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[bookmark: _Toc227576043]INTRODUCTION
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This final technical report deals with the interpretation of results Monitoring large Macaw (Anodorhynchus hyacinthinus) - Post-filling phase of the HPP Reservoir Fish Angical, by contract between the Systema Naturae Enerpeixe and Environmental Consulting Ltda.
The main objective of this monitoring was to meet the assumptions of 10 Environmental Program and the Technical Proposal NATURAE (NATURAE, 2003), generating scientifically sound data about the current state of Macaw large spread in the area of ​​study.
This program was licensed by Brazilian Institute of Environment and Natural Resources (IBAMA) through the Case No. 02001.009437/02, and the activities were conducted through the issuance of its environmental permits.

[bookmark: _Toc185729735][bookmark: _Toc185906800][bookmark: _Toc227576044]A. General Considerations
Brazil has one of the greatest biodiversity, and the birds of the world's richest. Wealth is estimated at 1822 species (CBRO, 2008), of which 84 belong to the family of parrots, including macaws. Among the racks are three known species of the genus Anodorhynchus - A. glaucus (Macaw small), A. leari (Macaw of Lear) and A. hyacinthinus (Macaw big) - the first being considered extinct species of nature and the two other endangered species.
According to Guedes (2004), there is evidence of the occurrence of large Macaw in Brazil in three regions (Pantanal, Brazil, Central and northern Brazil), however, can not yet say whether these populations are distinct and it is only population.
There are innumerable threats to populations of macaws-blue-large. However, it is considered as the most significant, the mischaracterization of habitats caused by, for example, construction of hydroelectric dams, deforestation and the advance of agriculture and livestock, resulting in serious consequences to these populations, such as the decline of the breeding sites and foraging . Importantly, the trafficking of these birds still exist, however, in recent years there has been a significant reduction and removal of eggs, chicks and adults from nests.
Therefore, the main objective of this monitoring program was to obtain information on the ecological and behavioral Anodorhynchus hyacinthinus species occurring in the area of ​​influence of the reservoir of the HPP Angical Fish, located on the Tocantins River, the southern state of Tocantins, in order to generate tools for species conservation.
Moreover, as had specific goals, locate, mark and measure the nests used by this species in the area of ​​influence of the reservoir, monitor the artificial nests installed and occupation thereof, recording the groups of animals that use them, to identify the main food items and foraging behavior of this bird in the region, studying some aspects of behavioral biology and reproductive success, performing system monitoring via radiotelemetry, and finally register potential environments for nesting and foraging in a future occupation.

[bookmark: _Toc185729736][bookmark: _Toc185906801][bookmark: _Toc227576045]B. The species Anodorhynchus hyacinthinus (Latham, 1790)
Popularly known as large Macaw, Hyacinth Macaw, Macaw black Arauna and Ararauna (the latter used by the natives). The Araras, blue-large (Figure 1) are the major representatives of the family Psittacidae, reaching up to 1 meter in length and 1.3 kg in weight. Cobalt blue color in predominantly degrades from head to tail, the blue body contrasts with the intense yellow of the bare skin in a ring around the eyes and the thin strip on the edge of the lower jaw. The feathers of the wings and tail are black on the underside (Guedes, 2004b).
According to Guedes (2004) the blue macaws have a sedentary lifestyle, ie, they are living and where they occur can be found almost year round, not doing major migrations. They also are social birds, or live in family groups or groups and are highly conspicuous (they are curious, and appear very vocalized).
[image: C:\Documents and Settings\cliente\Meus documentos\Minhas imagens\A.jpg]
Figure 1. Specimens of Anodorhynchus hyacinthinus sighted in the study area.

[bookmark: _Toc185729737][bookmark: _Toc185906802][bookmark: _Toc227576046]C. Habitat Types
In the Pantanal, the macaws are found in open areas in forests that have palm trees, while their nests are located on the edge or interior of mountain ranges and wethers, as well as open areas for grazing. In the region of Para, uses rainforests, preferring local wetlands rich in palms. In drier areas (TO, PI, MA and BA), is common to find them in seasonally dry areas, preferring the plateaus and valleys of the rocky cliffs, this region makes nests in hollow palm oil (TO), emergent trees (AP) or failures in rock slopes (PI) (PROJECT Macaw, 2009).
In the study area-great-blue macaws inhabit paths, morichales, proximal to bedrock valleys, as well as open areas, where there are plenty of palm macaúba (Acrocomia aculeata). The density of macaws can vary between these habitats according to the the fruit availability, and potential breeding sites.

[bookmark: _Toc185729738][bookmark: _Toc185906803][bookmark: _Toc227576047]D. Food habits
The diet of large Macaw is highly specialized, based on palm fruits. Apparently, their diet varies between different habitats and regions where it occurs. For the population of the Pantanal's main power supply are the result of two palms: Attalea phalerata (Bacuri or Acuri) and Acrocomia aculeata (Macauba or Bocaiuva). According to Yamashita (1992), in the region of four states: the western Bahia, Tocantins, south of Maranhão and Piauí, the diet is based on coconut palm fiber (Orbygnia eichleri), Catholic (Syagrus oleracea) and in the southern Amazon coconuts Inajá (Maximiliana maripa) and Astrocaryum sp.

[bookmark: _Toc185729739][bookmark: _Toc185906804][bookmark: _Toc227576048]E. Population Status
The Macaw is large listed as Endangered by the Red List of Brazilian Fauna Threatened with Extinction (MMA, 2008). She is quoted as vulnerable by the International Union for Conservation of Nature (World Conservation Union - IUCN) (IUCN, 2007), and still appears in Appendix I (CITES I), the Convention on International Trade in Endangered Species of Wild Fauna and Flora (Convention on International Trade in Endangered Species of Wild Fauna and Flora - CITES) (CITES 2008). This appendix lists species that are threatened with extinction and are or may be affected by international trade.
In Brazil, the species is protected by Committee for the Conservation and Management of-Large Macaw (Anodorhynchus hyacinthinus), established by Ordinance No. 375, May 5, 2003. The committee aims to establish genetically viable populations of this species.
In the Pantanal Mato Grosso do Sul there are an estimated 4000 macaw free in nature, and the population has increased and expanded (PROJECT Macaw, 2009). Pine (1998) estimated about 800 individuals for the state of Mato Grosso, and the second survey conducted by Bianchi et al (2002) in central Brazil there are about 800-1000 hyacinth macaws. In the northern Brazil, approximately 500 blue macaws are found in the wild (PROJECT Macaw, 2009).

[bookmark: _Toc164676828][bookmark: _Toc176658379][bookmark: _Toc178158065][bookmark: _Toc180375005][bookmark: _Toc227576049]TEAM WORK
[bookmark: _Toc183235599][bookmark: _Toc198613246][bookmark: _Toc208712962][bookmark: _Toc219191598][bookmark: _Toc164308912][bookmark: _Toc164309843][bookmark: _Toc164676829][bookmark: _Toc176658380][bookmark: _Toc178158066][bookmark: _Toc180375006]The technical staff of the Program for Monitoring the large Macaw was composed biologists responsible for the program, assisted by experts and students of biology at Catholic University of Goias
[bookmark: _Toc227576050]A. Coaching Staff
Biol. Ph.D. Nelson Jorge da Silva Júnior		(General Coordinator)
Biol. M.Sc. Helder Lúcio Rodrigues Silva (Technical Coordinator)


Data collection and reporting
[bookmark: _Toc151630720][bookmark: _Toc158024040][bookmark: _Toc158024319][bookmark: _Toc158452260]Biol. Raldo Ferreira Rossi
Acad. Biol. Sandro heck of CastroUCG / NATURAE
Acad. Biol. Tiago Guimarães Junqueira UCG / NATURAE

[bookmark: _Toc165286835][bookmark: _Toc165345360][bookmark: _Toc165457134][bookmark: _Toc190483023][bookmark: _Toc219345794]Analysis and Interpretation
Biol. M.Sc. Marcelo Candido Costa 
Biol. M.Sc. María Luz Soares Tonial
Biol. Raldo Ferreira Rossi

[bookmark: _Toc164676830][bookmark: _Toc176658381][bookmark: _Toc178158067][bookmark: _Toc180375007][bookmark: _Toc227576051]B. Logistics Support and Operational
Mr Alcides Rodrigues Ramos				(Aide to / Boatman)
Mr. Anthony Thomas France	(Aide to / Boatman)
Mr. Sidney Teixeira de Souza				(Aide to / Boatman)
Mr. George Wellington de Souza				(Aide to / Boatman)
Raimundo Viana Portilho				(Aide to)
Mr. Sergio Candido da Costa				(Boatman)
Mr. Ulysses Miranda Ribeiro				(Boatman)
Valdomiro Mr. Oliveira dos Santos			(Boatman)

[bookmark: _Toc158024042][bookmark: _Toc158024321][bookmark: _Toc158452262][bookmark: _Toc163876030][bookmark: _Toc227576052][bookmark: _Toc164840850][bookmark: _Toc164841176][bookmark: _Toc164841441][bookmark: _Toc164841502][bookmark: _Toc164846336][bookmark: _Toc164848965][bookmark: _Toc165521853][bookmark: _Toc165521912][bookmark: _Toc165522033][bookmark: _Toc166462685][bookmark: _Toc182731123][bookmark: _Toc183061220]STUDY AREA
The hydropower plant Angical Fish is located in the southern state of Tocantins, in the high portion of the Tocantins River basin (the estuary of the 1.604km), whose direct area of ​​influence covers the municipalities of Fish, Parana and Sao Salvador do Tocantins.
From the biogeographical point of view, the study area lies in the domain of the Cerrado, tropical plains characterized by two distinct seasons, covered by cerrado vegetation and gallery forest along the drainage (Ab'Saber 1967, 1977 ).
The vegetation is characterized by a flora of its own, determined by a tropical climate with 4-6 months of drought, combined with deep soils, and dystrophic alic, verifying the presence of different faces of Savannah (Cerrado sensu, gallery forest and woodland, riparian vegetation and footpath), often used as extensive pastures (THEMAG, 2000).
The drainage area of ​​the watershed of the Tocantins River to where it enters the study area is 127,720 km2, the basin is contributing directly to the reservoir extension 294 km2 and 120 km. The hydrologic regime of the Tocantins River is well defined, with dry periods between July and October and floods between December and March.

[bookmark: _Toc59544804][bookmark: _Toc164676832][bookmark: _Toc176658383][bookmark: _Toc178158069][bookmark: _Toc180375009][bookmark: _Toc227576053]A. Definition of Sample Areas
The area of ​​monitoring Macaw large area consisted of direct and indirect influence of HPP Angical Fish, on both sides, including the section corresponding to the Parana River. We tried to include the representation of the diversity of habitats in the region, using a sampling grid with sufficient sampling points, which allowed the comparison of information on monitoring of the affected area and the remaining environments.
In general, the sampling points of monitoring have been established based on the sampling results obtained during the inventory and pre-filling of the reservoir, and analysis of satellite images provided by the entrepreneur. The choice of these sample areas was restricted to sites where the artificial nests were installed (NATURAE, 2004) the existence of considerable evidence of the presence of large Macaw, as foraging sites, nesting and dormitory, and places with potential for a future occupation of the studied species.
During the monitoring, 43 sampling points were defined (Table 1 and Figure 2). To access the offsets used in the municipalities of Fish, San Salvador, Tocantins, Parana and Sao Valerio of the Nativity, all these in the state of Tocantins.

Table 1. Description of sampling points.
	SAMPLE ITEMS WITH ACCESS TO THE HIGHWAY - 491 (BETWEEN FISH - AND TO SAN SALVADOR TOCANTINS - TO)

	Point
	Location
	Environment
	Artificial nests

	1
	Fazenda Santa Grandma, left bank of the reservoir
Geographic coordinates: 22L 0776163 and 8646534
	Footpath and cerrado sensu stricto
	3 and 4 buriti type bin

	2
	High Heath Farm, left bank of the reservoir
Geographic coordinates: 22L 0777666 and 8645622
	Footpath and cerrado sensu stricto
	Box type 2


Table 1. Continued.
	SAMPLE ITEMS WITH ACCESS TO THE HIGHWAY - 491 (BETWEEN FISH - AND TO SAN SALVADOR TOCANTINS - TO)

	Point
	Location
	Environment
	Artificial nests

	3
	Fazenda Vale das Pacas, left bank of the reservoir
Geographic coordinates: 22L 0779496 and 8645088
	Footpath and cerrado sensu stricto
	3 buriti 

	4
	Freitas Brothers Farm, left bank of the reservoir
Geographic coordinates: 22L 0782854 and 8639106
	Cerrado sensu stricto
	3 buriti and type 2 crate

	5
	Finance May 14, the left bank of the reservoir
Geographic coordinates: 22L 0782665 and 8638442;
22L 0782553 and 8637956
	Footpath and anthropic environment
	3 and 4 buriti type bin

	6
	Scratched Stone Farm, left bank of the reservoir
Geographic coordinates: 22L 0783876 and 8635830;
22L 0791031 and 8633782, 0786480 and 8637512 22L
	Footpath and anthropic environment
	8 buriti and a box type

	7
	Farm Paved, left bank of the reservoir
Geographic coordinates: 22L 0789634 and 8630882
	Footpath and anthropic environment
	3 type bin

	8
	The Rhea Farm, left bank of the reservoir
Geographic coordinates: 22L 0790887 and 8627346
	Footpath and anthropic environment
	Box type 2

	9
	Fazenda Nossa Senhora Aparecida, the left bank of the reservoir
Geographic coordinates: 22L 0790377 and 8626122
	Path
	Type 4 crate

	10
	Finca Little Rock, left bank of the reservoir
Geographic coordinates: 22L 0790838 and 8608424
	Path
	6 buriti

	11
	Fazenda Volta Redonda, left bank of the reservoir
Geographic coordinates: 22L 0793409 and 8596788
	Path
	3 buriti box and type 12

	12
	Farm Matrinchã, left bank of the reservoir
Geographic coordinates: 22L 0795152 and 8593098
	Footpath and cerrado sensu stricto
	Box type 5

	SAMPLES WITH ACCESS POINTS IN HIGHWAY BR - 242 (FISH FROM - TO and Paraná - TO)

	13
	Fazenda Santa Rita, right bank of the reservoir
Geographic coordinates: 22L 0780460 and 8652780
	Footpath and cerrado sensu stricto
	Buriti 3 and 6 type bin

	14
	Farm Pati, right bank of the reservoir
Geographic coordinates: 22L 0783745 and 8651080
	Footpath and anthropic environment
	Box type 5

	15
	Farm Quitauana, right bank of the reservoir
Geographic coordinates: 22L 0785931 and 8652724
	Footpath and cerrado sensu stricto
	4 buriti and type 2 crate

	16
	Panama Farm, right bank of the reservoir
Geographic coordinates: 22L 0787239 and 8648798
	Footpath and cerrado sensu stricto
	Box type 2

	17
	Hacienda San Jose, right bank of the reservoir
Geographic coordinates: 22L 0790055 and 8651446;
22L 0791008 and 8653610
	Footpath and cerrado sensu stricto
	6 type bin

	18
	Fazenda Belo Horizonte, right bank of the reservoir
Geographic coordinates: 22L 0793596 and 8651790
	Footpath and cerrado sensu stricto
	Box type 2



Table 1. Continued.
	SAMPLES WITH ACCESS POINTS IN HIGHWAY BR - 242 (FISH FROM - TO and Paraná - TO)

	Point
	Location
	Environment
	Artificial nests

	19
	Fazenda Jatoba, right bank of the reservoir
Geographic coordinates: 22L 0792196 and 8648696;
22L 0794174 and 8646982
	Lane, cerrado sensu stricto and anthropic environment
	Type 4 crate

	20
	Fazenda Santa Cruz, right bank of the reservoir
Geographic coordinates: 22L 0795220 and 8644948;
22L 0796437 and 8644344, 0800607 and 8643380 22L;
22L 0799490 and 8641636, 0800773 and 8643370 22L
	Footpath and cerrado sensu stricto
	3 and 8 buriti type bin

	21
	Farm Confidence, right bank of the reservoir
Geographic coordinates: 22L 0808012 and 8636276;
22L 0809549 and 8636274
	Footpath and cerrado sensu stricto
	8 type bin

	22
	Farm Curralinho, right bank of the reservoir
Geographic coordinates: 22L 0802877 and 8630072;
22L 0802614 and 8624214
	Footpath and cerrado sensu stricto
	Buriti 2 and 5, crate

	23
	Agricultural Farm St. Peter, the right bank of the reservoir
Geographic coordinates: 22L 0823696 and 8623668
	Lane, cerrado sensu stricto and anthropic environment
	11 box type

	SAMPLE ITEMS WITH ACCESS TO THE HIGHWAY - 220 (BETWEEN FISH - AND TO 
VALÉRIO ARE THE NATIVITY - TO)

	24
	Farm Boqueirão, right bank of the reservoir
Geographic coordinates: 22L 0785246 and 8665346
	Path
	Box type 2

	25
	Two Headwaters Farm, right bank of the reservoir
Geographic coordinates: 22L 0787175 and 8668058
	Footpath and cerrado sensu stricto
	6 type bin

	26
	Hacienda San Jose, right bank of the reservoir
Geographic coordinates: 22L 0788578 and 8668822
	Footpath and cerrado sensu stricto
	2 buriti and type 2 crate

	AREAS OF RESERVOIR OF FISH Angical HPP Sectorized BY OPERATION OF WILDLIFE RESCUE (OPERATION anger)

	27
	Sector 2, right bank of the reservoir
Geographic coordinates: 22L 0795631 and 8644124
	Footpath and cerrado sensu stricto
	-

	28
	Sector 9, right bank of the reservoir, the right bank of the old riverbed Paranã
Geographic coordinates: 22L 0815101 and 8610134
	Lane, cerrado sensu stricto and anthropic environment
	-

	29
	Paradise Farm, right bank of the reservoir
Geographic coordinates: 22L 0774460 and 8703660
	Footpath and anthropic environment
	-

	30
	Barry Farm, right bank of the reservoir
Geographic coordinates: 22L 0780926 and 8662916
	Footpath and anthropic environment
	-

	31
	Farm Zanata, right bank of the reservoir
Geographic coordinates: 22L 0779179 and 8692284
	Footpath and anthropic environment
	-

	32
	Diamond Ranch, right bank of the reservoir
Geographic coordinates: 22L 0765628 and 8707346
	Footpath and anthropic environment
	-

	33
	Fazenda Bom Jesus, the left bank of the reservoir
Geographic coordinates: 22L 0777486 and 8625704
	Footpath and anthropic environment
	-


Table 1. Continued.
	AREAS OF RESERVOIR OF FISH Angical HPP Sectorized BY OPERATION OF WILDLIFE RESCUE (OPERATION anger)

	Point
	Location
	Environment
	Artificial nests

	34
	Monkey Farm, left bank of the reservoir
Geographic coordinates: 22L 0776218 and 8626562
	Lane, cerrado sensu stricto and anthropic environment
	-

	35
	Fazenda Bela Vista, left bank of the reservoir
Geographic coordinates: 22L 0776698 and 8618045
	Footpath and anthropic environment
	-

	36
	Boqueirão Farm's Gate, the left bank of the reservoir
Geographic coordinates: 22L 0781494 and 8612146
	Lane, cerrado sensu stricto and anthropic environment
	-

	37
	Sector 1, right bank of the reservoir
Geographic coordinates: 22L 0787517 and 8641492
	Lane, cerrado sensu stricto and aquatic
	-

	38
	Fazenda Santa Clara, left margin of the reservoir
Geographic coordinates: 22L 0795117 and 8627968
	Cerrado sensu stricto
	-

	39
	Farm Slough Green, left bank of the reservoir
Geographic coordinates: 22L 0788417 and 8633252
	Lane, cerrado sensu stricto and anthropic environment
	-

	40
	Farm Sossego, left bank of the reservoir
Geographic coordinates: 22L 0789046 and 8634528
	Lane, cerrado sensu stricto and anthropic environment
	-

	41
	Extreme Farm North, right bank of the reservoir
Geographic coordinates: 22L 0811382 and 8642944
	Lane, cerrado sensu, gallery forest and anthropic environment
	-

	42
	Farm Lane, right bank of the reservoir
Geographic coordinates: 22L 0816025 and 8635030
	Lane, cerrado sensu, gallery forest and anthropic environment
	-

	43
	Farm Lajinha, right bank of the reservoir on the left bank of the old riverbed Parana, with access highway located in TO - 296 (between the cities of São Salvador do Tocantins and Parana)
Geographic coordinates: 22L 0812755 and 8607276
	Lane, cerrado sensu, gallery forest and anthropic environment
	-


[bookmark: _Toc164676834][bookmark: _Toc178158071][bookmark: _Toc180375011][bookmark: _Toc192412227]
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Figure 2. Location of the sampling points Subprogram Monitoring Macaw great - Phase Post-filling the reservoir.


[bookmark: _Toc151630726][bookmark: _Toc158024044][bookmark: _Toc158024323][bookmark: _Toc158452264][bookmark: _Toc163876032][bookmark: _Toc227576054]DATA COLLECTION
[bookmark: _Toc151630727][bookmark: _Toc158024045][bookmark: _Toc158024324][bookmark: _Toc158452265][bookmark: _Toc163876033][bookmark: _Toc227576055]A. Rational
TheMonitoring large Macaw - Post-filling phase of the HPP Reservoir Fish Angical involved the performance of twelve (12) Field trips - each with about eight days of actual collections - in the period February 2006 and April 2008 respecting the seasonality typical of the Cerrado (rainy and dry seasons) (Table 2).

Table 2. Campaigns Monitoring large Macaw - Phase Post-filling the reservoir of the HPP Fish Angical.
	CAMPAIGN
	DATE
	PRODUCT

	1
	February 24 to March 3, 2006
	Technical Report Part 1

	2
	20 a May 28, 2006
	Part 2 Technical Report

	3
	July 30 to August 6, 2006
	Part 3 of Technical Report

	4
	22 a 29 September 2006
	Part 4 of Technical Report

	5
	21 a 28 November 2006
	Part 5 of Technical Report

	6
	24 a January 30, 2007
	Part 6 of Technical Report

	7
	March 27 to April 3, 2007
	Part 7 of Technical Report

	8
	16 a 25 August 2007
	Part 8 of the Technical Report

	9
	14 a 23 September 2007
	Technical Report Part 9

	10
	10 a 19 November 2007
	Part 10 of Technical Report

	11
	9 a January 18, 2008
	11 º Technical Report Part

	12
	March 26 to April 4, 2008
	Part 12 of Technical Report



[bookmark: _Toc164676839][bookmark: _Toc176658385][bookmark: _Toc178158076][bookmark: _Toc180375016][bookmark: _Toc227576056]B. Infrastructure
To perform this monitoring was counted with infrastructure of base camps mounted in sample areas defined for the Programme Monitoring and Management of Wildlife, consisting of tents used as a laboratory and kitchen / dining room, individual stalls to accommodate the team involved, bathrooms and a generator. In addition to camps, it was told even with the logistical support offered by the former Centre for Allocation and Veterinary Science, used in the rescue phase of deforestation and fauna of the reservoir, located at the construction site of HPP Angical Fish. During the activities downstream of the dam axis of the technical team was located in the town of Fish - TO.
During field activities were used a 4x4 pick-up vehicle, a boat with an outboard motor 6m to 40 hp, two aluminum ladders (5m and 9m), photographic equipment and georeferencing, binoculars, compass, calipers, Pesola, Rules of ornithology and other materials for use ornithological.
[bookmark: _Toc164676840][bookmark: _Toc176658386][bookmark: _Toc178158077][bookmark: _Toc180375017][bookmark: _Toc227576057]C. Methodology
[bookmark: _Toc164676841][bookmark: _Toc176658387][bookmark: _Toc178158078][bookmark: _Toc180375018]This monitoring consisted of a methodological continuity Environment Programme 10 - Survey, Monitoring and Management of Wildlife. All the methodology used followed the description used in the Plan of Work NATURAE (NATURAE, 2003).
[bookmark: _Toc227576058]C.1. Records of nests
[bookmark: _GoBack]For the location of nests was counted with the aid of field guides (usually employees or owners of the farms visited), and other local information. Nests were georeferenced and their measures were taken according to Pine (1998), using tape of 5 m. Besides the location of nests, other data were entered in the field, as the tree species used, the length and diameter of its circumference, the distance from the nest lining the side opening and the height and width of the side opening. It was also determined the type of environment in which the nest was located.
The comments of the cutting phase and breeding activities of Anodorhynchus hyacinthinus were performed in two periods: morning, between 07:00 and 12:00, and afternoon, between 15:00 and 18:00 h. The activities of the birds were monitored intensively at a distance of 20 to 80m, with binoculars 7x35 mm, for a better individual retraction.
The nest was considered active when they had eggs, chicks or female in preparation for laying. Considered inactive nest used by other species of birds or other animals, or abandoned. In this case, the finding was noted that it did not possess the capacity to house one or more puppies Macaw great. These activities were carried out with the aid of ladders and rappelling equipment to reach the nests that were located high in the palm buritis (Mauritia flexuosa). As Pine (1998), in general, the nest was considered successful when, in each reproductive stage, flew at least one offspring of the same.

[bookmark: _Toc164676842][bookmark: _Toc176658388][bookmark: _Toc178158079][bookmark: _Toc180375019][bookmark: _Toc227576059]C.2. Diet and foraging
The diet was monitored daily at all times they encountered a group of large Macaw foraging. We recorded all food items, the strategies for opening a fruit and attitudes of the group to forage. Additionally, we recorded the numbers of plant species in its surroundings, commonly used by large macaws-blue-feeding (Pine, 1998).
In the feeding sites were sampled for fruits predated check how they are opened.

[bookmark: _Toc192412236][bookmark: _Toc227576060][bookmark: _Toc164676843][bookmark: _Toc176658389][bookmark: _Toc178158080][bookmark: _Toc180375020]C.3. Special Monitoring with radiotelemetry
This monitoring was intended to monitor groups Macaw steep, to the observation and identification of adaptation of new places of use of this species, from the use of radio telemetry system, consisting of the equipment described below.
[bookmark: _Toc176658390]Necklace radio transmitter
Consisting of a metal composition collar, with adjustable screws and stainless steel, battery life of 36 months and built-in antenna with a range of 5 to 8 km (with dependence on the topography of the tracking area) (Figure 3). This equipment is waterproof and has approximate weight of 35 grams.

Radio Receiver and Antenna
Mobile broadband receiver Yaesu VR-500 and antenna 100 cm x 50 cmWeighing together 700 g. The receiver operates on all frequencies and the antenna in the frequency range between 148.5 to 151.5 MHz (Figure 4).

	[image: DSC_2614]
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	Figure 3. Necklace radio transmitter.
	Figure 4. Radio receiver and antenna.




[bookmark: _Toc164676844][bookmark: _Toc176658392][bookmark: _Toc178158081][bookmark: _Toc180375021][bookmark: _Toc227576061]RESULTS AND DISCUSSION
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]All data regarding the results of the Monitoring Program Macaw great (Anodorhynchus hyacinthinus) UHE Angical Fish - Phase Post-filling of the reservoir are discussed in detail on specific items listed below.

[bookmark: _Toc151630745][bookmark: _Toc158024062][bookmark: _Toc158024341][bookmark: _Toc158452283][bookmark: _Toc163876053][bookmark: _Toc181538397][bookmark: _Toc182036896][bookmark: _Toc185729750][bookmark: _Toc185906815][bookmark: _Toc227576062]A. Abundance
The results of this phase of monitoring amounted to 182 macaws recorded, with a median of 15.7 Macaw / sampling campaign. The largest number of macaws (N = 38) was recorded during the ninth campaign in September 2007, however, during the first campaign in February / March 2006, no specimen was cataloged (Figure 5). 

Figure 5. Quantitative representation of macaws for campaign during the Program of Monitoring large Macaw (Anodorhynchus hyacinthinus) in UHE Angical Fish - Phase Post-filling of the reservoir.

The considerable number of specimens recorded during the eighth (N = 21), ninth (N = 38) and tenth (N = 35) campaigns, can be explained by the increase of sampling by the technical team and by those still being held in full reproductive period under study. Where, the Macaws, blue-large are loyal, under certain period, the nesting and foraging sites, thereby facilitating the observation of these birds.
The absence of the parrots of the first season of monitoring during filling of the reservoir can be explained by the need for technical staff to concentrate its activities in the flood area, to monitor the direct influence of the reservoir under the different habitats explored before Araras by-blue-large. As the island Jatoba, where individuals of great Macaw exploited the fruits of hundreds of palm macaúba (NATURAE, 2005).
Among the six campaigns among the months from January to May 2006, 2007 and 2008 (non-reproductive periods) and performed between six months from June to December 2006 and 2007 (population monitored reproductive periods) showed an increase of 125 % in the number of sightings and vocalizations (N = 56 and N = 126, respectively), confirming the fidelity of these macaws for nesting and feeding sites during the reproductive period.

[bookmark: _Toc164676845][bookmark: _Toc176658393][bookmark: _Toc180375022][bookmark: _Toc227576063]B. Diet and Foraging
The diet of large Macaw is highly specialized, the main food items of these parrots are mostly almonds four palm species - macaúba (Acrocomia aculeata), palm fiber (Attalea geraensis) buriti (Mauritia flexuosa) and babassu (Attalea speciosa) (Figures 6-9).
	[image: IMG_0511 copy]
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	Figure 6. Fruits macaúba (Acrocomia aculeata).
	Figure 7. Fruits piassava (Attalea geraensis).
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	Figure 8. Buriti fruit (Mauritia flexuosa).
	Figure 9. Fruits of babassu (Attalea speciosa).


Among the species of palm trees that form the diet of large Macaw, it was noted that the palm is the most macaúba exploited by the species. The fruit of this palm occurs throughout the year and the fruits ripen, especially between September and January (Lorenzi, 2006).
During the ninth year of monitoring (NATURAE, 2007), we observed the consumption of palm nuts or tucum tucumã (Astrocaryum vulgare), a large Macaw. The researchers noted that this specimen, belonging to a couple who were nesting in less than 50 meters from the place of foraging, food was the pulp and kernel of ripe fruits and only the kernels of unripe fruit (Figures 10 and 11).
	[image: C:\Documents and Settings\usuario\Desktop\Ponto 35 Ninho 8. (25).jpg]
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	Figure 10. Tucuman (Astrocaryum vulgare).
	Figure 11. Details of the fruits of tucum exploited by large Macaw.



In this monitoring were considered possibly three more items that are, occasionally, the diet of large Macaw. These are two other species of palm trees - Bacuri (Attalea phalerata) (Figure 12) and Pati (Syagrus sp.) - And fruit Pequi (Caryocar brasiliense).
The fruits of palm bacuri, cut transversely (Figure 13), were identified in the Farm Sossego (sampling point 40), where he was spotted a couple of large Macaw. However, no direct observation of foraging parrots using the fruits of these matches. According to specialized bibliographies, only some species of wildlife are able to consume the nuts of the palm, including the large Macaw and some species of rodents. According to Guedes & Harper (1995) in the southern Pantanal, Mato Grosso the same palm tree, popularly known as Acuri that region is a major source of food for macaws-blue-wide locations. Nascimento et al. (2004) relates the kernel of this fruit as a constituent of the diet of two species of spiny-mouse - and Trychomys apereoides Clyomys laticeps.
Given the way the fruits were found, ie, across open, it is suggested that has actually been consumed by specimens Macaw large, since in general, rodents leave distinctive marks in the palm fruits they consume, such as irregular traces of gnawing.
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	[image: ]

	Figure 12. Fruits bacuri (Attalea phalerata).
	Figure 13. Fruits bacuri cut transversely.



Already the fruits of pati (Syagrus sp.) Opened transversely and longitudinally by the parrots (Figure 14) were identified, also for the ninth year of monitoring, in a place foraging species (sampling point 34). According to the owners of the farm every day at certain times of year, is observed on a double feeding on fruits macaúba buriti and, less frequently, pati.
Still were recorded pequi fruits (Caryocar brasiliense), possibly operated by big-blue-Araras (Figure 15) in the ninth year, the Diamond Ranch (sampling point 32). Into account the technical staff Mr. Vincent, owner of the farm, said that besides the fruits of Macaúbas macaws, on rare occasions, using the fruits of pequi to feed themselves.
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	Figure 14. Fruits of pati (Syagrus sp.) Foraging in place.
	Figure 15. Pequi fruits (Caryocar brasiliense) possibly exploited.


Foraging in the large Macaw, which is usually perched on a leaf or the canopy of palm, down to the curl off the fruit with its beak and returns to a safe location (Figure 16). With the aid of the feet, first broke the exocarp (peel), remove the mesocarp (pulp), then cut the fruit and eats the kernel. Occasionally been observed eating the pulp of ripe fruit and almonds in training (endosperm-viscous liquid) macaúba green fruit (Figure 17). When it comes to eating the fruit of palm fiber, palm acaulescent species, the macaws come down to the ground, cut the fruit and immediately flies into a bush or tree, which will make the handling of the fruit.
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	Figure 16. Specimens feeding on fruits macaúba (Acrocomia aculeata).
	Figure 17. Fruits macaúba (Acrocomia aculeata) operated by macaws.



During the monitoring of some individuals were observed Macaw eating large clay in order to meet their mineral deficiencies, the margins of ponds constructed for farming. According to Roth (1984), the ingestion of clay is related to supply its needs minerals, particularly sodium.

[bookmark: _Toc164676846][bookmark: _Toc176658394][bookmark: _Toc180375023][bookmark: _Toc227576064]C. Behavioral biology
Regarding the behavioral biology of large Macaw, several observations were made in this monitoring. Constantly maintaining individual was recorded and on some occasions, in another specimen, by straightening the tip of the pinions, rectrices, feathers of back, abdomen, neck and head (Figures 18 and 19). According to Pine (1998) this behavior of grooming is to care for their feathers.
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	Figure 18. Behavior Grooming.
	Figure 19. Behavior Grooming.



In observing a group of 7 (seven) Araras-blue large-landed in a dry tree in a pasture area, the technical team found that only one of the macaws vocalized intensely characteristic behavior of the parrot group responsible for the Sentinel. The other macaws, most of the time observed, practiced grooming. At certain moments, some specimens were flying over the tree and landed next to other individuals acting agonist (Figure 20). Others were removing leftover food from the nozzle with the aid of fragments taken from the dried bark of the tree.
The sentinel behavior was observed during the various activities of the species, as in foraging, resting time and especially during the breeding season (Figure 21). In general, the presence of a possible threat, such as the presence of humans, the individual who is acting in sentinel vocalizing intensely agonistic, flies to another branch or tree, prompting (s) other (s) macaw (s) of a hazard imminent.
	[image: Agropecuária São Pedro (67)]
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	Figure 20. Hyacinth macaws-great showing agonistic behavior.
	Figure 21. Specimen sentinel during the reproductive period.



During inspection of a natural nest in Fazenda Agropecuaria San Pedro Point (sample 23) was recorded antipredatorial the behavior of a couple of large Macaw. Noting the presence of the team, the parrots, which were in a sentinel palm buriti less than 10m from the nest, flew to another palm to 60m in the same path. After 30 minutes, a specimen of savanna hawk (Heterospizias meridionalis) landed on another palm buriti 2m to the nest, hoping to prey on nestlings of the parrot that was in the nest. Soon the pair of macaws in sentinel went to the site, and, without vocalizing, sharply attacked the hawk away from the site (Figure 22).
In another sample point, the researchers found that a couple of previous reproductive period also accompanied the parents, who were nesting. It was noted that through regurgitation and four times at intervals of two minutes, a couple of specimens, probably the male, this bird fed immature. Then the male flew to possible individual buriti dry and entered the nest, but soon the couple left the remaining cavity in the apex of the palm (Figure 23), where also four times in intervals of two minutes, the male fed the female by process of regurgitation. After being fed, the female flew to the edge of the pond and ate pieces of clay for 5 minutes, then returned the bird to the nest where the team also observed the behavior of "grooming", which provided care through the nozzle neck feathers and wings.
	[image: Ponto 23 Ninho 6 (4)]
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	Figure 22. Behavior antipredatorial against specimen savanna hawk.
	Figure 23. Placement process for double-feed regurgitation.



[bookmark: _Toc227576065]D. Reproduction
[bookmark: _Toc164676847][bookmark: _Toc176658395][bookmark: _Toc178158084][bookmark: _Toc180375024]Reproductive activities of Macaw great start in mid-July, as demand for potential nesting sites and consequently the preparation of the nest and ends in December, with the last flight of the puppies. In general, these parrots are faithful to nesting sites, as observed in sampling point 18. At this point, since the breeding period of 2004 (NATURAE, 2004), a couple of big Macaw nests in dry palms buriti present in an artificial lake. During the four reproductive periods of these birds, the researchers followed (2004 to 2007), no reproductive success, leaving in question whether the fact corresponds to predation, as the couple departed from the nest, or due to an immaturity of the reproductive couple.

[bookmark: _Toc227576066]D.1. Natural nests
Were recorded in fourteen monitoring natural nests of large Macaw, five reproductive period of 2006 and nine in 2007.
In observing the nests of large Macaw in the Pantanal, Guedes (1991) reported that 95% of nests were in tree species Manduvi (Sterculia striata). In monitoring conducted in the area of ​​influence of HPP Fish Angical all nests were located in palm buriti dry (Mauritia flexuosa) (Figure 24). Of these, thirteen (92.86%) were submerged in palm-based (Figure 25), and eleven (84.62%) in artificial ponds constructed for agricultural purposes and two (15.38%) in the area of ​​direct influence of reservoir.
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	Figure 24. Natural nest in palm buriti dry.
	Figure 25. Palm buriti dry basis submerged in an artificial lagoon.



These data demonstrate the expertise of the populations of large Macaw in the region under study using the palm to dry buriti nest, reflecting the importance of this species of palm to the reproduction of these parrots. Priority palm-based flooded, due to the fact that one can inhibit the action of terrestrial predators of eggs and nestlings.
Among the five natural nests monitored in 2006, two were preparing the nest and the dropping of the egg-laying by the couple (Figure 26) in another dry buriti palm was cut (Figure 27), suggesting a deliberate action. In another nest two eggs were recorded, however these were perforated by fragments of the stem of the palm buriti dry (Figure 28). So, in that only one nest reproductive period (20.0%) had reproductive success, where two cubs have reached the development required to fly and leave the nest (Figure 29).
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	Figure 26. Cavity prepared for nesting, but abandoned.
	Figure 27. Palm buriti dry cut with natural nest.
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	Figure 28. Detail of egg fragments pierced by the stem of the palm buriti.
	Figure 29. Puppies Macaw nest in large natural.



During the breeding period of 2007, we identified a total of nine natural nests of large Macaw in one of these nests there was a violation by predators (Figure 30), jeopardizing the nesting possible. Four nests (44.4%) had reproductive success, where six pups were recorded (Figure 31). Of the total number of pups, four (66.7%) have flown the nest, and two (33.3%) died, including an apparent attempt by predation (Fig. 32) and another course. Often, researchers recorded the presence of a specimen of savanna hawk (Heterospizias meridionalis), the place where you could find the nest where the chick died. This same species of raptors were observed attempting to prey on other cub Macaw great. Since the puppy that died under natural conditions, it was the second cub born, which differed in the development stage to the other nestlings (Figure 33).

	[image: \\Server\naturae\Projeto Arara Azul OK\Fotos\Pós-Enchimento\IX Pós-Enchimento\Fotos\Ponto 23 Ninho 5 (5).JPG]
	[image: \\Server\naturae\Projeto Arara Azul OK\Fotos\Pós-Enchimento\XI Pós-Enchimento\Radiotelemetria Dezembro Ninho 8\DSC01765.JPG]

	Figure 30. Detail of rape in natural nest.
	Figure 31. Young Macaw nest in large natural.
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	Figure 32. Detail of bones and feathers of baby Macaw great.
	Figure 33. Different developmental stages of nestlings.



[bookmark: _Toc176658397][bookmark: _Toc178158086][bookmark: _Toc180375026][bookmark: _Toc164676848]Among the fourteen were palm trees where the nests, ten had their biometrics taken in the other palm was not obtained these data did not provide safe conditions for the team since the state of conservation of these was critical.
Table 3, below, shows the biometric data of the natural nests of large Macaw.



Table 3. Biometrics in natural nests of large Macaw.
	No nest / Year
	Sample point
	MEASUREMENTS (cm)

	
	
	Total height
palm
	Height of cavity
from the ground
	Circumference
at the base of the palm
of nest
	No. openings
side
	Opening
cavity (vertical)
	Opening
cavity (horizontal)
	Depth
Nest
	Base flooded palm

	1 / 06
	6
	-
	-
	-
	1
	24.0
	16.0
	28.0
	± 60.0

	2 / 06
	18
	-
	-
	-
	1
	26.0
	12.0
	36.0
	± 150.0

	1 / 07
	21
	840.0
	670.0
	152.5
	1
	16.0
	17.0
	85.0
	25.0

	2 / 07
	31
	1.014
	1.014
	140.0
	-
	-
	-
	180.0
	-

	4 / 07
	18
	845.0
	610.0
	135.0
	1
	30.0
	11.3
	96.7
	110.0

	5 / 07
	23
	-
	330.0
	152.6
	1
	53.0
	15.2
	166.0
	6.0

	6 / 07
	23
	487.0
	387.0
	94.0
	2
	35.0/21.6
	18.0/11.4
	95.0
	6.1

	7 / 07
	33
	886.0
	886.0
	115.6
	-
	-
	-
	125.5
	*

	8 / 07
	35
	863.0
	663.0
	149.0
	1
	22.5
	13.0
	84.5
	149.0

	9 / 07
	36
	819.0
	486.0
	127.6
	1
	24.0
	18.6
	98.6
	*


Note: * When the first record of the nest, the tree was not flooded based, however, based on the previous level of water (at the start of nesting), palms have had their bases submerged.

[bookmark: _Toc227576067]D.2. Artificial nests
There was no occupation of artificial nests in large Macaw. A fact possibly explained by the loyalty of the majority of macaws to nest sites, the recent deployment of these artificial nests, and even the region under study present several potential locations for the nesting of these parrots.
Artificial nests in the survey (Figure 34), the team recorded the presence of Bees-europe (Apis mellifera) in a nest box in type sampling points 1, 9, 11, 20, 24, 25 and 26 (Figure 35).
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	Figure 34. Survey of artificial nest.
	Figure 35. Type artificial nest box occupied by Bee-europe.


In addition to the occupancy of Bees, europe, there was also a record of nesting Bem-te-vi (Pitangus sulphuratus) in a nest box type in the Farm Farm St. Peter (sampling point 23). The site was checked for the presence of a chick and two eggs of the species (Figures 36 and 37).
	[image: DSC01269]
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	Figure 36. Bem-te-vi on sentinel, perched in tree near the nest.
	Figure 37. Chick and eggs Bem-te-vi type in artificial nest box.



Already in artificial nest type buriti occupation was recorded in other bird species. At Fazenda Vale das Pacas (sampling point 3) was observed nesting vulture-headed black (Coragyps atratus) in an artificial nest buriti, with the presence of two cubs of the species (Figure 38). In another survey of artificial nest buriti in the Farm Stone Risk (sampling point 6), there was a carcass and feathers of nestling açu Toucan (Ramphastos toco), where it was probably nesting of this species (Figure 39) .
	[image: Coragyps atratus]
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	Figure 38. Puppies Vulture-headed black (Coragyps atratus) in artificial nest buriti.
	Figure 39. Carcasses and feathers Toucan açu (Ramphastos toco) in artificial nest buriti.



[bookmark: _Toc176658398][bookmark: _Toc178158087][bookmark: _Toc180375027]Given the surveys conducted at artificial nests, there was the loss of nine of these. In Santa Cruz Farm (sampling point 20) was a crash of a nest (Figure 40) and another was apparently dropped. There was also the downfall of the other two, respectively, at Farms Curralinho (sampling point 22) and Our Lady of Aparecida (sampling point 9). Two other brothers on the farm Freitas (sampling point 4), had their frames broken. In the Farm The Rhea (sampling point 8) an artificial nest was removed by local residents, which is not found by the crew. At Fazenda Belo Horizonte a nest that was occupied by bees europe was removed by employees of the farm (Figure 41). Still another artificial nest was lost to fire that hit a highway, where it was installed in one of the palm buriti.
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	Figure 40. Fall of artificial nest type buriti.
	Figure 41. Artificial nest completely destroyed after the removal of the hive.



[bookmark: _Toc227576068]E. Radiotelemetry system
Given the special monitoring with radio telemetry, radio collars have been adapted transmitters in five baby Macaw large (Figures 42 to 45). During the breeding period of 2006 was the installation of two collars on pups from the same natural nest in Fazenda Santa Cruz (sampling point 27) in the area of ​​direct influence of the reservoir (NATURAE, 2006). Another three collars were installed in the reproductive period of 2007 (NATURAE, 2007, 2008), respectively, on farms Farm St. Peter (sampling point 23), Bom Jesus (sampling point 33) and Bela Vista (sampling point 35).
After the installation of radio transmitters on collars, researchers tracked the adjustment of offspring in relation to such equipment radiotelemetry. It was observed that the physical integrity of the animals was similar to that observed prior to appointment. It was found that feeding the parrot was not compromised (Figure 46). Have you registered yet all the necklaces presented several signs of pecking, probably in the attempt of parents to withdraw them (Figure 47).
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	Figure 42. Removal of pups for the installation of radio transmitters on collars.
	Figure 43. Mounting a radio transmitter collar.
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	Figure 44. Mounting a radio transmitter collar.
	Figure 45. Chicks with transmitters mounted back to the nest.
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	Figure 46. Puppy well fed and in a defensive position.
	Figure 47. Transmitters probably pecked by parents.



Regarding the behavior of offspring, in general, it was noted change from the days of marking, as vocalized more intensely and agitation were placed belly-up, using his claws to possible defense (Figures 48 and 49).
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	Figure 48. Survey of artificial nest.
	Figure 49. Puppy positioned with the belly-up in defensive position with his claws.



Table 4, below, shows the biometric data of baby Macaw large, in the period they were adapted to radio telemetry system.
Table 4. Biometrics cubs Macaw with large radio transmitters.
	No. Frequency
	Series No.
	Date
	Sample point
	Weight (kg)
	MEASUREMENTS (cm)

	
	
	
	
	
	Right wing
	Left wing
	Right Tarsus
	Left tarsus
	Nozzle height
	Nozzle width
	Beak length
	Tail
	Overall length

	149.900
	115586
	10:12:06
	27
	1.2
	32.0
	32.0
	3.5
	3.5
	8.5
	9.0
	8.5
	23.0
	63.0

	149.978
	115590
	10:12:06
	27
	1.15
	29.0
	29.0
	3.5
	3.5
	7.0
	8.5
	8.0
	22.0
	61.0

	149.869
	115585
	15:10:07
	23
	1.31
	31.9
	31.9
	3.8
	3.8
	8.0
	4.0
	7.6
	24.0
	59.5

	149.919
	115587
	17:11:07
	33
	1.24
	26.2
	26.2
	3.5
	3.5
	6.3
	.1
	5.5
	9.0
	40.8

	149.939
	115588
	8:12:07
	35
	1:48
	34.6
	34.6
	3.5
	3.5
	8.5
	4.4
	7.8
	23.5
	63.8



During the campaigns after the installation of the coils, several surveys were conducted by the technical team to places where radio transmitters were adapted, including trails and other areas near these. Also when the record-large-blue macaws, researchers used a radio receiver in an attempt to identify some parrot marked with radio telemetry system (Figures 50 and 51).
Despite the rare occasions when they were receiving signals from radio transmitters, using radio-telemetry system, were sighted three chicks that received the necklaces together with parents. One can see that the cubs, at least in the first six months of life, maintain fidelity to the place of birth, used it as a dormitory.
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	Figure 50. Survey with radio telemetry equipment in paths.
	Figure 51. Survey with a radio receiver on the shore of the reservoir.




[bookmark: _Toc164676849][bookmark: _Toc176658399][bookmark: _Toc178158088][bookmark: _Toc180375028][bookmark: _Toc227576069]COMMENTS
The diet of macaws-blue-large of the study area is highly specialized, where the main food items of these parrots are mostly almonds four species of palm trees - with the macaúba (Acrocomia aculeata), palm fiber (Attalea geraensis) buriti ( Mauritia flexuosa) and babassu (Attalea speciosa). Still, sporadically observed the operation fruit of the palm or tucum tucumã (Astrocaryum vulgare) bacuri (Attalea phalerata) and Pati (Syagrus sp.), and fruit Pequi (Caryocar brasiliense).
As for playback, also noticed another peculiarity of these parrots, which use only palm buriti dry to nest, reflecting the importance of this species of palm to the reproductive activities of these parrots. Although there was a palm-based priority wetland, a fact explained by a possible attempt to inhibit the action of terrestrial predators of eggs and nestlings.
The occurrence and distribution of the species are directly related to the breeding sites and foraging, for example, regions of trails and macaúba. Therefore we stress the importance of adopting environmental education activities with owners and residents of these areas, in order to preserve these environments and, thus, ensuring the survival of the macaws-blue-large.
During this monitoring we obtained a range of new information about the behavior, reproduction and foraging of the population of large Macaw in the study region. The knowledge and observation of these data are key requirements for new elements are integrated into the ecology of these parrots, allowing the input of basic information for conservation programs of this kind, and to the Committee for the Conservation and Management of Large-Macaw Anodorhynchus hyacinthinus established by Ordinance No. 375, May 5, 2003.
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