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Resumen. – Seguimiento del comportamiento de Guacamayas azules y amarillas (Ara ararauna)
reintroducidas en el humedal Nariva, Trinidad. – La Guacamaya azul y amarilla (Ara ararauna), origi-
nalmente nativa de la isla de Trinidad, fue extirpada a comienzos de la década de 1960, principalmente
debido al saqueo de nidos para el comercio de mascotas. Entre 1999 y 2004, el Zoológico y Jardín Botá-
nico de Cincinnati, el Ministerio de Ambiente de Trinidad y el Centro para el Rescate de Especies Amena-
zadas de Trinidad y Tobago (CRESTT) desplazaron aves silvestres de Guyana a Trinidad. Durante el
período de aclimatación, previo a la liberación, se monitoreó en una jaula de vuelo la capacidad de vuelo de
las primeras 14 aves como el principal criterio para la liberación. Nueve de las 14 aves liberadas (64%)
sobrevivieron y produjeron 12 pichones en tres períodos reproductivos. Tres años después, 20 aves adicio-
nales capturadas de estado silvestre fueron importadas y el criterio para su liberación fue expandido. Pobla-
dores locales entrenados realizaron cuidadosas observaciones diarias detallando el comportamiento en
cautiverio usando etogramas. En adición a la adecuación para el vuelo, notaron qué aves fueron agresivas o
formaron parejas, cuáles estuvieron juntas, y qué renglones alimenticios silvestres consumieron. Hubo un
100% de supervivencia de las primeras 12 aves listas para el vuelo liberadas de este segundo grupo. Las
parejas y grupos sociales que fueron reintroducidos permanecieron juntos y exhibieron comportamientos
que indican una estructura social saludable. Posteriormente, cinco aves adicionales fueron liberadas y se
integraron con miembros de la bandada original, y también tuvieron una supervivencia de 100%. Otros
catorce pichones adicionales se produjeron en tres períodos reproductivos. Este estudio sugiere que la libe-
ración de aves en parejas y grupos sociales compatibles podría mejorar sus probabilidades de supervivencia
en la naturaleza. 
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Abstract. – The Blue-and-yellow Macaw (Ara ararauna), once native to the island of Trinidad, was extir-
pated in the early 1960’s, primarily due to nest poaching for the pet trade. Between 1999 and 2004, the Cin-
cinnati Zoo and Botanical Garden, Trinidad’s Ministry of Environment and the Centre for the Rescue of
Endangered Species of Trinidad and Tobago (CRESTT) translocated wild-caught birds from Guyana to
Trinidad. During acclimation in a pre-release flight cage, the flight-readiness of the first 14 birds was mon-
itored as the main criterion for release. Nine of the 14 birds released (64%) survived and produced 12
chicks in three nesting seasons. Three years later 20 additional wild-caught birds were imported and the
criterion for their release was expanded. Trained villagers spent time each day carefully detailing the behav-
ior of the macaws using an ethogram. In addition to flight-readiness, they noted which birds were aggres-
sive or formed bonded pairs, which other birds stayed together and what native foods they ate. There was
100% survival of the first 12 flight-ready birds released from the second flock. Bonded pairs and social
groups that were released stayed together, and exhibited behaviors indicating healthy social structure.
When five additional birds were released, they integrated with members of the original flock, and also had
100% survival. Fourteen additional chicks were produced in three more nesting seasons. This study sug-
gests that releasing birds in pairs and socially compatible groups might enhance their chances of survival in
the wild. Accepted 28 November 2007.
Key words: Behavior, bonded pairs, social groups, survival, reintroduction, Ara ararauna, Blue-and-yellow
Macaw, Trinidad.

INTRODUCTION

Reintroduction and supplementation have
developed as important conservation tech-
niques for the management of threatened
species over the past twenty years (Olney et al.
1994, Serena 1994). Parrots are of particular
interest in the application of these techniques
because trade has built up significant captive
populations even as the wild populations
decline. Releasing captive-reared individuals
to supplement existing populations or to rein-
troduce new populations has become a key
component of many endangered species
recovery efforts (Snyder et al. 1994, Sanz &
Grajal 1998, Brightsmith et al. 2005). Since
ways to maximize and maintain post-release
survival are constantly being evaluated,
behavioral monitoring during pre-release
acclimation may be another important tool in
determining suitable release candidates, and
increasing post-release survival and breeding
success in the wild.

The Blue-and-yellow Macaw (Ara ararau-
na) is found in eastern Panama, Guyana, west-
ern Colombia, western Ecuador and most
other areas of the Amazon Basin (Juniper &

Parr 1998). Collar (1997) lists the species as
apparently extinct in Trinidad and extinct in
many areas in Ecuador, Colombia and Brazil.
Extirpation of the species in Trinidad was pri-
marily due to nest poaching of the chicks for
the pet trade. In 1999, the Cincinnati Zoo &
Botanical Garden along with the Trinidad &
Tobago’s Forestry Division Wildlife Section
agreed to initiate a reintroduction project.

Strategies used for the release of wild and
captive raised parrots include separating
bonded pairs and releasing their mates (Clubb
& Clubb 1992, Wille 1992), releasing bonded
pairs, releasing small groups of captive-bred
birds (Collazo et al. 2003, Brightsmith et al.
2005, White et al. 2005), and hand-rearing and
releasing eggs or young taken from wild nests
(Nycander et al. 1995). Survival and reproduc-
tive rates of birds from these releases had
varying degrees of success. Although several
factors contributed to the overall results of
these efforts, the trend suggests that social
groupings prior to release may play an impor-
tant role in the birds’ survival and adaptation
to their new habitat. This study reports on the
survival and reproduction of two groups of
Blue-and-yellow Macaws released on the
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island of Trinidad. It also analyzes the poten-
tial roles of opportunistic and systematic
behavioral monitoring of social interactions
during pre-release acclimation and its effect
on survival, adaptation and breeding success
of the birds released in the wild. 

METHODS

The 6234 ha Nariva Swamp (10° 23’ N 61°04’
W; Fig. 1) is a permanent brackish lagoon on
the eastern coast of Trinidad with an exten-
sive complex of freshwater swamp forests,
permanent herbaceous swamp and mangrove
forest, separated from the Atlantic Ocean by
two parallel sandbars and a large area of sea-
sonally flooded marshes (elevation 0–10 m
a.s.l.). The swamp became a protected wetland
under the Ramsar Convention in 1993, and

the 1544 ha Bush Bush Wildlife Sanctuary,
established in 1968 (Bacon & ffrench 1972),
remains a protected area under the Forest Act
of Trinidad and Tobago requiring Govern-
ment permits for visitor entry, fishing and
hunting.

The palm swamp forest has an open can-
opy of royal palms (Roystonea oleracea), with a
density of 380 trees per ha, up to 26-m tall
and over 10 cm in diameter at breast height
(dbh). Royal palms comprised 56% of individ-
uals with peak ripe fruit availability from
August to November during the rainy season
(Bonadie 1998). Moriche palms (Mauritia serti-
gera), with a density of 344 trees per ha, up to
22-m tall and =10 cm in dbh, contributed
43% of individuals with peak ripe fruit avail-
ability from September to May. Both palms
are a very important source of food and nest-

FIG. 1. Sightings of Blue-and-yellow Macaws released on the island of Trinidad. The Nariva swamp on the
eastern side of the island is where the birds were released, and this swamp represents the entire historic
range of the species on Trinidad. 
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ing sites for parrots and macaws in the Nariva
Swamp (Bonadie & Bacon 2000). Three psitt-
acine species still occupy the Nariva Swamp,
the Red-bellied Macaw (Ara manilata), the
Orange-winged Parrot (Amazona amazonica),
and the Green-rumped Parrotlets (Forpus pas-
serinus) (Bonadie & Bacon 2000).

Aerial and ground surveys conducted in
the Nariva Swamp by the first author and
Trinidad Forestry officers in 1999 and 2003
determined that there were suitable food
sources and potential nesting sites to support
a population of Blue-and-yellow Macaws. In
October 1999, 18 wild-caught Blue-and-yel-
low Macaws were legally imported from Guy-
ana to Trinidad. The birds were trapped by
licensed dealers in Guyana in August 1999.
Laparoscopic sexing was used to identify nine
males and nine females between 1 and 4 years
of age for reintroduction to Trinidad. Tran-
sponder chips inserted into the chest muscles
of each bird provided a method of permanent
identification while a small band around the
right or left leg identified males from females. 

Following guidelines established by the
Trinidad and Tobago government, the birds
were quarantined in Guyana for a period of at
least 28 days, under veterinary supervision.
They were certified free of endoparasites and
ectoparasites prior to importation into Trin-
idad and tested negative for psittacosis/orni-
thosis, avian influenza, and Newcastle's
disease. To reduce the stress of relocation, the
birds were fed a high carbohydrate diet, sup-
plemented with sunflower seeds and vitamins.
Upon entry into Trinidad, the birds were fur-
ther quarantined at the government’s Wildlife
Section for 21 days.

The macaws to be released were accli-
mated for 4 weeks from November to
December 1999 in a 5.5 m x 7.3 m x 6.4 m
pre-release flight cage in the protected Bush
Bush Wildlife Sanctuary where they were to
be released. During this period, their diet con-
sisted of commercial dog chow supplemented

with natural fruits and seeds found in the
Nariva Swamp e.g., M. sertigera, R. oleracea,
Hura crepitans (Euphorbiaceae), Sterculia cari-
baea (Sterculiaceae), Spondias mombin (Anacar-
diaceae), Rollinia exsucca (Annonaceae), Maxi-
miliana elegans (Palmae) and Manilkara bidentata
(Sapotacea). Trained villagers from a nearby
community fed and observed the birds for
flight capability during the pre-release phase.
There was minimal human contact outside of
feeding the birds. Three days prior to release,
some pair bonding was observed by Cincin-
nati Zoo personnel but no systematic behav-
ioral data were collected on the birds during
the acclimation period.

Government veterinarians performed
health assessments on the macaws for overall
fitness and birds were selected for release
based on the re-growth of their primary
feathers and their flight capability. The num-
ber of birds released reported by Oehler et al.
2001 differs slightly from the account
reported here but both refer to the same rein-
troduction. BLP was present and recorded
the data on the birds that were released in
December 1999 and January 2000. The
macaws were released as follows: four males
on 15 December 1999, three males and five
females on 13 January 2000, and one male
and one female on 15 March 2000. One of
five males selected for release on 15 Decem-
ber 1999 did not leave the release site and was
returned to the flight cage on the same day.
This bird was later released in March 2000.
Four of the18 birds did not re-grow their pri-
mary feathers and were never released. Sup-
plemental food was made available to the
released birds for one week following their
release. Trained villagers monitored the sur-
vival, flight patterns, feeding and nesting
behavior of the released birds 3 to 4 days per
week, from January to June each year from
2001 to 2003. 

In September 2003, a second group of 20
wild-caught macaws (12 females and 8 males)
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sexed via laparoscopy was imported from
Guyana. The group consisted of four mature
females (> 3 years old), four adolescent
females (2 years old), four immature females
(1 year old), two mature males, one adolescent
male and five immature males. Following the
same guidelines established by the Trinidad
Government in 1999, the birds were quaran-
tined and tested prior to their importation to
Trinidad. Upon entry into Trinidad in Sep-
tember 2003, the birds were transferred
directly to the release site in Bush Bush Wild-
life Sanctuary and acclimated for 3 months in
a large 18.3 m x 8.5 m x 6.1 m pre-release
flight cage. Cage dimensions were increased
from the original flight cage to provide the
birds more space to strengthen their flight
muscles and to develop social interactions.
The birds were fed diets of natural fruits and
seeds from the surrounding area, as well as
sunflower seeds and seasonal local beans and
fruit. A protein enriched plumage enhancer,
Nekton Bio (Nekton Products, Germany),
was added to their diet to facilitate re-growth
of the cut primary feathers.

Prior to the release of this second group,
the social behavior of the birds was docu-
mented in contrast to the first group of birds
released in 1999-2000. The birds were
observed for one hour each morning and
afternoon, weather permitting. Specified
behaviors were recorded based on instanta-
neous scans of the whole group of birds every
5 min during each 1-h observation period.
Behaviors recorded included self-preening,
allo-preening, aggressive pecking at another
bird, sitting on a perch alone, sitting on a
perch as a pair, sitting on a perch as a group,
flying from one end of the cage to the other,
flying to another perch, biting the perch, eat-
ing sunflower seeds, eating native foods,
drinking and vocalizing.

In December 2003, three bonded pairs
and a group of three birds including two
females and a male were chosen for release. In

addition, three individual females that showed
no particular affinity to each other but inte-
grated well with the group were selected for
release. All showed strong flight capability and
had re-grown their primary feathers. Of the
remaining eight birds, three had re-grown
their primary feathers but these birds dis-
played aggressive tendencies towards some of
the birds chosen for release and they were not
released with the group of twelve. Supple-
mental food was provided for 3 days follow-
ing the release. The birds were released in
December when both Roystonea and Mauritia
palm fruit were available. 

Following the December 2003 release,
data on the eight birds remaining in captivity
were not collected daily. The birds were
observed weekly for additional pair bonding,
socialization and flight readiness. In June
2004, two male and three female macaws were
released. There was no pair bonding or seri-
ous aggression among these five birds. Of the
three birds not released, one male died due to
an infected wing follicle and the remaining
pair of birds had poor re-growth of their pri-
mary feathers. 

RESULTS

There was 50% survival of the four male
macaws released in December 1999. For 2
days after the release, the 4 males were
observed at the flight cage eating the supple-
mental food. Up to one week later, vocaliza-
tions of the released birds were heard in the
area of the flight cage but they did not return
to the cage or the supplemental food. Five
days later, two males were observed actively
foraging in an area 13 to 14 km from the
release site. Less than 3 weeks later, two males
were spotted in the southwestern region of
the Nariva Swamp, about 9 km from the
release site. The other two males were not
seen or heard anymore. 

There was 100% survival of the eight
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birds released in January 2000 for at least 4
weeks post-release. Among them were two
bonded pairs, one female that was bonded to
a non-flighted male and three unpaired birds.
Following the release, two pairs of macaws
were observed above the forest canopy, flying
distances of approximately 10 km within 24 h
of the release. For 4 days following the release
a female and a male returned to the enclosure
for supplemental feeding, and to perch in
close proximity to individual birds remaining
in the flight cage. 

Two weeks after the release, one female
macaw found perched outside a private aviary
on the southeastern corner of the island,
some 26 km away, was captured, kept isolated
and released on the day after her return. For
one month after the release, sightings of pairs
of macaws were reported as far as 27 km
north and 24 km northwest of the release site.
Frequently, two unpaired macaws were
observed feeding on Mauritia palm fruit in an
area approximately 16 km north of the release
site.

In February 2000, villagers in the areas
bordering the Swamp were still seeing 10 of
the 12 released birds. The deteriorated body
of a male macaw identified by its leg band to
be one that was released in December 1999
was found on 2 May 2000 by a farmer in a vil-
lage, 14 km from the release site. Nine out of
14 birds (64%) released between December
1999 and March 2000 continued to be sighted
between May 2000 and December 2003. Four
birds remained of unknown status. 

During the first year, the nine surviving
birds explored areas well beyond the bound-
aries of the Nariva Swamp. Three pairs estab-
lished a range that encompassed the swamp
and areas 27 km north, 24 km northwest, and
20 km west of Nariva. Three macaws flew
south near the private aviary and established a
range between the southeastern and south-
central coasts of the island between 26 and 40
km from the release area. From January to

June of 2001, the three pairs of macaws were
routinely seen in a flight pattern that termi-
nated in an area dominated by thick Mauritia
palms, 4 to 5 km from the release site. The
three macaws that occupied the southeastern
and south-central range in 2000 and 2001
integrated with the three pairs of macaws
within the Nariva Swamp in February 2002. 

There was 100% survival of the eight
female and four male macaws released in
December 2003. For 2 to 3days after the
release, all 12 birds returned in pairs or
groups to the flight cage. Several perched on
top of the cage, eating supplemental food and
interacting with the eight remaining birds in
the flight cage. When supplemental feeding
was ceased after 3 days they dispersed, flying
distances up to15 km, but returning in pairs
or groups to areas around the pre-release
cage. 

Village monitors from communities
around the Nariva Swamp noticed an increase
of two or more birds normally observed in
their particular range following the December
2003 release. This suggests that the newly
released birds were integrating with the estab-
lished flock. Birds from the first translocation
returned with the newly released birds to the
release site. A banded female with a juvenile
bird (identified by its short tail) was observed
perched on a tree close to the pre-release cage
about 3 weeks after the December 2003
release. This bird appeared to be the offspring
of parents from the first reintroduction.
Between January and June 2004, some of the
released birds continued to visit and perch on
trees above and around the pre-release cage
which still housed the eight remaining birds.
There were approximately 26 birds in the wild
prior to the December 2003 release. With the
survival of all 12 birds released in December
2003, the total population increased to 38
birds (Table 1). 

The five macaws released in June 2004
also had 100% survival. The three female and
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two male macaws did not return to the empty
pre-release cage on the days following their
release. Those birds integrated with the
macaws already established in the area. The
population in the wild increased to 43 birds.
None of the birds from the groups released in
December 2003 and June 2004 explored
beyond the boundaries of the Nariva Swamp
as did the original flocks. In 2006, monitors
within the swamp recorded the flight patterns
of eight pairs in areas between 8 km and 15
km from the release site. Two pairs were fre-
quently seen within 4 km of the release site.
Overall, 84% of the birds released between
1999 and 2004 have survived. 

In Trinidad, the Blue-and-yellow Macaws
nest during April and May (Forshaw 1989).
No nesting was observed following the
releases between December 1999 and March
2000. During the 2001 nesting season, three
pairs produced five chicks. Nest sites were not
located and monitored but, in September
2001, six adults and five young were observed
feeding together on fruiting Cordia alliodora.
Four pairs produced three chicks in 2002 and
four in 2003. Three eggs were lost in April
2002 when a nest tree was deliberately cut
down by poachers in search of chicks. Nesting
success continued with five chicks produced

by seven pairs in 2004, and three chicks in
2005. Two eggs were lost presumably to nest
predation in 2005 when shells were found at
the base of a nest site tree. Eight pairs fledged
six chicks in 2006, bringing the total popula-
tion to 52 birds, consisting of 26 adults and 26
chicks (Table 1).

DISCUSSION

This study shows that Blue-and-yellow
Macaws translocated into their historic range
can survive and reproduce successfully in the
wild. Several factors may have contributed to
this success: 1) The use of wild caught birds
for translocation (Snyder et al. 1994, Wiley et
al. 1992); 2) Releasing birds within their his-
torical range (Sanz & Grajal 1998); 3) The
existing habitat had sufficient food and nest-
ing sites for the birds (IUCN/SSC 1995); 4)
Competition for food and nesting sites was
apparently low (Griffith et al. 1989); and 5)
The threat of predation was minimal (Butler
1992). 

A key factor in gaining high survival of
birds reintroduced to the wild is the estab-
lishment of a pioneer group. When the
first group of translocated Blue-and-yellow
Macaws was released within the Nariva

TABLE 1. Survival and reproduction of wild caught Blue-and-yellow Macaws released in the Nariva
Swamp, Trinidad.

Year Number of 
birds released

Percent 
surviving

Number 
surviving 

male/female

Number of 
pairs 

established

Number of 
young 

produced

Number of 
eggs lost

Total 
population

1999
2000
2001
2002
2003
2004
2005
2006
Total

4
10
0
0
12
5
0
0
31

50
70

100
100

84

2/0
5/4 
5/4 
5/4
9/12 
11/15
11/15
11/15
11/15

0
2
3
4
4
7
7
8
8

0
0
5
3
4
5
3
6
26

3

2

5

2
9
14
17
33
43
46
52
52
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Swamp, the birds explored up to 40 km
beyond their historic range during the first
year. The single sexed group of four macaws
experienced 50% mortality within one week
after release. A mixed group of eight macaws
released a month later survived for at least 4
weeks after their release and two months later
another pair was released. Nine of the 14
birds (64%) released over the 4 month period
are still alive. Birds released from a second
translocation 2 years later did not explore
beyond the boundaries established by the pio-
neer group but instead integrated with the
wild group. All the released birds from the
second translocation are still alive. Birds
released after the pioneer group was estab-
lished had a higher overall rate of survival
than birds from the first release. 

Social factors apparently play an impor-
tant role in post-release survival. During the
acclimation period, birds form bonded pairs
or social groups which influence their behav-
ior when released. One of five males selected
for release from the first translocation did not
leave the area and was returned to the flight
cage. After the second release of two bonded
pairs and four individual birds, one male and a
female visited the cage for 4 days to be in
proximity of birds within the cage. After the
second translocation of Blue and Yellow
Macaws, three bonded pairs and six individual
birds all returned to the fight cage to interact
with birds within the enclosure. In contrast,
when five additional birds were released in
2004, they did not return to the empty flight
cage. Similar results were found for Scarlet
Macaws (Ara macao) released in Costa Rica.
Many of the first released parrots flew away
from the release site and never returned.
After the core flock was established, released
birds that flew off returned and were accom-
panied by established birds (Brightsmith et al.
2005). With Hispanolan Parrots (Ara tricolor),
the presence of formerly released birds
encouraged birds from recent releases to inte-

grate into the flock (Callazo et al. 2003).
One way of maintaining social interac-

tions among released birds is providing sup-
plemental feeding. This was a key factor in the
success of some reintroductions (Casimir et al.
2001, Brightsmith 2005). In this study, sup-
plemental feeding was provided on a limited
basis. Observations suggest that birds
returned to the cage, not solely for supple-
mental food, but also if they had previous
social contact with the individuals within the
cage. In the first releases, birds returned to
the flight cage for food up to 4 days after
release. When supplemental food was discon-
tinued, they did not return to the cage. Dur-
ing the acclimation of birds from the second
translocation, none of the birds already estab-
lished in the wild visited the pre-release cage.
In contrast, the first group of released
macaws from the second translocation con-
tinued to return to the flight cage where birds
were housed even after supplemental feeding
was ceased. They were sometimes accompa-
nied by birds from the established flock. After
the release of the second group, the birds did
not return as there were no macaws in the
cage or supplemental food provided. 

Blue-and-yellow Macaws have reproduced
at a high rate in the Nariva Swamp. The birds
nested in hollow Roystonea and Mauritia palms,
as well as in hard wood trees (Plair unpubl.).
There was little or no competition for nest
sites with the Red-bellied Macaws that also
occupy the swamp since nest site criteria dif-
fered for each species. In contrast, reproduc-
tive success has been minimal for captive
raised Scarlet Macaws in Costa Rica but, at
Tambopata, Peru, hand-raised macaws repro-
duced successfully with wild mates
(Brightsmith et al. 2005). Using wild caught
birds for translocation and lack of competi-
tion for nest sites may have aided in the high
reproductive rate achieved in Trinidad. 

Raptor predation has plagued reintroduc-
tions of smaller Psittacines like Puerto Rican
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(Amazona vittata) and Thick-billed Parrots
(Rhynchopsitta pachyrhyncha) (Snyder et al. 1994,
USFWS 2002, White et al. 2005). Large
macaws may avoid high rates of raptor preda-
tion due to the fact that there are relatively
few avian predators large enough to capture
adult macaws and these occur at naturally low
densities (Willis & Eisenmann 1979, Terborgh
et al. 1990, Thiolly 1994, Brightsmith et al.
2005). In Trinidad, there are no serious
threats from raptor predation and loss of eggs
and chicks may be mainly due to poaching by
humans. Using trained villagers from commu-
nities bordering the Nariva Swamp to monitor
and protect the birds and promoting
increased public awareness through conserva-
tion education has mitigated the effect of nest
site poaching of macaws (Butler 1992). 

Although early releases of captive-raised
parrots had little success in the wild (Snyder et
al. 1987, Snyder et al. 1994, Meyers & Arendt
1996), recent reintroduction efforts of wild
and captive-raised parrots were more success-
ful (Sanz & Grajal 1998, Collazo et al. 2003).
In this study we have found that, in addition
to the many other factors that play a role in
the success of parrot translocation, systematic
monitoring of social interactions during the
pre-release acclimation may prove helpful in
determining which birds can be released
together. Releasing birds in pairs or groups
may help them survive, adapt to their new
habitat, and reproduce more successfully in
the wild.
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