that is, critical areas of refuge and feeding favoring the adoption of emergency measures for its integral protection. These measures are fundamental for the reinvigoration of this population in the Boqueirão da Onça, in medium to long term, and considered priority for the conservation of the species according to the National Plan of Action for the Conservation of the Lear´s Macaw.

MAIN OBJECTIVE

To carry out the experimental release in Boqueirão da Onça of captive-born individuals of Lear´s Macaw (Anodorhynchus leari), as well as the monitoring of its population through the tracing of individuals, thus contemplating the identification of the critical areas of Refuge (dormitory) and critical zones of feeding of the species in the locality of Boqueirão da Onça.
Due to the marked process of population decline to which the species is going through in this locality, the use of the experimental release and monitoring of individuals born in captivity is shown as a strategy for the medium and long term reinvigoration of a functionally extinct population and, therefore, for the conservation of the species in Boqueirão da Onça. Then, it becomes possible to take into account the recommendations of the National Plan of Action for the Conservation of the Lear's Macaw (ICMBio), as well as to diagnose the threats to the re-establishment of their population in the locality, favoring the planning and execution of mitigating measures.

[bookmark: _Toc303262218]SPECIFIC OBJECTIVES

The specific objectives are organized into three activity plans, which will be developed in a concatenated or simultaneous way: A) Environmental Education Plan; B) Monitored Release Plan; C) Continuous Monitoring Plan.
	
A) Environmental Education Plan
A1) Identify anthropogenic environmental problems in Boqueirão da Onça that may cause negative impacts to the population of the Lear´s Macaw, such as poaching of wild birds, capture of wild birds for domestication and / or illegal trade, disturbance of Dorms and suppression of vegetation used as food by the species;
 
A2) Raise awareness of the local community by involving them in the solution of the environmental problems previously identified (item A1), addressing the following topics: conservation of the licuri palm; sustainable use of the resources provided by the licuri palm; prohibition of hunting (and its impacts) and prohibition of capture of wild birds for domestication and / or illegal trade (and their impacts); importance of the population reinvigoration of the macaw; and conservation of the Caatinga.


B) Monitored Release Plan
B1) Implement “Area of Release of Wild Animals” (according to INEMA 12.493 / 2016) in a locality with documented record of the Macaw-blue-macaw in Boqueirão da Onça; 

B2) Execute the experimental release and monitoring, according to IN-23/2014, of six (6) individuals born in captivity, individually tagged according to the recommendations of SNA (CEMAVE) and with GPS trackers from partner institutions that make up the Captivity Program of the ICMBio National Plan of Action for the Conservation of the Lear´s Macaw, through the mediation of ICMBio;
B3 Carry out the tracking (GPS and in-situ observation) of released macaws in the locality of Boqueirão da Onça, recording possible interactions with the two remaining macaws and thus mapping their daily routes and areas used as feeding sites and dormitories; 
B4) Carry out a monthly population census in the macaw´s dormitories once they are located in Boqueirão da Onça;

B5) Perform the sanitary evaluation of the macaws through the collection of feces in the dormitories located in Boqueirão da Onça.

C) Continued Monitoring Program
C1) Perform the physical and floristic characterization and evaluation of the habitat quality of the mapped areas used as feeding sites and dormitories; 

C2) Supplement the study of carrying capacity of the habitat based on the determination of the basal values ​​of area usage by psittacines (Amazona aestiva, Primolius maracana, Thectocercus acuticaudatus, Eupsittula cactorum, Forpus xanthopterygius and Anodorhynchus leari); 

C3) Estimate the home range of the Lear's Macaw in the locality of Boqueirão da Onça, based on the data generated from the specific objectives "B3" and "B4", using ecological models;
C4) To constantly seek and identify environmental issues that may jeopardize the survival of released individuals, thereby undermining their population reinvigoration; 

C5) Based on the data obtained with the achievement of objectives "C3" and "C4", propose mitigation measures or management actions that favor the reinvigoration and long-term conservation of the Lear´s Macaw population in Boqueirão da Onça.
 

[bookmark: _Toc303262219]INDICATORS
	
Aiming to measure the effectiveness of the Experimental Release and Monitoring Project, the specific objectives to be achieved in each activity plan will be monitored through the following indicators:
	
A) Environmental Education Plan
Specific Objective A1
I-1. Description of environmental problems in Boqueirão da Onça;
I-2. Estimate the sportive or subsistence hunting activity, based on spontaneous reports in the communities around Boqueirão da Onça; 

I-3.  Analysis of timely records of wild birds being used as pets in communities around Boqueirão da Onça;
Specific Objective A2
I-4. Number of communities addressed during environmental education activities in and around Boqueirão da Onça;   
I-5. Map showing the location of the communities approached in and around Boqueirão da Onça; 

I-6. Number of families addressed in each community in and around Boqueirão da Onça;  

I-7. Number of meetings with members of the Association of Rural Farmers in the villages around Boqueirão da Onça; 
I-8. Number of schools approached in the villages around Boqueirão da Onça;

I-9. Number of students who participated in lectures held in schools in the villages around Boqueirão da Onça;
I-10.  Number of extra class, recreational and educational activities carried out with children from the villages around Boqueirão da Onça;

I-11. Number of children from the villages that participated in extra class, recreational and educational activities in the villages around Boqueirão da Onça;

I-12. Number of teachers oriented in relation to the Project of Experimental Release and Monitoring of the macaw in the schools around Boqueirão da Onça;
 
I-13. A meeting with legal representatives (Environment Secretariat) in the municipalities of Campo Formoso, Sento Sé and Umburanas (BA), for dissemination and clarification on the Experimental Release and Monitoring project of the Macaw; 


B) Monitored Release Plan
Specific objective B1
I-14. Area of Release of Wild Animals implemented (with license to operate) and apt to receive the macaws;

Specific objective B2
I-15. Procedures for the documentation required for the acquisition of macaws (CITES and SISBIO licenses) completed; 

I-16.  Acquisition and transport of six (6) macaws belonging to institutions that compose the ICMBio Captivity Program of the National Plan of Action for the Conservation of the Lear's Macaw, with results to be presented during the second semester of activities;
I-17. Conclude pre-release behavioral preparation in a minimum period of three months, with results to be presented at the second half-yearly report (the length of this period will be in accordance with the behavioral response of each individual); 
I-18. Results of sanitary examinations and health evaluation of pre-release macaws; 

I-19.  Number of macaws eligible for release (by soft-release) at the end of the second semester of activities; 
I-20. Number of direct observations and type of interactions between the remaining macaws with released ones, and post-release behavioral data;

Specific objective B3
I-21. Map with the description of the daily routes of the macaws; 

I-22. Georeferenced maps of the macaw feeding sites; 

I-23. Georeferenced maps of the macaw dormitories and their description; 
 
Specific objective B4
I-24. Census of macaws recorded monthly in dormitories after release;

Specific objective B5
I-25.  Results of the sanitary evaluation of birds through the collection of feces in the dormitories;
C) Continued Monitoring Plan
Specific objective C1
I-26. Map of the area surveyed (by road-survey) in the area of Boqueirão da Onça to evaluate the quality of the Lear´s Macaw habitat and the dormitory; 
I-27. Number and size of deforested areas in Boqueirão da Onça that could compose the home range of the macaw;
I-28. Number of plant species used as food source by the macaw;
Specific objective C2.
I-29. Basal values ​​of use of the Boqueirão da Onça region by psittacines (Amazona aestiva, Primolius maracana, Thectocercus acuticaudatus, Eupsittula cactorum, Forpus xanthopterygius and Anodorhynchus leari) to complement the studies on habitat carrying capacity;
Specific objective C3
I-30. Maps and mechanistic models of the home range of the macaw in the Boqueirão da Onça;
Specific objective C4
I-31. Numbers injured and / or dead individuals;

Specific objective C5
I-32. Proposal to evaluate the continuity of the macaw´s population reinvigoration;

I-33. Proposal of mitigating measures (if necessary) to continue the reinvigoration of the population 
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The methodology used in this project aims to guarantee the execution of the specific objectives mentioned above, organized in three activity plans: 1) Environmental Education Plan, 2) Monitored Release Plan, 3) Continuous Monitoring Plan. Each plan describes the activities to be carried out, necessary materials, methods of monitoring and evaluating the results.
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	6.1.1 Identification of environmental problems and educational activities in the villages of Boqueirão da Onça and its surroundings. 
In order to identify the anthropogenic environmental problems in Boqueirão da Onça, educational approaches will be carried out in the villages, every six months, in parallel with the road survey (described in the Continuous Monitoring Plan), which will last from 12 to 15 days / field campaign.
The visits to the villages will be made in a spontaneous way. It is intended to address each family by discussing topics such as the importance of monitoring the Lear's Macaw, data on its biology, issues of population decline and trafficking in wild animals. The interviews will use the "snowball" method, in which questions will be generated from the answers given to the previous questions, and they will be directed in order to better understand the forms of using of environmental resources by the community, focusing on the consumption of the resources of the licuri palm and the consumption of wild birds as a food resource (hunting).
Each road-survey will select four villages to carry out intensive educational activities, with a rotation in the villages to be approached each time. Intensive educational activities will be carried out in 32 villages over a period of two years. The activities will be carried out with children having a ludic approach, with group dynamics based on the themes of the biology of the Lear´s Macaw, fauna and flora of the Caatinga, responsible use of natural resources and techniques of bird observation and identification of their songs in the field.
The number and species of wild birds used as companion animals in each visited house will be quantified discreetly and in a secondary way. As described by Tella and Hiraldo (2014), this research aims to identify species preferences by the local community. These data, correlated to road surveys in which studies of bird abundance (psittacines) will be made, will show the influence of the capture on the population decline of these species in the Boqueirão da Onça. 
 To access all villages, the use of a 4x4 vehicle and GPS will be required, so that the latter will record the routes and georeferencing each village. In this way, access and points will be plotted overlapping the home range of the macaws.
As educational material of daily use, a calendar is already being drawn, which depicts the biology of the Lear´s Macaw, month by month, through photos and small educational texts. The calendar will be distributed annually in each house of the villages, in school units and in association of rural farmers.
	
	6.1.2 Educational activities in schools and Meeting with representatives of the Secretariat of the Environment
	
The educational activities in schools will take place every six months, interspersed with educational activities in the villages, and will be previously scheduled with the directors of each unit. Initially a mapping of each school unit will be done to identify its quantity and location, as well as the name of the representative / director or contact person. The schools selected for the educational approach should be located primarily in the surroundings of Boqueirão da Onça, between the municipalities of Umburanas, Campo Formoso and Sento Sé. For this purpose, information will be sought in the teaching departments of each municipality, in a single visit. 
At the opportunity it is intended to schedule a meeting with representatives of the Environmental Secretary of each municipality. In order to make an oral expositive presentation (using Datashow resources), the Experimental Release and Monitoring Project of the Lear's Macaw in Boqueirão da Onça and its objectives will be presented.
After the mapping of the school units, the beginning of the activities will be conditioned to a previous interview with the science teacher (in elementary schools), or with the biology teacher (in high schools), with the purpose of directing the activities planning. From this interview, we intend to understand the environmental themes previously worked out by the teachers with their students, so that they can be used as a reference in project. Two days of activity will be scheduled in the same school unit per field campaign, along 12 days of activities, resulting in six school units addressed per campaign. At the end of a two-year period, about 70 school units will be approached.	
The schedule of activities to be developed with the students will be based on the following model (adaptable according to the previous information raised with the teachers):

Day 1: 1) Exposition (with use of Datashow - 10 minutes) on the Lear's Macaw, its biology and its habitat, 2) Slide show on fauna and flora of the caatinga, 3) Group dynamics with the themes "Trafficking in wild animals, hunting and deforestation".
At the end of the activities, it will be scheduled the return to the unit after a period of 3 days, requesting that students (in accordance with their level of education) write a text, poetry, drawing, or a cut and glue art about the discussed topics in the following day, with the teacher only.  
Day 2: 1) Presentation of a short movie about researches with the Lear´s Macaw; 2) Exhibition presentation (10 minutes) on the population decline of the blue-macaw in Boqueirão da Onça, and the proposal of population reinvigoration. 3) Group dynamics using the theme "umbrella species"; 4) Making a conceptual map, following a model proposed by Tavares (2008), using the theme Conservation of the Caatinga, in order to structure and interpret the knowledge acquired through the activities carried out. 
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	6.2.1 Issuance of documents for the implementation of the “Area of Release of Wild Animals”
Following the normative instruction IN 23/2014, which regulates the release programs for population reinvigoration, the creation of the Area of ​​Release of Wild Animals will occur through project approval by INEMA (Port. INEMA 12.493 / 2016). This project was presented and filed with the unit in the jurisdiction where the release program will be carried out, in accordance with the guidelines established in the Manual of Procedures for the Destination of Wild Animals (IN 23/2014), and it is awaiting registration and installation authorization for the Area of Release of Wild Animals.
	
	6.2.2 1 Defininition of the location of the “Area of Release of Wild Animals”
The Wild Animals Release Area was selected according to the analysis of documented records of remaining macaws and other attributes (see White et al., 2015). As observed in other monitored release projects, it is expected that there will be interaction between the remaining and captive macaws throughout the entire adaptation process, so that the former will probably act as a reference for captive macaws, facilitating the interaction between them and the natural habitat. In this proposal, the minimum infrastructure required for the deployment of the Release Area will be determined by the access by vehicle (4x4).
	
The rural community of Cercadinho (located 10o08'17.3 ''S / 41o 07'51.4''W) is located at 18 km from the village of Gameleira, where there is basic infrastructure to support the technical team. At this site there are plantations of castor bean, cassava and passion fruit among the fragments of licuri plants, where the remaining macaws are sighted almost daily in foraging activity (Figures 9 and 10). Interviews carried out in this community reveal that farmers have an interest in the reinvigoration of the blue-and-green macaw, and are positively related to the possibility of implementing the Area of Release of Wild Animals (Filadelfo et al., 2015 - Technical Reports of CEMAVE). 
Thus, a meeting was held with the representative of the Association of Rural Workers of Gameleira, where the workers of the Cercadinho are located, in order to verify the availability of the area to be rented for the construction of the establishing and pre-release enclosures. One of the residents has already made their land available in Cercadinho for rent.
	
	6.2.3 Construction of pre-release enclosure
The construction of the pre-release adaptation area near the community of Cercadinho will meet the minimum requirements of the Normative Instruction of IBAMA IN 07/2015, so as to include at least 10 blue macaws of the genus Anodorhynchus (2 birds / 10m2). Following the model proposed by Oliveira et al. (2014), the enclosure must be at least 15 m long, 5 m wide and 6 m high, in order to allow the movement of the birds, their training to exercise the muscles of flight and interaction with remaining individuals. Thus, it is intended to construct an adaptation enclosure with galvanized steel screen, with the dimensions of 30 m in length, 5 m in width and 6 m in height (see Annex - "Recinto_Folha 1"). In addition to the galvanized screen and specialized workmanship for building the release site, the material needed to be used will be cement, wire, cement blocks, zinc sheets, sand and removable and washable feeders for the supply of water and food - second The IN 07/2015, which regulates the construction of enclosures for large birds. 
The enclosure will be divided into three (3) environments, so that there will be two (2) smaller management areas (management spaces 1 and 2), and one (1) large enclosure, called “voadeira” where the soft-release will be primarily held (in order to favor this process, there will be three (3) tilting loft windows screened (see Annex "Recinto_Folha 3") at both ends of the enclosure in the north and south positions). The enclosures will be in communication by means of guillotine opening windows (JM - see Annex "Recinto_Folha 1" and "Recinto_Folha 2"). That being said, management areas 1 and 2 are crucial for the isolation of birds in specific situations: 1) For the process of grouping and adaptation of birds from different maintainer institutions, prior to flocking, which will be carried out on the flyer; 2) For the shifting necessary to the realization of periodic feeding, so that it is possible to carry out cleaning and maintenance of the flying enclosure; 3) In the case of conducting some behavioral experiment related to tests of predation and human aversion; 4) If there are fights between individuals, thus allowing their isolation; 5) If any bird, for any reason, is not considered fit for release after the settling and conditioning period (so that the return destination will be decided in agreement with ICMBio / CEMAVE and Studbook Keeper); 6) In the case of the incorporation of new individuals rescued throughout this experiment.
In addition to the mandatory items recommended by normative instruction IN 07/2015, such as anti-escape safety corridor (which in this project will have dimensions of 1.25 m in length, 5 m in width and 6 m in height), external shifting for the caretaker and changeover for food supply, the enclosure will have a mobile cover for shading area and partial shelter against wind and / or rain (see Annex "Recinto_Folha 1"), as well as its substrate will be formed of natural exposed soil, So that its cleaning and maintenance will be done through the use of raking tool. 
It is important to emphasize that there will be no visual contact between the macaws and their caretaker at any moment of handling during the entire pre-release conditioning period in the enclosure. This will be possible through visual isolation through the use of straw from the licuri palm, which will be placed on the screens of the enclosure and will be present in the following places: in the corridor of access (tunnel) outside the enclosure, responsible for giving access to the external shifting area (so ​​that the macaws will not have visual access to the handler as it enters the external area); in the external shifting area of the enclosure; in the anti-escape corridor, both laterally and at the top. Moreover, the guillotine-style steering windows that communicate to enclosures 1 and 2 will be located above the security corridor (see Annex "Recinto_Folha 2"), favoring the absence of visual contact.
Four (4) monitoring cameras will be installed, internally and externally to the enclosure. By recording and storing the images (with DVR image recorder and HD video storage), this monitoring system will allow, in the absence of a responsible Biologist, to monitor the behavior of the macaws in the enclosure, as well as possible interactions that may occur with the remaining wild individuals. The closed-circuit camera system will also aim to protect macaws from possible human disturbance and predation. For this, It will be necessary to install a solar energy powering system to feed the cameras, that will require the acquisition of Photovoltaic Solar Panel (55 W), 150 Ah battery, 12 V charge controller, 60 Hz inverter, and a solar converter from 12 V to 220 V.
The construction of the pre-release enclosure will begin as of the date of the issuance of the authorization for the installation of the Area of Release of Wild Animals, issued by INEMA (Port INEMA 12.493 / 2016). It is estimated that the time for the construction of the enclosure will be a maximum of two months. 	

	6.2.4 Acquisition of macaws born in captivity
Experiments on reintroductions of psittacines show that the success of the establishment of individuals after release is directly related to the number of animals involved in the release event (Snyder et al., 1994). Still, it is clear that as younger birds have greater adaptability, they have greater flexibility to changes in the environment, climate, and in the supply of food. Considering that psittacines are gregarious birds, it was recommended by a group of experts in a meeting with ICMBio (August 2014) that at least (6) birds from 2 to 3 years of age were released in the region of Boqueirão da Onça, allowing the development of group behaviors known for this species, such as foraging and use of collective dormitories (E. Pacífico, personal communication). The establishment of young and released adults also circumvents the most critical period of survival, predation and capture characteristic of the stage in the nest - the period in which the adults perform in a posture, hatching and caring of the offspring, from hatching to the first flight of the cubs (IBAMA, 2008).
In addition, for a selection of birds, their individual behavior (ex-personality) should also be considered, so we have as a prerequisite for this project that the birds have been raised by their parents. This requirement potentiates an absence of "imprinting" (human recognition of food source), so that this measure can increase the success of adaptation. Therefore, birds that were artificially raised by hand are not candidates for this Project.
Thus, two participants of the Captive Breeding Program of the Lear's Macaw (which now have 125 individuals, 67 of them born in captivity (Lear’s Macaw Studbook, J. Cornejo, 2014)) reproduce the birds efficiently and in accordance with this criterion. They are: Loro Parque Foundation (LPF), in Tenerife, Canary Islands, Spain; and Al Wabra Wildlife Conservation (AWWP) in Doha, Qatar. Therefore, following the recommendations carried out by the Studbook International Keeper of the species, and through the intermediary made by the coordinator of the macaw´s Captivity Program of ICMBio, the two institutions will be consulted and also their participation and availability of the Birds will be requested.
The maintainers are in charge of issuing the previous export licenses, following the CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora) recommendations, which regulates international transport for endangered macaws and which are listed in ANNEX I to this Convention. At the same time, the IBAMA-Brasilia CITES documents to issue of the birds import license are requested by the technical responsible of this Experimentation and Monitoring Project, as well as an import license from the Ministry of Agriculture, Livestock and Supply. In addition, we would like to point out that the importer establishment (with the provision of RADAR) will be Fazenda Cachoeira Breeder, that participates in the Program for the Captive Breeding of the macaw of ICMBIO, according to the guidelines of the coordinator of this Program. It is estimated that this process should take at least 2 months, depending on the availability of the issuing authority.	

	6.2.5 Quarantine and transport of macaws 
Prior quarantine examinations will be required as recommended by the Ministry of Agriculture, Livestock and Supply. The required examinations (Influenza, Newcastle Disease and Clamydia psittaci), as well as the preparation of the birds and the transport box for the trip, carried out by air transport, shall follow the recommendations of the airline and shall be carried out under the responsibility of the maintainer institutions of the macaws, LPF and AWWP, and funded with the resources of the Experimental Release and Monitoring Project. The examinations will be carried out after the issuance of the CITES permits of the country of origin and Brazil, so that they must be carried out within the isolation period (characterized by 30 days of isolation / quarantine at the institution of origin). 
In the case of importation, the zoo-sanitary requirements applicable to birds quarantined in the country must be complied with, that is, the period of isolation must be fulfilled at the Cananéia Quarantine Station, following the recommendations of Normative Instruction No. 17 of March 3 August 2010 (15 quarantine days in this locality). The procedures for transporting the birds to the quarantine site will be defined by the Ministry of Agriculture, so that this transport will be made in Biobox, by specialized dispatcher, and funded with resources of the Project, following the guidelines and procedural methods used by the coordinator of the Captivity Program. The quarantine examinations recommended by the Ministry of Agriculture, poultry preparation and transport box for the trip, by air transport, will follow the recommendations of the airline and will also be carried out by a specialized dispatcher, and according to the recommendations of the coordinator of the Captivity Program, being financed by the Project.
The birds must depart from the State of São Paulo (Guarulhos Airport) to the State of Bahia (Salvador Airport), from where they will be transported by the project vehicles to the Area of Release located in Boqueirão da Onça.
	
6.2.6 Adaptation and pre-release conditioning (Feeding)	
The adaptation in pre-release period will follow the protocol recommended by Nunes (2004), from experiments with two birds released in Raso da Catarina.
One of the best known foods consumed by the macaws is the fruit (coconut) of the licuri palm (Syagrus coronata). However, it is known that the macaws feed on several other fruits of the Caatinga plants, and up to now their frequency and seasonality of this consumption is unknown. Macaws may learn to handle food with more experienced individuals (their parents), so the ability to break and feed on each licuri fruit will be a particular challenge in the pre-release process. For this reason, individuals destined for release must have their captive feeding gradually replaced by items that make up the species' diet in nature at least three months before release. 
It is ideal that feeding times are combined with the times observed in nature in the present locality. Thus, it is proposed to offer food at 7:00 p.m., repeating it after a period of 9h, so that the food will be offered again at 4:00 p.m. (E. Pacífico, personal observation). However, we stress that in this project, a process of food deconditioning is proposed, both with regard to the original food supply schedules carried out in captivity (in order to strengthen the dissociation of food supply to the noises / human presence), and to the removal of the original food from captivity, with the insertion of wild food items into the daily diet of the birds. Thus, after 15 days of adaptation in the pre-release period, it is proposed that the food supply be continuously changed until the soft-release period, at consecutive intervals of 15 days. There would therefore be five changes to the food supply schedule: 1st fortnight) supply of food every 8 hours (as done in captivity); 2nd fortnight) offer every 14 hours; 3rd fortnight) offer every 18 hours (once a day); 4th fortnight) offer every 28 hours (eventually alternating days); 5th fortnight), every 30 hours (eventually alternating days) - and, lastly, maintaining this frequency of supply of food throughout the soft-release period, so that it will represent the daily need of the birds, that is , daily nutritional offer values ​​will be maintained for each individual, even if they eventually skip days in the 4th and 5th fortnight of deconditioning. For days when there will be no food supply, this should be done on the preceding day. Thus, in a single day, the energy requirement of the two consecutive days will be offered.
Considering that the supply of food in the pre-release period will respect the daily nutritional needs of individuals, it will be ensured that these needs are met both in terms of energy requirements and with regard to the quality of nutrition . Therefore, the diet of the birds is thought and formulated in order to avoid foods that promote storage of excessive body fat, as well as those that lead to nutritional deficiencies (Fulton, 2005). Thus, the regular insertion of wild foods during the pre-release period in the diet of the individuals that are to be released is then shown as a strategy to provide adequate nutrition for these birds.
Knowing that the daily nutritional need of an individual needs to respect their energetic needs, the calculation of the nutritional supply is based on the required daily energy - which, in turn, is calculated from the basal metabolic rate of the body Rate, BMR) (Pilgrim and Biddle, 2016), that is, the considered minimum amount of energy for an organism to maintain, at rest, its vital functions. In addition, it is a general rule that the calculation of daily energy needs for captive animals is obtained by multiplying by 2 the BMR value found (2 * BMR) - thus assuming the development of moderate activities throughout the day by captive individuals (Pilgrim and Biddle, 2016). Considering that the calculation of the BMR value considers the body mass of the individual (Energy (kJ) = [73.5 * Body Mass (kg) 0.73] * 4,144 (Pilgrim and Biddle, 2016)), to obtain an approximate value of their daily nutritional value, we can then use the mean value of body mass (882 grams) recorded for a male Lear´s Macaw (this report). Thus, the mean value of BMR obtained is 281 kJ and, since the daily energy requirement is obtained by multiplying this value by 2, the daily energy required will be, on average, 562 kJ / individual. Therefore, considering the six individuals participating in this Experimental Release Project, the daily nutritional offer will respect the energy requirement of each bird, and will be approximately 3,372 kJ (6 * 562 kJ). 
Associated with this, given the daily nutritional requirement of birds refers not only to the need for energy but also to the quality of nutrition, as mentioned previously, the food items chosen to supply this energy demand in the diet in the pre-release period (original diet from captivity and wild food) will present adequate levels of fat, mineral balance, vitamin intake and quality of proteins  (Fulton, 2005). Still according to the cited literature, being that macaws are omnivorous animals, food items that will compose the diet of released individuals and which will be provided in the food deconditioning process are characterized by being extremely varied, meeting this requirement - being also extremely important for environmental enrichment as they promote stimulation in captivity due to the wide variety of colors, textures and shapes (Pilgrim and Biddle, 2016). The original captive diet is usually composed of commercial pelleted foods, various nuts, a mixture of germinated seeds, vegetables and fruits (for more details on the original captive diet, see the Daily Diet Chart for the Lear´s Macaw currently used in the Al Wabra Wildlife Preservation institute (Watson, 2007), with information on the food items, their components and their respective proportions.
Thus, associated to what was said, the food deconditioning will be an extremely important process for the recognition of the humans as not being a food source (deconditioning the animals from the original feeding times held in captivity makes them less likely to seek human contact), as well as to provide wild foods that will be part of the daily diet of individuals who will be released. By reducing the tolerance to human presence in the pre-release period, and gradually supplying food found in the region of the Boqueirão da Onça and with the recognition of the consumption by the macaws, the success of the adaptation of the individuals to the natural environment increases. Therefore, during the three months that will characterize the period of adaptation and pre-release conditioning, a process of withdrawal from the original captive diet will occur, replacing it with native foods available in the region. 
However, since the frequency and seasonality of the consumption of several other fruits of the Caatinga plants used by the Lear´s Macaw is not profoundly known, a gradual replacement of the foods from the original captivity diet by items that make up the wild diet is necessary, although the frequency and seasonality of the consumption of these plants is not yet known, it is known that the macaws feed on them. (Sick et al., 1987, Brandt and Machado 1990, Santos-Neto and Gomes 2007), through interviews with local residents, observations in the field by this team, materials collected in nests, or also through the study of nestling feces). Therefore, during the three-month training period, different native foods consumed by macaws will be offered and found in the region of Boqueirão da Onça (according to availability in nature), citing a few, as follows: fruits of licuri, in various stages of Maturation (Syagrus coronata); Aroeira (Myracrodruon urundeuva), with tree bark consumption; Fruits of the mucunã (Dioclea sp.), of which the macaws consume the seeds; Fruits of the baraúna (Schinopsis brasiliensis); Fruits of cansanção (Cnidoscolus pubescens); facheiro (Pilosocereus pachycladus), with fruit and seed consumption by macaws; Fruits and seeds of icó-branco (Colicodendron yco); Fruit of the maçaranduba (Manilkara rufula); Fruits, seeds, and bark of mandacaru (Cereus jamacaru); Maniçoba (Manihot sp.), With seed consumption; flor-do-sisal (Agave sizalana); As well as the seeds of the pinhão bravo (Jatropha pohliana); The seeds of umbu (Spondias tuberosa), among others. In addition, by having tables of nutritional values ​​for the aforementioned foods (kJ of energy / mass (kg) of food, specifically respecting the nutritional value of the part of the vegetable consumed by the macaws), and associating this with the data of daily nutritional requirements previously calculated for each bird, it is possible to better determine the proportion of each food items to supply the daily diet of the macaws during the process of replacing the original captive food (e.g. pelleted feed, other non-native fruits and seeds, etc.). 
Finally, for the food deconditioning process to be effective, making the birds apt for release and increasing their chances of success in adapting to the natural environment, a continuous record of the consumption of native foods by the macaws will be done, so as to better understand the frequency and seasonality of this consumption (and thus put into practice occasional adaptations in diet that may prove necessary during this whole period). The wild fruits found may be available and offered in bunches, or attached to the enclosure net. A licuri palm will also be kept inside the enclosure, in order to simulate an event of fruiting of the plant and to promote the identification of this food item by the birds (Nunes, 2004).
The evolution of the manipulation and processing capacities of licuris by the six captive macaws will also be evaluated. For this, we will observe the averages (and deviations) of time spent by each individual in a feeding event (feeding bouts), which corresponds to an attempt to eat a fruit in nature. In each trial, it will be observed whether the individual was successful in processing the food, discriminating the time spent in removing a fruit from the bunch, in its manipulation and breaking of its exocarp, and in obtaining the endocarp (which is, the pulp, with greater nutritional content). Nunes (2004) recommends that 30 feeding events should be sampled for each captive macaw over five days (6 events / day) in the first hours after dawn. An initial indicator of minimum standard of ability will be established in the processing of the licuri fruits so that the bird is considered fit for release. Brandt and Machado (1990) observed that wild macaws take an average of 25 seconds to break the licuri fruit and withdraw its endosperm in the wild. In addition, in the hotter periods of the day, between the 10 and 13 hours, the macaws tend to remain at rest. 	
Considering that the Lear's Macaw is endemic to the Caatinga and that in this Biome water is not an abundant resource, the main sources of this resource for macaws are fruits (and, especially, the fruit of the licuri palm), And that there is formation of natural pools on the sandstone walls after rainy days (E. Pacífico, personal observation), The offer of water in the period of adaptation of the birds will be gradually reduced. Simultaneously, the supply of licuri fruits will be increased, alternating the diet on the days of the week between: 1) With water and with fruits; 2) Without water and with fruits, 3) Without water and without fruits. Through direct observation, using the focal animal method, behavioral data will be collected on the preference and frequency of water and / or fruit consumption, in order to adapt the method until the end of the adaptation period.
	
	6.2.7 Pre release adaptation and conditioning (Flight)
It is estimated that the daily movement of macaws reaches 40 km / day. Thus, in order for the birds to be able to socialize, to follow the movements of the wild groups, to locate food in the wild and also to be able to escape from predators (Snyder et al., 1994), it is necessary that captive individuals have satisfactory flight capacity. Being so, different stimuli are responsible for encouraging birds to fly in the natural environment, and pre-release flight conditioning on the enclosure is essential for post-release locomotion to be effective and to promote survival in the wild.
	
Many captive birds have this reduced flight capacity due to the smaller size of the enclosures and lack of exercise stimuli so that they may not develop the full potential of their flying musculature. For this reason, it is important that the birds to be released are housed in larger enclosures and received constant stimuli to fly - so that this capacity is fully achieved.
In this Experimental Release and Monitoring Project, a flight training routine with a minimum duration of three months will be implemented, as suggested by Nunes (2004). This training consists of alternating reproduction of vocalizations of the species on opposite sides of the enclosure, seeking to induce repeated flights. This will require the use of the playback technique, in which recordings of vocalizations of the species will be reproduced on the opposite sides of where the birds are positioned in the enclosure. These macaws should be submitted to a 30-minute morning training session for three days a week. The total distance traveled by the bird must be estimated and the total time spent in flight will be measured. However, if this method does not induce responses in the macaws, or even generates habituation over time, Soye and Melo Barros (2004) recommend that the training to be interrupted and readjusted, which implies in the biweekly evaluation of the method used.
	
	6.2.8 Pre - Release Adaptation and Conditioning (Response to predators and human aversion)
Although part of the anti-predatorial behavior of an animal is innate, it also derives from the accumulation of experiences over the lifetime of the individuals (Griffin et al., 2000). Therefore, when an animal is isolated from the pressure of its predators for long periods of time or important phases of its development, it may present deficiencies in its anti-predatorial behavior (recognition and response). The lack of adequate anti-predatorial behavior has been pointed out as the main factor for the failure of many experiments of monitored releases already performed (Griffin et al., 2004), including psittacines (Snyder et al., 1994; White et al., 2012).
In the case of the Lear´s Macaw, it is known that their main natural predator is the Chilean eagle Buteo melanoleucus (E. Pacífico, personal observation), Or blue hawk, as this species is called in the Boqueirão da Onça. It is believed that early stages of development of an animal are very important for the learning of anti-predator abilities (Griffin et al., 2000), as it learns with other individuals of its species to recognize and react in the presence of predators. Thus, the learning of an anti-predator behavior involves the use of social information (Griffin et al., 2004). In this way, it is expected that, after the transfer of these macaws to the pre-release area, they will have their defensive behavior stimulated whenever wild macaws exhibit alarm vocalizations or other agonistic behaviors, as birds of prey fly over the surroundings.
	More specifically with respect to an anti-predator training model, and given that learning plays an important role in the acquisition of anti-predator responses, the development of responses to previously unfamiliar stimuli proves to be important (Griffin et al., 2004). A given and previously unimportant stimulus (the presentation of a potential predator, for example), when associated with an alarm signal, generates an avoidance response (Griffin et al., 2004). Previous studies have shown that the use of taxidermised models is an effective technique for acquiring predator recognition abilities (Curio, 1988 apud Rodrigues, 2013), thus allowing a behavioral response of fear. Thus, it is suggested the use taxidermised models of natural predators of the Lear´s Macaw, which will be exhibited to the birds during training. Rodrigues (2013) also suggests the entrance of a human in the enclosure, immediately after the exposure of the taxidermised model, where a hooded man equipped with a catching net enters the enclosure running, and simulates a capture event. The birds, then persecuted, will be encouraged to fly inside the compound. Immediately after the man leaves the enclosure, again the taxidermised model is presented to the birds. Thus, anti-predation training is put into practice, aiming to stimulate a behavioral response of fear - acquiring, therefore, anti-predator response. 
Another very worrying factor is the tolerance of birds born in captivity to human presence. An inherent risk in this type of project will be the possibility of recapture of released individuals to be kept as pets again, especially in the initial period of release. This factor will be minimized with: a good physical adaptation (flight musculature); the non-reinforcement of human imprinting during settling and rehabilitation in the pre-release period; period of extensive acclimatization in the area of ​​release (3 months); And constant supply of wild foods. In this way, by allowing the adequate development of the skills necessary to return to nature, individuals are less likely to seek human contact. To do so, we will use training techniques suggested by Nunes (2014) to stimulate aversion to human beings, which follow the same principles of anti-predator training proposed by Griffin et al. (2001).
	The main training technique for pre-release behavioral preparation of birds will be based on learning through operant conditioning (Skinner, 1953), in which an animal is encouraged to make an association between a behavior and a consequence for that behavior (thus, It can be said that behavior is controlled by its consequences). In view of this, and considering the possibility of a normally established positive association between the human figure and the supply of food in captivity (since the supply of food would be shown as a positive stimulus for birds), it is proposed to weaken a possible association man-food. Thus, by weakening this association, contact with humans will not provoke sympathy in birds, reducing the chances of post-release catches (Reche, 2013).
Therefore, by approaching humans (behavior), birds can not be rewarded with positive stimuli, such as food (a positive consequence of behavior). Training should be carried out to stimulate their aversion, so that a negative consequence can be associated with the approaching behavior of the birds, reducing it. Thus, a training session will be the pairing of the presence of a person with episodes that can produce, in the macaws, aversion and / or fear (that is, to present to the birds a non-invasive aversive stimulus) (Reche, 2013). The appearance of a human being for birds may then be associated with the reproduction of alarm vocalizations of the species itself and also with the noise of a rojão, which will be released at the moment of approach; In addition, the person involved in the approach may be extremely aggressive at the time of contact so as to shout at the birds and hit the enclosure grids. In this way, after some conditioning sessions, the presence of a certain event (human being) will induce the animal to present behavioral responses of aversion and / or fear, permanently removing them from the human presence.
It is expected that 5 training sessions, with intervals of 5 days, will be enough for these macaws to remain frightened and elusive to human presence (Griffin et al., 2000). But it is worth mentioning that the literature warns that a large number of sessions can cause habituation of the animals, neutralizing the effects expected by the conditioning (Griffin et al., 2000).	
In addition, in order to minimize human contact during management of the macaws, structures are to be placed in order to allow the arrival of their caretakers in the enclosures without being seen by the birds. This can be done by building an access tunnel to the macaw enclosure. In addition, an observation hut must also be built, so that researchers are not visualized by birds during behavioral assessment and training activities. Still, the images collected by the cameras to be installed in the enclosures will also be used.

	6.2.9 Marking and Implanting of Transmitters for Tracking	
Five days before the release, during the evaluation of the clinical status of the birds, the standard CEMAVE stainless steel identification rings will be placed, and the microchips that the birds already have will be checked. In addition, colored rings (in PVC, with individual alpha-numerical marking, Figure 10) and marking medals (in stainless steel, with individual alpha-numerical marking, Figures 11 and 12) will also be placed. Necklaces with numbered medals are extremely important for identification of individuals at long distances (Senar et al., 2012). Telemetry equipment will also be implanted in the individuals (Figure 13), so that they can be used during the post-release period for their location and monitoring, as recommended by Oliveira et al. (2014). In the present project the telemetry equipment used will be the “backpack” type, with GPS monitoring, and this satellite transmitter modality has been considered the most suitable for monitoring of individuals of the Lear's Macaw, given the extent of their natural dispersion (Oliveira et al., 2014).



Figure 10: Chick of Anodorhynchus leari during the management period, showing PVC colored ring with individual alpha-numeric marking. Canudos Biological Station, Canudos (BA). Photo: Fernanda Lacerda.


Figure 11: Two young Anodorhynchus leari during management period, showing stainless steel marking medals and colored PVC rings, with individual alpha-numerical marking. Canudos Biological Station, Canudos (BA). Photo: Fernanda Lacerda.


Figure 12: Anodorhynchus leari chick, observed in nature, showing a stainless steel marking medal with individual alpha-numerical marking. Canudos Biological Station, Canudos (BA). Photo: Marcus Vinícius Romero.


Figure 13: Transmitters to be used experimentally on individuals of released macaws in the region of Boqueirão da Onça, for their location and monitoring during the post-release period. The size of the transmitter is evidenced by taking the marking medal as a reference. Photo: Erica C. Pacífico.


Thus, six transmitters (i.e., one transmitter per individual) are to be fixed experimentally in each bird as proposed by Ferreira (2013). Considering the average weight of the macaw 720 g, the maximum weight of each complete apparatus may not exceed 28.8 g, since the maximum recommended weight for a transmitter (apparatus to be fixed on the bird) is of 3-4% of their body mass (Gessaman & Nagy 1988, Kenward 2001, Godfrey et al., 2003). These devices are already in the process of being acquired, and they will be imported from a company located in Germany (e-obs Digital Telemetry) where they are manufactured. Its acquisition prior to the transport of the macaws is justified by the need for the testing of equipment. In this way, the quality of its transmission can be verified in the environment of the Caatinga, as well as the best places of implantation of the receiving towers for discharge of data.
	6.2.10 Epidemiological analysis on quarantine and pre-release
Following the requirements of the National Avian Health Program (PNSA) for notifiable diseases and the Protocol for the Captivity of Lear's Macaw, the birds from the project will be tested for agents of importance also in avian production (Salmonella spp Newcastle Disease, Avian Influenza - it is emphasized that, even if tests for Newcastle Disease and Influenza are a prerequisite for importation, they will be repeated here), in addition to diseases of relevance to psittacines, such as Herpesvirus, Bronavirus, type A Influeza, Paramixovírus type 1, Poxvirus, Psittacidae Circovirus, Polyomavirus, Chlamydophila psittaci, Mycoplasma spp., Salmonella spp., Enteropathogenic Escherichia coli (EPEC) by PCR, cultures for Candida spp., Psoriasis Herpesvirus, Cryptococcus spp. and Aspergillus spp .; Coproparasitologicals. Considering that there is no serology in Brazil for Polyomavirus, Circovirus and Bornavirus, its serology is recommended before importation of the birds. In addition, it is recommended to discard the positive birds in the PCR and / or serology for Circovirus, Bornavirus, Polyomavirus and Pacheco Herpesvirus. 
In order to minimize the possibility of inserting individuals that may lead to diseases in the area of release, the birds will be kept in quarantine while the laboratory results are pending, and daily observations of their physical state will be made.
Protocols of preventive management measures will be instituted during and after the quarantine period, extending up to the period of acclimatization and release of the birds - being generally composed by the isolation of the aviary, limiting to the maximum and not allowing movement of people coming or going of the original stock without the disinfection of fomites (boots, brooms, etc.). A footbath containing Sodium Hypochlorite (5%) and quaternary ammonia will be used in the entrance area of ​​the enclosure (shifting), for entrance and exit of the same. Materials to be used in release and quarantine shall be for the exclusive use on bird and shall be washed and soaked in diluted sodium hypochlorite solution for a period of 24 hours once a week.
The collection of biological material, storage, transport and destination to the laboratory and data analysis will be the responsibility of the veterinarian responsible for this Project, with the time to receive results ranging from 30 to 60 days.



	

6.2.11 Soft-release
Individuals who have suitable defense, foraging and displacement behaviors for release will undergo a soft release process. This technique exposes animals to freedom, but also provides shelter from the adaptation enclosure as an alternative to shelter, allowing birds to stay overnight, seek food and water in a period that may vary according to their behavior and interactions with the environment and with wild individuals, maximizing their chances of survival.
The minimum time set for the soft-release in this proposal will be of three (3) months. There will be food supplementation during this period, which will gradually decrease. The soft-release period and the insertion of wild foods in the diet of released individuals during pre-release adaptation will favor the localization of naturally available food items in Boqueirão da Onça. However, a food complementation can be performed if this need is verified by observing the behavioral response of released individuals.
	The soft-release should be performed close to 07h00min, as from this time the presence of the remaining macaws foraging in the locality is observed. Thus, the doors of the enclosure will be opened, allowing the spontaneous exit of the macaws. Supplementary food resources shall be made available on a platform to be placed above the enclosure of such macaws. Initially, these resources will be offered once a day (lasting four weeks), then on alternate days (lasting three weeks), then every three days (two weeks), and then the offer is ceased (Seixas & Mourão 2000).
Birds that for any reason are considered not suitable for release after the adaptation period will be isolated from the others in a smaller section (management area) of the enclosure itself. Their destination will be decided in agreement with ICMBio / CEMAVE and Studbook Keeper.
	
	6.2.12 Epidemiological analysis in the post-release period
After the release of the macaws and the location of their dormitories, samples of feces will be collected at each 6 months to perform parasitological examinations and smears stained by the Gram method to reassess the sanitary condition of the macaws in a noninvasive way. Should any macaw be rescued, it is proposed to perform tests for all pathogens already mentioned, as well as hemogram / biochemistry. The collection of biological material and storage, in this case, will be the responsibility of the field biologist, who will also be responsible for sending samples in good storage conditions to the responsible veterinarian, who will make the destination to the laboratory. Costs will be covered by the program and the time to receive results may vary from 30 to 60 days.
	6.2.13 Post-release individual tracking
The remaining population of macaws will be monitored in the areas of release. By means of a backpack GPS transmitter implanted in the birds it will be possible to collect waypoints and stop points, thus describing the daily route of these individuals. The released birds are expected to communicate with the remaining ones and, in the best of scenarios, to group together. Thus, the tracking will provide details of the use of the habitat by the Lear's Macaw in Boqueirão da Onça.	
The signal transmission will be made from receiver towers that will be implanted at known crossing points of the two remaining macaws. The data will be downloaded monthly in a three-day fieldwork.

	6.2.14 Population census in mapped dormitories. 	
The census will be based on the methodology presented in the Conservation Action Plan for the Lear's Macaw (Lugarini et al., 2012), which consists of counts carried out during a period of three (3) consecutive days at the time of departure (05-07h00min) and of return (17-19h00min) of the macaws of the dormitory. Improvements and changes of this method may occur to suit it to the particularities of the study area.	
[bookmark: _Toc303262224]	6.3 Continued Monitored Plan

	6.3.1 Habitat characterization and assessment (road-surveys)
	
On a semiannual basis, approximately 500 km will be traveled in road vehicle transects in the municipalities of Campo Formoso, Umburanas and Sento Sé, to sample the available habitats. The environments covered during the road surveys will be classified in-situ in five types, according to the degree of habitat degradation: (1) Natural vegetation not (or barely) altered; (2) Degraded natural vegetation, when clearly impacted by deforestation or grazing; (3) Natural vegetation and agriculture, where the natural vegetation is mixed with small areas of cultivation (or pasture); (4) Agriculture, when it covers more than 80% of the observed landscape; And (5) Urban environment, for areas occupied by small villages and cities (Tella et al., 2013).
	This method has been used in several Biomes and regions for its versatility, since it allows the determination of the degree of environmental degradation independently of the natural habitat type - and is therefore ideal for comparisons of human occupation impacts, habitat transformation and fragmentation. Throughout the transects the places where the habitat changes from one type to another will also be recorded, in order to measure the distance (in kilometers) of the habitats covered by the transection - thus acting as a linear representation of the size of the fragments (Tella et al., 2013). For each fragment, the number and species of other psittacine species observed, as well as the altitude and number of cattle heads (grouping goats, sheep, cows, etc.) will be registered as an indirect measure of grazing pressure, as well as the number of houses as a measure of human occupation. This method will be combined with the educational approaches in the villages around Boqueirão da Onça on a field trip with execution scheduled for 12-15 days.

	6.3.2 Habitat Characterization and Assessment: Feeding Sites
From the beginning of the soft-release process, and after determining the location of the potential feeding sites of the macaw in Boqueirão da Onça, the GPS tracking of the released individuals will be carried out during three days of work a month, for a period of 12 consecutive months, to the identified sites for verification, description and characterization of the habitat. Vegetable species that can be fed to macaws, as well as other important site characteristics (e.g., topography) will be registered. Exsiccates will be collected from the plants consumed by the macaws for later deposit in the herbarium and identification. The biologist specializing in flora will be responsible for coordinating the collections, identifying the material and allocating it to the herbarium. In this period, it is also intended to record the interactions between the released birds and the remaining ones, through observations of the feeding behavior with the use of lunettes and binoculars. Remote observations are expected to be facilitated by the use of bird tagging with colored ring and marking collar (as previously mentioned in section "6.2.9 Marking and Deployment of Transmitters for Tracking"). In addition, it is also intended to carry out the collection of food traces, since the locations of the feeding areas will occur in parallel with the tracking of the macaws and also with the population censuses.	

	6.3.3 Habitat Characterization and Assessment: Description of the dormitories
Similarly, by means of GPS tracking of released individuals, from the beginning of the soft-release process and after the determination of the location of the dormitories of the macaw in Boqueirão da Onça, there will be made monthly fieldworks to the identified localities for verifying, description and characterization of the habitat, with special attention to the topography of the walls, the number of cavities, and the presence of invading bees Apis sp., Whose presence may be detrimental to the occupation of cavities by the macaws. The characterization of the dormitory will be done with the use of lunettes and binoculars during the population censuses.	
	
	6.3.4 Estimation of the home range of the Lear´s Macaw in the locality of Boqueirão da Onça	
The exact data on localization of individuals of the Lear´s Macaw from GPS tracking and direct observations will be used for the construction of mechanistic home range models (Mitchell and Powell, 2004; Moorcroft and Lewis, 2006). This methodology allows the modeling of the use of space by an animal according to the basic behavioral patterns of movement in a given period, and the spatial distribution of critical or limiting resources. After identifying and understanding the mechanisms that regulate the use of space by individuals, it is possible to predict how the use of space will change in response to changes in landscape and populations. Mechanistic models can also provide analysis of habitat selection (Fieberg et al., 2010, Kie et al., 2010)

	


FOLLOW UP OF ACTIVITIES PROGRESS

	There will be presented reports, semesterly, yearly and a final report. Up next the scope and format of each one of these products and their formats will be described:
	
	a) Semiannual reports
The semiannual reports will be presented at the end of the 6th month of each semester, and should contain a compilation of the activit’ies carried out in the field or in the laboratory. Field campaigns and institutional activities will be detailed through photographic records, points of coordinates of the locations covered and description of the conducts and procedures used in data collection. The partial results obtained, their respective indicators and the future actions to be implemented should be indicated, according to the schedule of execution of the program and its objectives and goals. The semiannual reports will take an evolutionary approach, continually addressing the progress made throughout the various stages of the service execution process. No exhaustive explanations will be given in the six-monthly reports of the activities, but rather direct reports of what has actually been done. In this way, the proposed objectives will be achieved.
	
	b) Annual Reports
The annual reports must be presented at the end of the 12th month of each year, containing the results of all the activities carried out in the period. These reports shall contain the compilation of the data obtained in the field, as well as the analyzes and interpretations of them. The results must be presented through numerical tables, graphs, photographic registers, georeferenced, as well as the time of permanence in the field, data collection effort, and descriptive texts of the activities carried out in the Experimental Release and Monitoring Project. The results will be presented according to the indicators and a critical analysis will be made of the effectiveness of the activities carried out year by year. In addition, the annual reports should briefly outline the guidelines for the works that will follow, aiming to the full success of the program
	
	c) Relatório Final	
The final report must present a compilation of all the activities developed during the period, as well as analysis and interpretation of the collected data, an explanation of the objectives achieved and a critical evaluation of the effectiveness of the project. The results of the present study should be compared with other studies carried out with the species or other members of the Psittacidae family, in order to allow an analysis of the degree of its effectiveness in the conservation of the Lear's Macaw. The final report should present the recommendations of procedures and / or management actions of the species in the locality, including a proposal for continuity of the same Release and Monitoring Project in order to carry out the reinvigoration of the population in the locality of Boqueirão da Onça.
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SCHEDULE

The experimental monitored release Project of the Lear´s Macaw will have a duration of four (4) years of activities. After verifying the survival and establishment of the individuals released at the end of the third year of this project, it is intended to propose the incorporation of new individuals in the release area and the extension of the monitoring for another 2 years at the end of the project. Considering that this would be the average time for the sexual maturity of a juvenile individual (4 to 6 years), the extension of the monitoring will allow to diagnose the success of the monitored release by detecting the presence / absence of reproductive sites of the species and studies of the reproductive performance of the macaw in the locality of Boqueirão da Onça. While this, the incorporation of new individuals in the area of release will encourage the proposal of population reinvigoration of the macaw in this locality.
  





	In the first two years, along four (4) semesters, 19 field campaigns are predicted, having a minimal of 15 days and, a máximum of 20 days. In the first year of activities there will be eight (8) campaigns and, in the second year, eleven (11) campaigns. The activities will be of single visit, monthly, quarterly or semiannual and may also be combined. The tabulation and analysis of the data generated in the field will be continuous, and the "Pre-release Conditioning" and Soft-release activity will be continuous for 3 months, as described in the schedule below:

	REF. WITH SPECIFIC OBJECTIVES
	ACTIVITIES
	YEAR 1
	YEAR 2

	
	
	1 semester
	2 semester
	3 semester
	4 semester

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A1, A2
	Educational activities in the surrounding villages
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	

	A1, A2
	Educational activities in the surrounding schools
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	

	A1, A2
	Presenting of proposal to the legal environmental representatives of the municipalities
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A1, B3, C1
	Habitat study (road-survey)
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	

	B1
	Evaluation of the local to implant the Area of Release
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B1
	Preparing and Emission of Documents along IBAMA to implant Area of Release
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B1, B2
	Construction of Area of Release 
	
	
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B1, B2
	Preparing and Emittion of Documents and CITES for the acquisition of macaws
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B1, B2
	Transport of birds to the Quarantine Station of Cananéia
	
	
	
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B1, B2
	Transport of the macaws to the Area of Release
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B2
	Pre-release conditioning and behavioral study of the macaws
	
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B2, B3, B4, B5
	Implanting of transmitters and data collection for pre-release sanitary study
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B2, B3, B4, B5, C1
	Monitored release (soft-release)
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	

	B3, B4, B5, C1
	Tracking and mapping of the macaw´s daily routes
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	B3, B4, B5, C1
	Observation of the in-situ  interactions between macaws and their habitat
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	B4
	Population Census (3 days)
	
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	B5
	Data collection for sanitary post-release research
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	

	B5
	Processing and analisys of the data for sanittary study
	
	
	
	
	
	
	
	
	X
	X
	
	
	
	
	X
	X
	
	
	
	
	X
	X
	
	

	
	Data plotting and analysis
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	
	Elaboration and delivery of reports
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X




	In the last two years, along four (4) semesters, eight (8) field campaigns of, at least 15 and, a max of 20 days are predicted. The activities will be quarterly and semiannual, combined to carry out a field campaign every three (3) months. The plottation and analysis of the data generated in the field will be continuous as described in the schedule below:
	REF. WITH SPECIFIC OBJECTIVES
	ACTIVITIES
	YEAR 3
	YEAR 4

	
	
	1 semester
	2 semester
	3 semester
	4 semester

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A1, A2
	Educational activities in the surrounding villages
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	

	A1, A2
	Educational activities in the surrounding schools
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	

	A1, B3, C1
	Habitat study (road-survey)
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	

	B3, B4, B5, C1
	Tracking and mapping of the macaw´s daily routes
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	B3, B4, B5, C1
	Observation of the in-situ  interactions between macaws and their habitat
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	B4
	Population census (3 days)
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	
	X
	
	

	B5
	Data collection for sanitary post-release research
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	

	B5
	Processing and analisys of the data for sanittary study
	
	
	
	X
	X
	
	
	
	
	X
	X
	
	
	
	
	X
	X
	
	
	
	
	X
	X
	

	C3
	Construction of Ecological Models   (Home Range estimatives)
	
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Data Plotting and Analisys
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	
	Elaboration and delivery of reports
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	
	X

	
	Elaboration and delivery of a proposal for the extension of the monitoring of the Lear´s Macaw
	
	
	
	
	
	
	
	
	
	X
	X
	X
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