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Introduction

When we talk about biodiversity, e of the main topics is about species
extinction. Today, researchers characterize these extinctions as thé énass extinction
in the world. Disappearance of species is faster than never, about 100 times upper than
before (Ceballos & al. 2015). This explosion of the emttion rate is mainly due to
EAAEOAO 11 OOAO AT A AACOAAAOGEI T O AAOOAA AU E
Currie 1995, Lande & al. 1999, Hoekstra & al. 2005). At this time, the problem is that
OEAOA EOI A1 80 AAOE OE OE i&ed. Themankdpecieshiplidddns DI D
became smaller and more isolatedso they are highly subject to genetics, environmental
and demographic stockasticity. That makes them more vulnerable against extinction
risks (Gilpin & al. 1986, Hanski & al. 1996, Hetik & 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).

TheGCOT OP 1T £ "EOAO EOI 60 Al AgAAPOEITT 1T &£ O
species have been described as threatened on the Q00 existing, whether 12% of birds
AAAT OAET C "EOATEZA )1 OAOT AGETT Al h xEEAE 1 AA/
ist/ T OEA pgg¢m OEOAAOAT AA OPAAEAOh pwg AOA

s L oA A s o~ s

s L oA A s o~ 2w

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,
PEOOAAEAAAGO 1 EZAZA EEOOI OU i AEAO OEAI 11 0A O
and poachers. In fact, psittacidea breed really slowly in nature. So, when their

pi pOI AGETT O AAAI ETAh EO6O0 AEAZEAOI O &£ O OEA]
stay at low size during long time and this is a precarious status for the muval.

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

whole species that is threatened. Finally, habitat losses have a huge impactr@sting

A

OEOAO8 ,EEA A O A 1T Ah EA TAOO OEOAO AOA 1160
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In the Psittacidae £A1 E1 Uh 11T OA OEAT pn OPAAEAO AO
AT AAT CAOAAS AAAT OAET ¢ OEA ) STharoased whdedvGArac O OE A
glaucogulari, an endemicspecies of Bolivia whoseDT D OI AOET T AT AO1 860 .
individuals in the wild. At thisOET Ah | OOT AEAAETT 1 OiTTEAR A A

NGO, leads a vast conservation program of the Bli@roated macaw in its environment.
This program includes scientific researches, census of population, education. Armonia
has also created a reserveA Al 1 AA  O" AOAA | UOI . AOOOA
protection and the conservation of the BlueThroated 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 degradatios (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 BlueThroated macaw suffers from the loss of older motacu palm
tree (Attalea phalerata), due to cattle ranchingwhich is its main cavity nesting tree. This
parrot is also affected by competition for cavities against Bluand-Yellow macaw @Ara
ararauna), Toucan Ramphastos tocp Blackbellied whistling duck (Dendrocygna
autumnalis) or Barn owl (Tyto alba). And finally, when a pair of BlueThroated macaw is

nesting, it has to face predators like coatiNasua nasug Blackhowler monkey (Alouatta

pigra), Southern CaracaraCaracara plancu§l, T O O1 AEAOS& OD AsAaEidgO 8

a lot of problemsto breed. This is a hugérouble becauseof the lack of nesting sitesits

2A0.

31 h

population remainssmall; soitsDT DOT AOET 1T AAT 6 0O Dediesxr@g site &1 O A

selection is especially important because failed reproductive efforts may retard
population growth (Ricklefs 1969, Caughley 1977). Moreover, Bld&€hroated macaw is
AEOOOEAOOAA ET Ox1 bl OAT OEAI 1 U dadhiotheA Gdk A
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 regardedhssrarchical or

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

bl b

1T AOO OEOA EO AOCOAAI U TTA T&£ OEA 110060 bOil A& O
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and ultimately, speciespersistence Valsberg 1981, Li and Martin 1991, Carey et al.
1997, White et al. 2001).So, nest selection 3 the most important thing for the
conservation ofthis macawand for the expansion ofts natural population.

AEAOGO xEU Ox1 1T AOO Al @ Asbed byrimpwaitd face E A O A
the lack of natural cavities and also to raise the reproductive efforts of this speciékhis
type of project is often ugd for the conservation of birdspecies.Nest boes 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, mscially in
environments where cavity-forming trees are missing (Lambrecths & al 2012)Many
benefits can be associated with the se of nest boxes: it can facilitate access to nest
content and therefore allow routine monitoring and handling of eggs or nedings

PR s s o~ A

(Smallwood & al. 2009, Brommer & al. 2003, Tella & al. 2000).A 008 O AEAOAAOQA
OO0OAI 1T U T EIiEA OEA 1 AOOOCAI TAOO EiTTITx 1T &£ OE/
nest boxes programs take place in two different locations corresponding tohé

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

city of Loreto and the secondnorth of Trinidad, in the Barba Azul Nature ReserveThe

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

Barba Azul Nature Reservgbegan 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 Blu&hroated macaws are usually seenrovhere Blue-

4EOT ACAA T AAAxB80 1T AOOOAIT 1 Rnésd aest Aokds haketo leT OE A
monitored during the breeding season to fdbw potential nesting attempts. Monitoring

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

Armonia was toconduct the monitoring of the twonest boxesprograms.

This year, the monitoring of the Blue4 EOT AOAA [ AAAxO6 1T AOO A
ATTA &£ O OEA pobdb OEI A AO OEA O" AOAA 1UO1 . A
years in the southern population. In this report, we will study | T T EQOT OET ¢6 0 O0OAQ

this year andexamine resuts of the two previous years forthe southern program. So,

different questions may be asked
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U Did Blue-Throated macaws use the new nest boxes at the reserve? Here we
think that they didnd © AOAAA ET OEA T AOOO AAAAOOA OE.
boxes.

U Did they still use next boxes in the south? In the previous years, some pairs
used successfully the nest boxes, so we think that thigas the case this year, with
some new chicks fledging from these boxes.

U Have some nests been re-used by Blue-Throated macaw this year? Hard
competition for cavities and low number of them will press BlueThroated
macaw to reuse former successful nest boxes.

U 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, BlueThroated macaws nest from December to March and usually lay 2

to 4 eggs.

Nest boxes programs are reallymportant for the recovery of this species in the wild
enhancing population size andbecause they bring helpful data about breedingiblogy
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 BlueThroated macaw.

Association Armonia

Founded in 1993, Armonia is a Bolivian NGO dedicated to the protection of
"T1 EOEAT AEOAO AT A OEAEO AT OEOITITI AT 08 )OO 1/
OEA "11 EOEAT OAOOEOQI 6rtioas ate@rimarilyfbdsédn slehtiiicd A OOA OF
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
PDOl OAAGET 160 .'/8 I'OiITTEA EO Al 01 DPAOOTAO 14
Loro Parque Foundation, Bird Endowment, the American Bird conservan@nd World
Land Trustwhich all aim to protect the biodiversity on earth. The main office of Armnia
is located in Santa Cruz de la Sierra, the economic capital city of Bolivia. This office
PDi OOAOOAO OEA AAOO AE OAGS.Ghelebtdda bdsksiabotAAET T 1 A

is alsothe property of Armonia. All of these facts show that Armonia ia leader in bird
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conservation in Bolivia. Scientifically, Armonia is involved in 18 conservation projects
and programs in whole Bolivia of whch conservation program of the S5critically
endangered birds of Bolivia: the Soutlbolivian horned curassow fauxi unicornig, the
Sira curassow Pauxi koepckeag the Royal cinclods (Cinclodes aricomae), The Red

fronted macaw (Ara rubrogeny$ and the Bluethroated macaw (Ara glaucogularig.

Armonia choose to focus itsvorks on birds in a states where the biodiversity is
important and where lots of different species are edangered, but why birds? Except
their spectacular colors and their ability to adapt on different environment, birds are
really good indicators of environmental health beause of their sensibility to
AT Geoi 11 AT 6A1 AEAT CAO8 )1 OEA AAOOAI AEI AEC
ET AEAAOT 00 1 £ OEAOA -rkiEghdgaphies aredd ane impEitAAIGE OD A/
biodiversity in general. Finally, birds are impotant indicators for priority conservation

areas in the world.

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

conservation:

- )T 011 OAA ET OEA O)I bi OOAT O "EOAO ! OAAO j

- Armonia actions allow the reduction of poach andllegal traffic of the two
critically endangered macaw species: the Bluthroated macaw and the Red
fronted macaw.

- The Redfronted macaw lodge has been created for the protection of this
species. Lots of ornithologists come there and all thencomes go to
communities.

- 3 reforestation projects were committed across the country.

- An 11000 hectares reservehas been createdn the north of Bolivia for the

conservation of the Bluethroated macaw.
Even if Armonia actions are focused on birds, others speciesan benefit from these
AAGET 108 Y1 ZAAOh pOi OAAOCEIT 1T &£ AEepNes88 AT OE
ET OAAOO 1T O AIiPEEAEAT Oh O1F xA AAT OAU OEAO
(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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A pair of BlueThroated macaw ljackground) with a pair of Bluand-Yellow macaw (foreground) in the Barb
Azul Nature Reserve (picture taken by Nicolas Lefrique)
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also leading important communication and sensitization programs tenvolve more and
more people including new generations in a country where ecology and environment

protection are not priorities.
The Blue- Throated macaw

The Blued EOT AOAA - AAAx j ! OA Cci1 AOGAT ¢cOl AOEOQ E
I OAAO AT A OEA O0OOEOOAAEAAAGO £EAIEI U8 4EEO
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 AAAT bl AAAA EI OEA
AT AAT CAOAAS AAOAcCTi OU T &£ OEA )s5#. OAA 1TEOO j)
population size is about 350 individuals, but this number can be unde¥stimated
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 pradected since 1986 by the national legislation of Bolivia and also by the
CITES (Convention on International Trade in Endangered Species of Wild Fauna and
&1 1T OAQ8 -1 OAT 6AOh OEEO PAOOI O EO 11 OEA O!'11
also protectsit.

Physically, the BlueThroated macaw is medim-sized with 85 cm for 600-800 g.
4AEAOA EOT 60 OA@OAIl A EsbiugabdyElION coldE niake@ bbdkidg | A A A x
like the Blue-and-Yellow macaw. Differences between them are the colors of their
throat: blue r the Blue-Throated macaw and lack for the other. The latter is also

bigger.

The Blued EOT AOAA [ AAAx EO AT AAITEA T &£ OEA O, 1
Department, Bolivia (Jordan &Munn, 1993). This macaw inhabits seasonally flooded
savannahs fragmented by forest islands (Hanagarth, 1993). The rainy season is from
.1 OAT AAO O1 -Aus 4EEO OPAAEAO ZEAAAO 11 OEA
(Attalea phalerata) which is availableyear round. This tree represents about 80% of the

forest island and is essential for the Blu& hroated macaw for food and nesting cavities.
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Beni Savannalwith a galleryforest. Typical habitat of the Bluerhroated macaw (picture taken by B.Hennesse

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

Natural nestcavity which canaccomodate BlueThroated macaws (Picture taken by Nicolas
Lefrique)



