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With over 1,820 bird species, Brazil is one of the most bird-rich regions in the
Neotropics and is also one of the countries with the highest biodiversity and the
most parrot species. Blue macaws (Anodorhynchus) are a symbol of their
avifauna in South America's largest country.

The birds, known in Brazil as "arara azul™, have a strong black bill in addition to
the blue plumage that gives them their name, which plays an important role in
their specialised diet. Among the recent representatives is the world's largest
parrot species: the Hyacinth Macaw (Anodorhyhnchus hyacinthinus). The
existence of the sea-blue macaw (A glaucus), on the other hand, where the last
sighting in the wild dates back to the late 1990s and 2001 (in Mbaracayu,
Paraguay), remains controversial to this day. So far attempts by recent search
expeditions to find an existing wild population of this species have failed
(BirdLife International 2020)

The Lear’s Macaw with a body length of 70 cm and a wingspan of 94.4 cm (83
103.4; Abramson et al.1995; actual measurement of two birds, n=4) provides
the second largest recent species of this genus. Although the first description
dates back 150 years, historical observations and reports on its way of life are
hardly present in the literature. Until 40 years ago, the species native to the
Caatinga was considered probably extinct. It was not until 1978 that a larger
wild population was discovered during a search expedition, which was spread
over two colonies in Serra Branca and Toca Velha in north-eastern Brazil
(Collar et al 1992, Lugarini et al. 2012, Birdlife International 2020). This
sensational find gave ornithologists hope that a rediscovery of the sea-blue
macaw is also possible, despite the dwindling probability.

A further sub-population of the Lear's Macaw could be detected with the
intensification of field work in 1995, which, according to current knowledge,
probably had its geographical origin in the two colonies mentioned above
(Munn 1995). One possible reason for this form of site preferences and
migration of animals is the spread of the most important food crop of Lear's
macaws: the licuri palm (Lugarini et al. 2012). Its fruits are of crucial
importance in the food spectrum of this species, which, unlike many forest-



dwelling, neotropical parrots, contains only a few plant species. (Lugarini et al.
2012; Lima et al. 2014).

Thanks to intensive fieldwork, in-situ conservation efforts, education and
conservation breeding programs, the global population has grown from a
historic low of less than 60 animals in 1990 to over 1,648 today (Birdlife
International 2020). An essential part of past and present efforts continues to be
the ex-situ breeding program, which is now coordinated by many zoological
institutions worldwide due to the increasing number of offspring (Waugh &
Reinschmidt 2008; Lugarinin et al. 2012; Silva 2019; Birdlife International
2020).

In 2015, the ACTP (Association for the Conservation of Threatened Parrots
e.V.) received the first pairs of this species from Brazil as well as from the
AWWP (Al Wabra Wildlife Preservation) as part of the cooperation and
breeding program with the ICMBIo (Chico Mendes Institute for Biodiversity
Conservation). In 2017 it succeeded in breeding with this species for the first
time in Germany, and in 2018 the first successful natural brood occurred. In the
meantime, the Lear's Macaw has been bred several times in the facility of ACTP
Germany. In this comprehensive report, we should like to describe our findings
so far on its keeping and breeding.

Keeping

It is recommended to keep young or unmated birds of this parrot species in
smaller groups. Group housing is not advisable in sexually mature birds as
conflict resulting in serious injuries is not uncommon, especially among paired
birds. Also with regard to breeding efforts, group housing has not proven itself.

Despite many years of keeping, Lear's Macaws remain very shy and only
occasionally develop a bond with their keepers. An exception is certainly
provided by hand-reared birds, which are often trusting and curious in juvenile
age. The onset of sexual maturity often causes a rapid change in territorial
behaviour and defence in these birds, which manifests itself in a high
willingness to aggression towards bird keepers and other birds of the species.

Lear's Macaws in our temperate zones spend most of their activity phases in the
outdoor aviaries regardless of the season and consequently any forms of
environmental enrichment should preferably be concentrated in this area.



These macaws are undoubtedly among the most intelligent neo-tropical parrots,
tending to develop chronic behavioural disorders (feather plucking,

stereotypical behavioural patterns) in monotonous housing conditions and the
lack of employment opportunities. A rich and changing range of different
activity elements in the form of toys, green twigs and food components helps to
reduce the risk of husbandry-related problems and behavioural disorders. For
toys, it is preferable to use sturdy wood or metal as a material - the use of plastic
or synthetic materials is not recommended at this point. Due to the strength of
their beaks, Lear's Macaws are easily able to gnaw away at plastic components,
so that in principle the risk of ingesting foreign substances cannot be ruled out.

Lear's Macaws are particularly happy to accept clay and natural stone.
Depending on the effort, nuts (in shells) can also be sealed in chunks of clay or
various toys can be built from the materials. For a change, our keepers offer
stuffed Banksia cones or biscuits. The dough consists of pellets, egg, shredded
nuts and various seeds and can be refined with honey or natural fruit flavours.
Pellets serve as the flour equivalent in the dough mixture. In principle, all
commercial peanut-based pellet products are suitable at this point.

It is not uncommon for Lear's Macaws to develop a chronic form of beak
deformation at an advanced age, which is partly related to too little wear / load
on the beak as well as metabolic disorders. The shells of hard nuts (macadamia,
palm nuts) as well as toys made of hardwood help to counteract the
development of such beak deformations.

With ACTP, each pair has a heated interior space of 4 m x 3.20 m x 3 m - each
equipped with perches, green areas and various retreat options. The interior has
one or, in the case of several birds, two feeding table(s) accessible from the
inner corridor, several perches (2-4, depending on the number of birds) and, in
the case of breeding pairs, a nest tunnel. It is not necessary to separate the birds
when feeding them, as skipping aggression only occurs sporadically.

Lear's Macaws are able to adapt to the changing weather conditions of the
temperate climate zone within a few weeks, and tolerate the temperature
fluctuations between the individual seasons without any problems. In the event
of permafrost, however, access to the outdoor aviary should only be granted for
a short time, as there is generally an increased risk of frostbite of the front toe
areas (which affects the skin like a burn).



Feeding

Over the course of the year, a seasonal adjustment of the feed quantity and
quality for large macaws is advisable. Even though their metabolism enables an
efficient utilization of hypercaloric and fatty food components and there is no
inevitable threat of the birds becoming obese (unlike, for example, Amazons), a
reduction in feed outside the breeding season is important as a timer. This
allows seasonal variations to be established under otherwise controlled
conditions in captivity, which are more in line with the natural dynamics of
ecosystems and thus also facilitate the process of breeding stimulation on many
levels. In the absence of seasonal differences in food supply, mono-diets due to
the selection of individual feed components can occur in addition to secondary
health problems, and breeding readiness can also be negatively affected.

Both seasonal feedings include a morning and evening feeding. Depending on
the time of year, the former is served between 7:00 a.m. and 8:00 a.m., the
evening feeding at 4:00 p.m. (winter) or 6:00 p.m. (summer).

Juveniles or immature individuals also receive different amounts of food
between the defined periods, which enable long-term conditioning of the birds
and thus familiarize them with both forms of feeding before they reach sexual
maturity (at least 6-7 years in the case of Lear's Macaws). The opening of the
nest tunnels can be accompanied by the adjustment of feed rations. The birds
usually breed n the ACTP facility between May and September. Table 1 shows
the seasonal differences and rations of the two forms of feeding for the Lear's
Macaw.

In the assortment, which varies daily, there are some preferred food components
that quickly lead to an unbalanced diet if the rations are too high. For this
reason, in any case, either rationing or the regularity of the administration of
these feeds should be well considered.



Table 1 Feeding plan at ACTP Germany for the Lears-
Macaw

Brood feed Feed components Quantity
Mornings Germinated feed (Deli Nature) 1 table spoon
(per bird) Fruit pieces 2 pieces (1,5cm x 1.5 cm)
Coconut 1 piece (2 cm x 2cm)
Corn Y% piece
Macadamia nuts 1 piece
Cooked egg 10 g ( 2 x weekly)
Calcium Sandoz 19
Evenings Pantanal dry mix 259
(per bird) (Deli Nature)
Cashew 2 pieces
Almonds 1 piece
Walnuts 1 piece
Hazelnuts 1 piece
Black palm nuts 1 piece
Additional nuts 1 piece

Maintenance feed

Mornings Germinated feed (Deli Nature) 1 tea spoon

(per bird) Fruit pieces 2 pieces (1,5cm x 1,5 cm)
Corn Y% piece
Harrison maintenance 6 pieces

Large pellets

Evenings Pantanal dry mix 209
(per bird) (Deli Nature)
Nuts from the available assortment 3 pieces plus a nut from
the weekly plan

Note:
Whole corn cob cut into pieces 1,5 cm thick and halved per bird
Calcium Sandoz is provided mixed with water just before and during egg

laying.




Table 2 Weekly plan with varying food components -
ACTP

Mondays

Mornings Grapes Evenings Macadamia nuts
Tuesdays

Mornings Banana  Evenings Pecan nuts
Wednesdays

Mornings  Papaya Evenings  Brazil nuts
Thursdays

Mornings Kiwi Evenings  Red palm nuts
Fridays

Mornings  Grapes Evenings  Macadamia nuts
Saturdays

Mornings  Papaya Evenings  Peanuts
Sundays

Mornings  Banana Evenings  Brazil nuts

Reproduction and breeding

Thanks to the extensive field work carried out in recent years, insightful insights
into the nutritional ecology and breeding biology of this species have been
gained, which have had a lasting impact on the understanding of species-
appropriate husbandry. (Lugarini et al. 2012; Pacifico 2012).



Lear's Macaws, unlike the related Hyacinth Macaws, do not breed in tree
hollows, but in a colony-like arrangement in complex, diverse tunnel systems
that occur along steep sand cliffs. (Lugarini et al. 2012; Pacifico 2012). This
sandstone is soft and allows the Lear's macaws to make changes to the course
and structure of the rock hollows using their powerful beaks. In addition to the
positive aspect that the tunnel systems are almost impossible for predators to
reach, a depth gradient as well as the geo-morphological nature of the rock
along the tunnel create a gradient of humidity and temperature and thus a
microclimate in the tunnel systems, which prevents the clutch from hypothermia
during the absence of the parents (e.g. when they are looking for food)
(Lugarini et al. 2012; Pacifico 2012). This adaptation of the birds has an impact
on the structure of the tunnel systems and thus also on the selection behaviour
with regard to the choice of the nesting habitat of this species. (Lugarini et al.
2012; Pacifico 2012) - a key factor that should be taken into account when
conceiving and designing nesting boxes.

Ideally, a rock face that can be worked on by the macaws on the inside is
suitable for use in human care, with a hard outer facade (concrete) and an
internal, tunnel-like shaft (approx. 5 m long; ideally longer, entrance opening
approx. 25 cm in diameter), which is divided into two to three sections and
filled with quartz sand inside the nest. The entrance to the nest tunnel can be
covered with a clay mixture to allow breeding stimulating processing. The
actual shaft can be constructed of wood or another suitable material. It should
only be ensured that potential targets are made inaccessible to the animals in
order to avoid the indiscriminate destruction of the internal structures. This is
where metal sheathing of the corresponding areas can be helpful.

For the nest tunnel system, several control hatches should be considered to
ensure access to the entire system. After successful pair formation, the pairs
begin to defend their nesting territory and show a strong intention to attack with
the laying of the first egg, so that the clutch can be unintentionally destroyed or
a chick (in natural brood) can be fatally injured in the event of careless controls.
Nest inspection in the presence of both or one of the parents is generally not
advisable. Often, however, both can be locked out outdoors without any effort
due to their aggressive territorial behaviour. The nest tunnel system should have
a sliding device that can be operated from the inside and outside, which allows
the entrance to be blocked.



Unnecessary nest checks can be prevented if a camera is installed either in the
nest tunnel or in the interior to monitor breeding behaviour. Lear's Macaws
show a noticeable increase in social interactions at the beginning of the breeding
season. In this way, there are increased and intensive phases of mutual plumage
care. Even outside the breeding season, it can occasionally happen that the pair
partners feed each other. In contrast to Amazons or cockatoos, both sexes of
Hyacinth and Lear Macaws can take on the role of feeder, although mutual
feeding takes place more frequently and especially more frequently in the nest
during the breeding season. This type of behavioural change (copulation and
mutual feeding) is helpful in detecting a willingness to breed.
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