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Introduction  

When we talk about biodiversity, one of the main topics is about species 

extinction. Today, researchers characterize these extinctions as the 6th mass extinction 

in the world. Disappearance of species is faster than never, about 100 times upper than 

before (Ceballos & al. 2015). This explosion of the extinction rate is mainly due to 

ÈÁÂÉÔÁÔ ÌÏÓÓÅÓ ÁÎÄ ÄÅÇÒÁÄÁÔÉÏÎÓ ÃÁÕÓÅÄ ÂÙ ÈÕÍÁÎȭÓ ÁÃÔÉÖÉÔÉÅÓ ɉ3ÏÕÌï Ǫ ÁÌȢ ρωψφȟ +ÅÒÒ Ǫ 

Currie 1995, Lande & al. 1999, Hoekstra & al. 2005). At this time, the problem is that 

ÔÈÅÓÅ ÈÕÍÁÎȭÓ ÁÃÔÉÖÉÔÉÅÓ ÁÆÆÅÃÔ ÎÁÔÕÒÁÌ ÐÏÐÕÌÁÔÉÏÎ Óizes. Threatened species populations 

become smaller and more isolated; so they are highly subject to genetics, environmental 

and demographic stockasticity. That makes them more vulnerable against extinction 

risks (Gilpin & al. 1986, Hanski & al. 1996, Hedrick & al. 1996). Then, more and more 

species become threatened all over the world and this problem affects all the group of 

animals: mammals, fishes, amphibians, reptiles (Ferrer & Negro 2004, Casey & Myers 

1998, Stuart & al. 2004, Gibbons 2000).  

The ÇÒÏÕÐ ÏÆ "ÉÒÄÓ ÉÓÎȭÔ ÁÎ ÅØÃÅÐÔÉÏÎ ÏÆ ÔÈÉÓ ÏÂÓÅÒÖÁÔÉÏÎȡ ÍÏÒÅ ÔÈÁÎ ρςςπ ÂÉÒÄÓ 

species have been described as threatened on the 10 000 existing, whether 12% of birds 

ÁÃÃÏÒÄÉÎÇ "ÉÒÄÌÉÆÅ )ÎÔÅÒÎÁÔÉÏÎÁÌȟ ×ÈÉÃÈ ÌÅÁÄÓ ÒÅÓÅÁÒÃÈÅÓ ÁÂÏÕÔ ÂÉÒÄÓ ÆÏÒ ÔÈÅ )5#.ȭÓ ÒÅÄ 

list. /Î ÔÈÅ ρςςπ ÔÈÒÅÁÔÅÎÅÄ ÓÐÅÃÉÅÓȟ ρως ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ȰÃÒÉÔÉÃÁÌÌÙ ÅÎÄÁÎÇÅÒÅÄȱȢ 

0ÓÉÔÔÁÃÉÄÁÅȭÓ ÆÁÍÉÌÙ ÉÓ ÏÎÅ ÏÆ ÔÈÅ ÍÏÓÔ ÔÈÒÅÁÔÅÎÅÄ ÂÉÒÄÓȭ ÆÁÍÉÌÙ in the world: on the 356 

species identified, 30% would be threatened (IUCN 2013). In Neotropical countries, lots 

ÏÆ ÐÓÉÔÔÁÃÉÄÁÅȭÓ ÆÁÍÉÌÙ ÍÅÍÂÅÒÓ ÆÁÃÅ ÄÅÃÌÉÎÅ ÏÆ ÔÈÅÉÒ ÐÏÐÕÌÁÔÉÏÎÓ ÁÎÄ ÁÒÅ ÔÈÒÅÁÔÅÎÅÄ 

because of habitat losses, illegal pet trade and the use of their feathers to traditional 

clothes (Juniper & Parr 1998, Snyder & al. 2000, Forshaw 1989). Furthermore, 

PsÉÔÔÁÃÉÄÁÅȭÓ ÌÉÆÅ ÈÉÓÔÏÒÙ ÍÁËÅÓ ÔÈÅÍ ÍÏÒÅ ÖÕÌÎÅÒÁÂÌÅ ÔÏ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÅÒÔÕÒÂÁÔÉÏÎÓ 

and poachers. In fact, psittacidea breed really slowly in nature. So, when their 

ÐÏÐÕÌÁÔÉÏÎÓ ÄÅÃÌÉÎÅȟ ÉÔȭÓ ÄÉÆÆÉÃÕÌÔ ÆÏÒ ÔÈÅÍ ÔÏ ÒÅÃÏÖÅÒ ÔÈÅÉÒ ÉÎÉÔÉÁÌ ÐÏÐÕÌÁÔÉÏÎ ÓÉÚÅȢ 4ÈÅÙ 

stay at low size during long time and this is a precarious status for the survival. 

Moreover, they are food specialist species, so if their main aliment disappear, this is the 

whole species that is threatened. Finally, habitat losses have a huge impact on nesting 

ÓÉÔÅÓȢ ,ÉËÅ ÆÏÒ ÆÏÏÄȟ ÉÆ ÎÅÓÔ ÓÉÔÅÓ ÁÒÅ ÎÏÔ ÁÖÁÉÌÁÂÌÅȟ ÓÐÅÃÉÅÓ ÃÁÎȭÔ ÂÒÅÅÄ ɉ#ÏÌÌÁÒ ςπππɊȢ  
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In the Psittacidae ÆÁÍÉÌÙȟ ÍÏÒÅ ÔÈÁÎ ρπ ÓÐÅÃÉÅÓ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ȰÃÒÉÔÉÃÁÌÌÙ 

ÅÎÄÁÎÇÅÒÅÄȱ ÁÃÃÏÒÄÉÎÇ ÔÈÅ )5#.Ȣ 4ÈÉÓ ÉÓ ÔÈÅ ÃÁÓÅ ÆÏÒ ÔÈÅ "ÌÕÅ-Throated macaw (Ara 

glaucogularis), an endemic species of Bolivia whose ÐÏÐÕÌÁÔÉÏÎ ÄÏÅÓÎȭÔ ÅØÃÅÅÄ υππ 

indivi duals in the wild. At this ÔÉÍÅȟ !ÓÓÏÃÉÁÃÉÏÎ !ÒÍÏÎÉÁȟ Á ÂÉÒÄÓȭ ÐÒÏÔÅÃÔÉÏÎ ÂÏÌÉÖÉÁÎ 

NGO, leads a vast conservation program of the Blue-Throated macaw in its environment. 

This program includes scientific researches, census of population, education. Armonia 

has also created a reserve ÃÁÌÌÅÄ Ȱ"ÁÒÂÁ !ÚÕÌ .ÁÔÕÒÅ 2ÅÓÅÒÖÅȱ ÄÅÄÉÃÁÔÅÄ ÔÏ ÔÈÅ 

protection and the conservation of the Blue-Throated macaw where the biggest group 

lives. This is a sanctuary for this macaw and allows Armonia to study this relatively 

unknown species.  

The Blue-Throated macaw is a secondary cavity nesting bird which means this 

macaw requires existing tree cavities for its reproduction. Obligate secondary cavity 

nesting birds are highly sensitive to habitat degradations (Cornelius et al. 2008), 

particularly degradation targeting mature trees which contain most potential nesting 

cavities. Populations of secondary cavity nesters are often limited by the availability of 

suitable cavities (Berkunski & Reboreda 2009; Brawn & Balda 1988, Martin & Li 1992, 

Newton 1998). The Blue-Throated macaw suffers from the loss of older motacù palm 

tree (Attalea phalerata), due to cattle ranching, which is its main cavity nesting tree. This 

parrot is also affected by competition for cavities against Blue-and-Yellow macaw (Ara 

ararauna), Toucan (Ramphastos toco), Black-bellied whistling duck (Dendrocygna 

autumnalis) or Barn owl (Tyto alba). And finally, when a pair of Blue-Throated macaw is 

nesting, it has to face predators like coati (Nasua nasua), Black-howler monkey (Alouatta 

pigra), Southern Caracara (Caracara plancusɊ ÏÒ ÓÎÁËÅÓȭ ÓÐÅÃÉÅÓȢ 3Ïȟ ÔÈÉÓ ÍÁÃÁ× is facing 

a lot of problems to breed. This is a huge trouble because of the lack of nesting sites, its 

population remains small; so its ÐÏÐÕÌÁÔÉÏÎ ÃÁÎȭÔ ÇÒÏ×ÔÈȢ &ÏÒ ÁÎÙ ÇÉÖÅÎ species, nest site 

selection is especially important because failed reproductive efforts may retard 

population growth (Ricklefs 1969, Caughley 1977). Moreover, Blue-Throated macaw is 

ÄÉÓÔÒÉÂÕÔÅÄ ÉÎ Ô×Ï ÐÏÔÅÎÔÉÁÌÌÙ ÉÓÏÌÁÔÅÄ ÐÏÐÕÌÁÔÉÏÎÓ ÔÈÁÔ ÃÁÎȭÔ ÍÉØ ×ÉÔÈ each other. For 

endangered species or geographically isolated populations, reproductive failures may 

also increase the probability of extinction (Loiselle and Hoppes 1983, Sieving 1992, 

White & al. 2005a). Resource selection by an animal can be regarded as hierarchical or 

ordered (Johnson 1980). Within this hierarchy, however, the selection of an appropriate 

ÎÅÓÔ ÓÉÔÅ ÉÓ ÁÒÇÕÁÂÌÙ ÏÎÅ ÏÆ ÔÈÅ ÍÏÓÔ ÐÒÏÆÏÕÎÄ ÃÈÏÉÃÅÓ ÁÆÆÅÃÔÉÎÇ ÁÎ ÉÎÄÉÖÉÄÕÁÌȭÓ ÆÉÔÎÅÓÓȟ  
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and ultimately, species persistence (Walsberg 1981, Li and Martin 1991, Carey et al. 

1997, White et al. 2001). So, nest selection is the most important thing for the 

conservation of this macaw and for the expansion of its natural population.  

4ÈÁÔȭÓ ×ÈÙ Ô×Ï ÎÅÓÔ ÂÏØÅÓ ÐÒÏÇÒÁÍÓ ÈÁÖÅ ÂÅÅÎ ÅÓÔÁÂlished by Armonia to face 

the lack of natural cavities and also to raise the reproductive efforts of this species. This 

type of project is often used for the conservation of bird species. Nest boxes provision is 

a frequent intervention used to address concerns over nest site limitation in cavity 

nesting birds (Roberts & al 2014). However, the widespread use of nest boxes can halt 

population declines or can considerably increase a local population, especially in 

environments where cavity-forming trees are missing (Lambrecths & al 2012). Many 

benefits can be associated with the use of nest boxes: it can facilitate access to nest 

content and therefore allow routine monitoring and handling of eggs or nestlings 

(Smallwood & al. 2009, Brommer & al. 2003, Tella & al. 2000). .ÅÓÔȭÓ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ 

ÕÓÕÁÌÌÙ ÍÉÍÉÃ ÔÈÅ ÎÁÔÕÒÁÌ ÎÅÓÔ ÈÏÌÌÏ× ÏÆ ÔÈÅ ÔÁÒÇÅÔ ÓÐÅÃÉÅÓ ɉ/ÌÁÈ Ǫ ÁÌȢ ςπρτɊȢ !ÒÍÏÎÉÁȭÓ 

nest boxes programs take place in two different locations corresponding to the 

distributio n of the two subpopulations: the first is located south of Trinidad, near the 

city of Loreto and the second, north of Trinidad, in the Barba Azul Nature Reserve.  The 

former program has been set up in 2005 including 60 boxes this year. The latter , at the 

Barba Azul Nature Reserve, began in 2014 following the extension of the reserve and the 

acquisition of peaceful forest islands on which 20 nest boxes have been placed. Nest 

boxes are placed in area where Blue-Throated macaws are usually seen or where Blue-

4ÈÒÏÁÔÅÄ ÍÁÃÁ×ȭÓ ÎÁÔÕÒÁÌ ÎÅÓÔÓ ÆÁÉÌÅÄ ÉÎ ÔÈÅ ÐÒÅÖÉÏÕÓ ÙÅÁÒÓȢ These nest boxes have to be 

monitored during the breeding season to follow potential nesting attempts. Monitoring 

consists in checking up nests several times from December to May. My work within 

Armonia was to conduct the monitoring of the two nest boxes programs. 

This year, the monitoring of the Blue-4ÈÒÏÁÔÅÄ ÍÁÃÁ×Óȭ ÎÅÓÔ ÂÏØÅÓ ÈÁÓ ÂÅÅÎ 

ÄÏÎÅ ÆÏÒ ÔÈÅ ρÓÔ ÔÉÍÅ ÁÔ ÔÈÅ Ȱ"ÁÒÂÁ !ÚÕÌ .ÁÔÕÒÅ 2ÅÓÅÒÖÅȱ ÁÎÄ ÆÏÒ ÔÈÅ ρπÔÈ ÃÏÎÓÅÃÕÔÉÖÅ 

years in the southern population. In this report, we will study ÍÏÎÉÔÏÒÉÎÇȭÓ ÒÅÓÕÌÔÓ ÏÆ 

this year and examine results of the two previous years for the southern program.  So, 

different questions may be asked:  
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ü Did Blue -Throated macaws use the new nest boxes at the reserve?  Here we 

think that they didnȭÔ ÂÒÅÅÄ ÉÎ ÔÈÅ ÎÅÓÔÓ ÂÅÃÁÕÓÅ ÔÈÅÙ ÎÅÅÄ ÔÉÍÅ ÔÏ ÁÄÊÕÓÔ ÔÏ ÔÈÅÓÅ 

boxes. 

ü Did they still use next boxes in the south? In the previous years, some pairs 

used successfully the nest boxes, so we think that this was the case this year, with 

some new chicks fledging from these boxes.  

ü Have some nests been re-used by Blue-Throated macaw this year?  Hard 

competition for cavities and low number of them will press Blue-Throated 

macaw to re-use former successful nest boxes.  

ü What are the reproductive parameters (breeding period, nesting location, 

number of eggs laid) of the Blue -Throated macaw in the area of Loreto? In 

general, Blue-Throated macaws nest from December to March and usually lay 2 

to 4 eggs.  

Nest boxes programs are really important for the recovery of this species in the wild, 

enhancing population size and because they bring helpful data about breeding biology 

which remain today largely unexplored (Berkunsky & al 2014). These data will have 

important conservation applications optimizing nest boxes program to help the 

recovery of the Blue-Throated macaw.   

Association Armonia 
Founded in 1993, Armonia is a Bolivian NGO dedicated to the protection of 

"ÏÌÉÖÉÁÎ ÂÉÒÄÓ ÁÎÄ ÔÈÅÉÒ ÅÎÖÉÒÏÎÍÅÎÔȢ )ÔÓ ÍÁÉÎ ÁÉÍ ÉÓ ÔÏ ÆÉÇÈÔ ÁÇÁÉÎÓÔ ÂÉÒÄÓȭ ÅØÔÉÎÃÔÉÏÎ ÉÎ 

ÔÈÅ "ÏÌÉÖÉÁÎ ÔÅÒÒÉÔÏÒÙȢ !ÒÍÏÎÉÁȭÓ ÃÏÎÓÅÒÖÁÔÉÏÎ actions are primarily based on scientifics 

studies with the involvement of communities in the respect of their cultures. Armonia 

tries to protect birds while improving the living conditions of populations. Since 1996, 

Armonia is the Bolivian partner of Birdlife international, the international bird 

ÐÒÏÔÅÃÔÉÏÎȭÓ .'/Ȣ !ÒÍÏÎÉÁ ÉÓ ÁÌÓÏ ÐÁÒÔÎÅÒ ÏÆ ÌÏÔÓ ÏÆ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÏÒÇÁÎÉÚÁÔÉÏÎÓ ÌÉËÅ ÔÈÅ 

Loro Parque Foundation, Bird Endowment, the American Bird conservancy and World 

Land Trust which all aim to protect the biodiversity on earth. The main office of Armonia 

is located in Santa Cruz de la Sierra, the economic capital city of Bolivia. This office 

ÐÏÓÓÅÓÓÅÓ ÔÈÅ ÂÅÓÔ ÂÉÒÄȭÓ ÂÏÏË ÃÏÌÌÅÃÔÉÏÎ ÏÆ ÔÈÅ ÃÏÕÎÔÒÙ. The best data bases about birds 

is also the property of Armonia. All of these facts show that Armonia is a leader in bird  
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conservation in Bolivia. Scientifically, Armonia is involved in 18 conservation projects 

and programs in whole Bolivia of which conservation program of the 5 critically 

endangered birds of Bolivia: the South bolivian horned curassow (Pauxi unicornis), the 

Sira curassow (Pauxi koepckeae), the Royal cinclods (Cinclodes aricomae), The Red-

fronted macaw (Ara rubrogenys) and the Blue-throated macaw (Ara glaucogularis). 

Armonia choose to focus its works on birds in a states where the biodiversity is 

important and where lots of different species are endangered, but why birds? Except 

their spectacular colors and their ability to adapt on different environment, birds are 

really good indicators of environmental health because of their sensibility to 

ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÈÁÎÇÅÓȢ )Î ÔÈÅ ÁÃÔÕÁÌ ÂÉÏÄÉÖÅÒÓÉÔÙ ÃÒÉÓÉÓȟ ÂÉÒÄÓ ÁÒÅ ÔÈÅ ÍÏÓÔ ȰÖÉÓÉÂÌÅȱ 

ÉÎÄÉÃÁÔÏÒÓ ÏÆ ÔÈÅÓÅ ÃÈÁÎÇÅÓȢ 3Ïȟ ÂÉÒÄÓȭ ÓÐÅÃÉÅÓ-rich geographical areas are important for 

biodiversity in general. Finally, birds are important indicators for priority conservation 

areas in the world.  

For more than 20 years, Armonia has encountered great successes in bird 

conservation: 

-  )ÎÖÏÌÖÅÄ ÉÎ ÔÈÅ Ȱ)ÍÐÏÒÔÁÎÔ "ÉÒÄÓ !ÒÅÁÓ ɉ)"!ȭÓɊȱ ÐÒÏÇÒÁÍȢ 

-  Armonia actions allow the reduction of poach and illegal traffic of the two 

critically endangered macaw species: the Blue-throated macaw and the Red-

fronted macaw.  

-  The Red-fronted macaw lodge has been created for the protection of this 

species. Lots of ornithologists come there and all the incomes go to 

communities.  

-  3 reforestation projects were committed across the country.   

-  An 11 000 hectares reserve has been created in the north of Bolivia for the 

conservation of the Blue-throated macaw.  

Even if Armonia actions are focused on birds, others species can benefit from these 

ÁÃÔÉÏÎÓȢ )Î ÆÁÃÔȟ ÐÒÏÔÅÃÔÉÏÎ ÏÆ ÂÉÒÄÓȭ ÅÎÖÉÒÏÎÍÅÎÔ ×ÉÌÌ ÁÌÓÏ ÐÒÏÔÅÃÔ ÍÁÍÍÁÌÓȟ Òeptiles, 

ÉÎÓÅÃÔÓ ÏÒ ÁÍÐÈÉÂÉÁÎÓȟ ÓÏ ×Å ÃÁÎ ÓÁÙ ÔÈÁÔ ÂÉÒÄÓ ÐÌÁÙ ÔÈÅ ÒÏÌÅ ÏÆ Ȱ5ÍÂÒÅÌÌÁ ÓÐÅÃÉÅÓȱ 

(Roberge, 2004). 

To conclude, Armonia is an important Bolivian NGO which tries to protect 

endangered species across the country while involving local communities. Armonia is  
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Head difference between a Blue-and-Yellow macaw (left) and a Blue-Throated macaw (right) 

A pair of Blue-Throated macaw (background) with a pair of Blue-and-Yellow macaw (foreground) in the Barba 
Azul Nature Reserve (picture taken by Nicolas Lefrique) 
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also leading important communication and sensitization programs to involve more and 

more people including new generations in a country where ecology and environment 

protection are not priorities.  

The Blue-Throated macaw 

The Blue-4ÈÒÏÁÔÅÄ -ÁÃÁ× ɉ!ÒÁ ÇÌÁÕÃÏÇÕÌÁÒÉÓɊ ÉÓ Á ÐÁÒÒÏÔ ÏÆ ÔÈÅ 0ÓÉÔÔÁÃÉÆÏÒÍÅȭÓ 

ÏÒÄÅÒ ÁÎÄ ÔÈÅ 0ÓÉÔÔÁÃÉÄÁÅȭÓ ÆÁÍÉÌÙȢ 4ÈÉÓ ÒÅÌÁÔÉÖÅÌÙ ÕÎËÎÏ×Î ÓÐÅÃÉÅÓ ÈÁÓ ÂÅÅÎ 

rediscovered in 1992 after and expedition in Bolivia (Jordan & Munn, 1993). The lack of 

information about the ecology of this species is due to this belated rediscovery. The 

Blue-Throated macaw is considered as one of the most threatened bird species in the 

world according to Birdlife International. It has ÂÅÅÎ ÐÌÁÃÅÄ ÉÎ ÔÈÅ ȰÃÒÉÔÉÃÁÌÌÙ 

ÅÎÄÁÎÇÅÒÅÄȱ ÃÁÔÅÇÏÒÙ ÏÆ ÔÈÅ )5#. ÒÅÄ ÌÉÓÔ ɉ)5#. ςπρσɊȢ !ÃÃÏÒÄÉÎÇ ÔÏ ÒÅÃÅÎÔ ÃÅÎÓÕÓȟ ÔÈÅ 

population size is about 350 individuals, but this number can be under-estimated 

because of the difficulties to inventory this species (Loro Parque Fundacion 2004). 

Estimations speak about a population between 350 and 500 individuals remaining. This 

species is protected since 1986 by the national legislation of Bolivia and also by the 

CITES (Convention on International Trade in Endangered Species of Wild Fauna and 

&ÌÏÒÁɊȢ -ÏÒÅÏÖÅÒȟ ÔÈÉÓ ÐÁÒÒÏÔ ÉÓ ÏÎ ÔÈÅ Ȱ!ÎÎÅØ ))ȱ ÏÆ ÔÈÅ 7ÁÓÈÉÎÇÔÏÎȭÓ ÃÏÎÖÅÎÔÉÏÎ ×ÈÉÃÈ 

also protects it.  

Physically, the Blue-Throated macaw is medium-sized with 85 cm for 600-800 g. 

4ÈÅÒÅ ÉÓÎȭÔ ÓÅØÕÁÌ ÄÉÍÏÒÐÈÉÓÍ ÆÏÒ ÔÈÉÓ ÍÁÃÁ×Ȣ Its blue and yellow colors make it looking 

like the Blue-and-Yellow macaw. Differences between them are the colors of their 

throat: blue for the Blue-Throated macaw and black for the other. The latter is also 

bigger.  

The Blue-4ÈÒÏÁÔÅÄ ÍÁÃÁ× ÉÓ ÅÎÄÅÍÉÃ ÏÆ ÔÈÅ Ȱ,ÌÁÎÏÓ ÄÅ ÍÏØÏÓȱ ÁÒÅÁ ÉÎ ÔÈÅ "ÅÎÉ 

Department, Bolivia (Jordan & Munn, 1993). This macaw inhabits seasonally flooded 

savannahs fragmented by forest islands (Hanagarth, 1993). The rainy season is from 

.ÏÖÅÍÂÅÒ ÔÏ -ÁÙȢ 4ÈÉÓ ÓÐÅÃÉÅÓ ÆÅÅÄÓ ÏÎ ÔÈÅ ÍÅÓÏÃÁÒÐ ÏÆ ÍÏÔÁÃÕ ÐÁÌÍ ÔÒÅÅȭÓ ÆÒÕÉÔ 

(Attalea phalerata) which is available year round. This tree represents about 80% of the 

forest island and is essential for the Blue-Throated macaw for food and nesting cavities.  
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Beni Savannah with a gallery forest. Typical habitat of the Blue-Throated macaw (picture taken by B.Hennessey). 

Motacu forest and motacu fruits (Pictures taken by Nicolas Lefrique) 

Natural nest cavity which can accomodate Blue-Throated macaws (Picture taken by Nicolas 
Lefrique) 


