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ABSTRACT
The status and conservation of the scarlet macaw (Ara macao) in the 
Osa Conservation Area (ACOSA) was studied from October to December 
2005. The study consisted of a 22 question interview carried out with 
105 local residents, and a workshop at which 18 locals attended. Notable 
results included: a) the scarlet macaw population is found throughout 
the entire Osa Peninsula and on the mainland with a northern limit a 
Playa Piñuelas; b) estimates of the population size varied between 
800—1200 individuals and it was generally believed that the numbers 
are increasing; c) the ACOSA scarlet macaws do not roost communally; 
d) At least 59 plant species (seed and fruit) are fed on by the ACOSA 
scarlet macaws and exotic species: beach almond (Terminalia catappa), 
teak (Tectona grandis) and melina (Gmelina arborea) are important; e) 
the scarlet macaws nests between December and May in cavities of at 
least 28 tree species, with ceiba (Ceiba pentandra) and garlic (Caryocar 
costarricense) the species most utilised;  f ) approximately 25–50 chicks 
are poached each year, with one person responsible for poaching 
25 chicks; g) three scarlet macaw release programs are based in the 
area of Golfito and Pavones and h) the strategic plan covers research, 
monitoring, outreach, marketing and conservation projects for the 
species. This includes studies of population dynamics, habitat, nesting 
ecology, genetics, chick poaching and conservation programs.  
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RESUMEN
Se estudió el estado y conservación de la lapa roja (Ara macao) en el 
Área de Conservación de Osa (ACOSA) entre octubre y diciembre del 
2005. El proyecto se llevó a cabo realizando una entrevista estructurada, 
con 22 preguntas, a 105 adultos locales y desarrollando un taller con 
18 participantes de la región, que resultó en un plan estratégico. Entre 
los resultados mas sobresalientes, se encontró que: a) la población de 
lapa roja se extiende en toda la Península de Osa y hacia el norte hasta 
Playa Piñuelas; b) no fue posible estimar el número de individuos en la 
población, pero puede existir entre 800-1200 individuos y los habitantes 
locales consideran que esta aumentando; c) las lapas no se concentran 
en sitios para pernoctar; d) se alimentan de al menos 59 especies de 
plantas (semilla y fruta) de las cuales tres especies exóticas se consideran 
importantes: el almendro de playa (Terminalia catappa), la teca (Tectona 
grandis) y la melina (Gmelina arborea); e) anidan entre diciembre y 
mayo en huecos de árboles de unas 28 especies, siendo la ceiba (Ceiba 
pentandra) y el ajo (Caryocar costarricense) las más utilizadas; f ) existe 
extracción de pichones (aprox. 25-50 por año) por parte de laperos, 
siendo una persona la principal responsable de dicha extracción ya que 
colecta al menos 25 pichones anualmente; g) existen tres programas de 
liberación de lapas rojas, los cuales se encuentran ubicados en el área de 
Golfito y Pavones y h) el plan estratégico formulado contempla proyectos 
de investigación, monitoreo, conservación, extensión y mercadeo de la 
especie; lo anterior incluye estudios sobre dinámica poblacional, hábitat, 
ecología de reproducción, genética, extracción de pichones y programas 
de conservación.
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Status of Scarlet Macaws in Costa Rica  

The scarlet macaw has been listed on appendix 1 of 
CITES since 1985 (Abramson & Thomsen 1995). Originally 
the scarlet macaw (Ara macao) was found on both the Ca-
ribbean and Pacific sides of Costa Rica, from sea level to 
approximately 1500masl. Today only two viable popula-
tions exist in the country, both on the Pacific coast (Stiles 
& Skutch 1989). The larger population, with 800-1200 indi-
viduals, is located in the Osa Conservation Area (ACOSA) in 
the southeast of the country, while the second population 
with 450 individuals is found in the Central Pacific Con-
servation Area (ACOPAC). Small groups of 10-25 macaws 
are also found in other parts of Costa Rica, including Palo 
Verde (Tempisque Conservation Area), Barro de Colorado 
(Tortuguero Conservation Area) and Estrella Valley (La 
Amistad-Caribbean Conservation Area). In addition scar-
let macaws have been released in Curú Wildlife Refuge 
(Paquera), Golfito and Punta Banco in ACOSA (Brightsmith 
et al. 2005), and Coopesilencio in the Central Pacific. 

Study and Conservation of Scarlet Macaws in 
Costa Rica

Wild populations

The ACOPAC scarlet macaws have been studied and 
monitored since 1990. Together with the research in 
Manu/ Tambopata (Peru), this is currently one of the lon-
gest macaw studies worldwide (Nycander et al. 1995, 
Vaughan 2002). Scarlet macaw research in ACOPAC has 
included the following studies: demography (Vaughan 
2002, Vaughan et al. 2005a); diet (Vaughan et al. 2006, Ne-
meth & Vaughan, 2004); nesting (Vaughan et al. 2003b); 
range (Marineros 1993, Marineros & Vaughan 1995) and 
fledgling movement and behaviour (Myers & Vaughan 
2003). Additionally work has involved local communities 
(Vaughan 2002) including scarlet macaw tourism (Marine-
ros 1993) and environmental education (Vaughan et al. 
2003a). 

Without a doubt, one of the most important studies 
has been monitoring the population numbers, possible 
because this population follows a daily migration. The 
scarlet macaws roost in Guacalillo Mangrove Reserve and 
each morning flies in four fly-routes to the south and east 
towards Carara National Park and the surrounding areas. 
Therefore most of the scarlet macaws in the population 
can be counted during July and August when the maxi-
mum number of scarlet macaws follow this migration 
(Vaughan et al. 2005a). 

Counts data showed that in 1995 the population was 
declining (Vaughan et al. 2005a) and the principal cause 

was found to be poaching of nestlings for the pet trade. 
This information prompted intensive conservation efforts, 
including protection of active nests, installation of artifi-
cial nest boxes, environmental education with local com-
munities and the formation of a local NGO to coordinate 
conservation of scarlet macaws and other parrots in the 
area (Vaughan  2002). The intensive efforts in 1996 and 
1997 resulted in a population increase, demonstrated by 
results from the continuing population counts (Vaughan 
et al. 2005a).    

Reintroduced Populations 

Data concerning survival of the reintroduced scarlet 
macaws in Curú y Golfito were summarised in Brightsmith 
et al. (2005) and a recent study by Forbes (2005). A study 
of the genetics of captive scarlet macaws in Costa Rica was 
carried out by Nader et al. (1999)  

Study of Scarlet Macaws in ACOSA 

Although the ACOSA scarlet macaw population is be-
lieved to be the largest nationally, this population has 
been little studied. Research conducted in this area in-
cluded studies of abundance and group size in the north-
eastern part of the Osa Peninsula (De la Ossa et al. 1998) 
and density estimates of 1.94 individuals/ km2 (De la Ossa, 
L. & P. Riba. Sf. Biología reproductiva y monitoreo pobla-
cional de la lapa roja (Ara macao) en el Parque Nacional 
Corcovado y sus zonas de amortiguamiento. 9 p. Informe 
no publicado)    

However long-term studies of this population have not 
been carried out, therefore current status and ecology is 
unknown.    

For this reason a preliminary study was carried out 
based on interviews conducted with local residents to 
research the ecology of and threats to the ACOSA scarlet 
macaws. The results of this study are presented below.  

 METHODOLOGY

Study Site

ACOSA is located in the South East corner of Costa Rica 
and consists of an area of 4104 km2. The Osa peninsula in-
cludes 10 national wildland areas (Vaughan &  Rodriguez 
1997) in an area composed of primary forest and a com-
plex system of fresh and salt water resources. After long 
periods of isolation, the peninsula joined with the Me-
soamerican isthmus several million years ago. Its unique 
forests and hydrological systems are distinct from the rest 
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FIG. 1. Profession of interviewees (n=105) in the Osa 
Conservation Area.

of the dry Pacific coast, which has produced high levels of 
biodiversity including many endemic species. 

 The Osa Peninsula includes Corcovado National Park, 
which forms part of the Mesoamerican Pacific coast’s last 
remaining tract of lowland humid forest. The peninsula 
has more than 5,000 vascular plan species, many unique 
to science, including the new genus Ruptiliocarpon (Lepi-
dobotryaceae). The rainforest is composed of more than 
700 tree species, the highest level of diversity in Central 
America. Preliminary inventories have found the follow-
ing number of species: 140 mammal, 367 bird, 117 reptile 
and amphibian, 40 freshwater fish and at least 6000 insect. 
Yearly rainfall is between 3-4m on the coast and 5-6m at 
the highest points (600m) (Vaughan & Rodriguez 1997). 
Outside Corcovado National Park, land is mainly dedi-
cated to African oil palm, gmelina and teak plantations, 
cattle pastures and rice paddies. The principal threats to 
ACOSA’s nature include hunting, gold mining and small 
scale timber harvesting (Vaughan & Rodriguez 1997).      

Interviews

From October 15 to November 17 (2005), structured, 
open interviews (Margoluis & Salfasky 1998) were carried 
out with residents of ACOSA (Appendix 1). Interviewees 
were selected due to their vast knowledge of wildlife and/
or because they were long-time residents of the area. In-
terview areas were selected in two ways. The principal 
towns in the Osa Peninsula were visited between October 
15-20 and the information received from initial interviews 
allowed us to focus on the following themes: a) range lim-
its of the population; b) high incidence of macaws; c) eco-
logical data (diet, reproduction, and nesting) and d) high 
incidence of chick poaching.

To identify the population’s range limits, residents near 
the suspected limits were asked about scarlet macaw pres-
ence until areas were found where they were not present.  
Long-time residents were asked dates when scarlet ma-
caws left and/or returned to the area. To understand the 
most important areas for the population, interviewees 
were asked the greatest number of macaws seen in one 
day in their area or other areas they had knowledge about.       

Strategic Plan 

In association with MINAE and Friends of Osa, a work-
shop to strategically analyze the threats to the ACOSA 
scarlet macaw population was held on 16th November 
(2005) using Measures of Success: Designing, Managing 
and Monitoring Conservation and Development projects 
(Margoluis & Salfasky 1998). This allowed threats to the 

population to be aired and those factors and objectives to 
be identified, along with activities to solve the identified 
threats. The results were written up to create a manage-
ment and monitoring plan.   

RESULTS

Professional and Economic Profile of Interviewees

Interviews were carried out with 105 residents repre-
senting more than 30 areas within ACOSA (Table 1). Be-
cause of its inaccessibility, park guards in Puerto Jimenez 
and Carate provided information for Corcovado National 
Park. Most interviewees (89%) had lived in the area for 
more than 10 years. The most common professions were 
tourism (42%), agriculture (25%) and general commerce 
(15%)  (Fig. 1) .  Also, 67% had a primary or lower level of 
education, 18% had received education to secondary lev-
el and 15% had reached university level.   
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Range limits 

The range limits of the ACOSA scarlet macaw popula-
tion were found to be located outside the Osa Peninsu-
la with the northern limit in Playa Piñuelas (Fig. 2). The 
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residents there indicated that macaws were rarely seen, 
while residents farther north said scarlet macaws were 
never seen in these parts. The southern mainland limit in 
ACOSA was Chacarita where residents had seen scarlet 
macaws passing only 1-2 times in recent years. In La Gam-
ba, Piedras Blancas and Golfito to the south, interviewees 
agreed that scarlet macaws are not found in these areas, 
apart from reintroduced scarlet macaws  (Fig. 2). 

According to Golfito residents, scarlet macaws disap-
peared from the region between 20 and 55 years ago. 
However, in La Gamba one person claimed that scarlet 
macaws were present in the town 30 years ago, while 
others stated they had never been there.  Scarlet macaws 
disappeared from the town of Sierpe in the 1960s, but 
residents began to see scarlet macaws in the town about 
5-10 years ago. In Palmar Sur, residents claimed that ma-
caws left the area 50 years ago and began returning about 
4-10 years ago. Scarlet  macaws disappeared from Palmar 
Norte 20 years ago and returned in the last 5-10 years. 
However several interviewees in Palmar Norte stated that 
although scarlet macaws were rare in the area until recent 
years, they never left the area entirely. Residents of Ciudad 
Cortes maintained that scarlet macaws had always been 
present in the area (Table 2).

Status of the population 

Of 105 interviews, 89 (85%) believed that scarlet ma-
caws are now more abundant than 5 years ago, 12 inter-
viewees (11%) considered the population had remained 
stable and 4 (4%) thought there are now fewer scarlet 
macaws. Fifty three (53) of the interviewees (50%) did not 
know why the population had increased. However the 
others said that the population increased (n=52) for the 
following reasons: 28 (54%) stated that it was due to pro-
tection, 11 (21%) because of an increase in awareness in 
the region, 4 (8%) due to tourism, 4 (8%) because of an 
increase in exotic trees and 5 (10%) for other reasons.     

Concentrations of scarlet macaws in ACOSA 

Values for the maximum number of scarlet macaws 
seen in one day were averaged for each interview site (Fig. 
2). Two reports were discounted as they were deviated too 
much from the average (200 scarlet macaws in Pejeperro 
and 100 scarlet macaws in the Guaymi reserve). Rio Oro 
was the site with the highest number of macaws (74 ma-
caws, n=8 interviewees, Table 1). Other areas of high scar-
let macaw incidence included: Piro (67 n= 4), Playa Blanca 
(63 n=5), Rancho Quemado (63 n=4) and Carate (62 n=10)
(Fig. 2). However the scarlet macaw was found throughout 
the Osa Peninsula. 

Place Max. # of 
macaws seen  

Number of 
interviews

Taboga 4 1

Santa Cecilia 4 1

Los Mogos 5 3

Cerro de Oro 5 3

Ciudad Cortez 6 2

Bahía Chal 7 3

Guadalupe 11 4

Coronado 12 1

Rincón 12 2

Gallardo 13 2

Miramar 15 1

La Palma 16 3

Sierpe 17 4

Sándalo 18 2

Drake 19 3

Palmar Norte 21 2

El Tigre 21 4

Palmar Sur 23 2

Rio Nuevo 25 1

Amapola 27 2

Palo Seco 30 4

Puerto Jimenez 30 4

Progreso de Drake 33 2

Cañaza 35 2

La Leona 35 1

Corcovado National Park 40 1

Matapalo 45 8

Boca Coronado 46 1

Carate 62 10

Rancho Quemado 63 4

Playa Blanca 63 5

Piro 67 4

Rio Oro 74 8

Guaymi Reserve 100 1

Pejeperro 200 1

TABLE 1
Interview sites and number of interviewees in each area
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FIG. 2. Estimated range (grey shading) and macaw frequency (average number of individuals seen in one day in 
each area) in ACOSA.

Town Years macaws disappeared Years macaws returned

Los Mogos - 2-6

Sierpe 35-45 5-10

Palmar Norte 20/ macaws never disappeared 5-10

Palmar Sur 50/ macaws never disappeared 4-10

C Cortez Macaws never disappeared

Coronado 40 5

La Gamba 30/ macaws never in area N

Golfito 20-55 N

TABLE 2
Dates of the scarlet macaw population’s local extinction and re-colonisation

of areas outside the Osa Peninsula
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Roosting and Potential Counting Sites   

A roosting site comparable to that of the ACOPAC 
population was not discovered during the study. Accord-
ing to many interviewees, scarlet macaws sleep in forest 
in the centre of the peninsula. Of the roosting sites sug-
gested by more than one person, the following sites were 

mentioned: A ceiba tree in La Palma (n=4); behind the 
coastal ridge in Carate (n=4); a ceiba tree in Palmar Norte 
(n=2) and a ridge beside the Palmar Norte – Boca Coro-
nado highway (n=2)(Fig. 3).      

Many suggestions for counting sites were received. Carate 
was the site most often mentioned (n=19), with the Look Out 
Inn hotel was mentioned on three occasions. Also suggested 

FIG. 3. Potential scarlet macaw counting sites and morning flight directions in ACOSA.
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in the close to this area were Piro (n=4), Rio Oro (n=4), La-
guna Pejeperro (n=5) and Playa Madrigal (n=4). Other ar-
eas mentioned included: Matapalo (n=11); Puerto Jimenez 
(n=9); Playa Blanca (n=5) and Boca Coronado (n=4) (Fig. 3). 

Scarlet Macaw Diet in ACOSA

Fifty nine plant species fed on by scarlet macaws were 
mentioned by interviewees (Table 3). Of these species, 
only 17 are utilised as food by the ACOPAC macaw popu-
lation (Vaughan et al, 2006). Interviewees indicated the 
months in which they had seen scarlet macaws eating 
each species, however the answers varied greatly from 
published data for this area (Quesada et al. 1997). The 
most commonly mentioned exotic species were: beach 
almond (Terminalia catappa, 92%), teak (Tectona grandis, 
41%) and melina (Gmelina arborea, 16%). The seed was the 
plant part mentioned eaten by scarlet macaws for all spe-
cies, with the exception of the flower of Balsa (Ochroma 
pyramidale) and the fruit of Palma Real (Scheelea rostrata). 

Scarlet Macaw Nesting

According to the interview results (n=69) the scar-
let macaw breeding season in ACOSA begins in De-
cember and ends in May (Fig. 4), this period is similar to 
the ACOPAC nesting season (Vaughan et al. 2003b). As 
the macaws weren’t nesting during the study months 

(October-November), nests were not visited. However 38 
interviewees stated they were willing to show macaw re-
searchers a total of 120 known nests, although the true 
number of nests is probably much lower because of repeti-
tion between interviewees. A total of 28 host tree species 
were mentioned. The most commonly mentioned were 
Ceiba (Ceiba pentandra, mentioned by 36% of interview-
ees), Ajo (Caryocar costarricense, 34%), Gallinazo (Schizolobi-
um parahybum, 14%), Espavel (Anacardium excelsum, 10%) 
and Zapatero (Hyeronima alchorneoides, 10%). 

Poaching of Nestlings  

Approximately half of the interviewees (48%) believe 
that macaws are still poached and the others stated the 
activity does not currently exist (52%). Additionally 43% of 
the interviewees mentioned that there is now less poach-
ing activity than before and nobody said the activity had 
increased. It was estimated that chick poaching became 
less common in the last 1 to 20 years (χ = 8 years). Only 
14 (13%) interviewees estimated the number of chicks 
poached each year. The estimations varied from 3 to 50 
chicks removed from their nests each year (χ = 19), howev-
er park guards believed that at least 25 chicks are poached 
each year by one person. 

Scarlet macaw chicks are bought by tourists, resident 
foreigners, Costa Ricans from out of ACOSA and Panama-
nians. However it appears that nestlings are both sold to 

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Month

In
te

rv
ie

w
ee

s 
w

ho
 m

en
tio

ne
d

ea
ch

 m
on

th
 (%

)

50

40

30

20

10

0

60

70

80

FIG. 4. Answers (n=69) regarding scarlet macaw nesting months in ACOSA.
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Scientific name J F M A M J J A S O N D Food species for 
ACOPAC macaws

Terminalia catappa  x x x x                 x

Ocotea spp. x

Balizia Elegans/ Cojoba arborea   x    

Andira inermis x x x x x x x x x x x x

Terminalia amazonia x x x  

Ochroma pyramidale   x           x

Ceiba pentandra x x   x

Chrysophyllum cainito

Cedrela odorata     x x

Carapa guianensis x

Vantanea barbourii       x       x

Calophyllum brasiliense     x x

Muntingia calabura x x x x x x

Ficus insipida x   x x x

Croton schiedeanus        

Buchenavia costaricensis x x

Anacardium excelsum     x x x

Virola spp             x

psidium guajava          

Luehea seemannii x

Goethalsia melantha x x x

Inga spp.         x

Inga spp.

Schizolobium parahybum x x x x

Ficus spp. x

Castilla tunu x

Dilodendron costaricense   x x

Hura crepitans     x x

Spondias mombin/ S. radlkoferi   x x x          

Cojoba arborea   x          

Citrus spp.  

Gmelina arborea              x

Bravaisia integerrima

Citrus reticulata

Anacardium occidentalis               x

Mangifera indica        

Ficus spp.

Hippomane mancinella x

Maclura tinctoria

TABLE 3
Plant species utilised as food by scarlet macaws in ACOSA
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intermediaries and directly to buyers. The selling price of 
each chick varied between ¢10,000 (US$20) and ¢750,000 
(US$1,500), with an average of ¢120,000 (US$240). The ar-
eas of highest poaching activity were Rio Oro (n=10), Rio 
Nuevo (7), Puerto Jimenez (7) and Cañaza (6) (Fig. 5).   

Scarlet Macaw Reintroduction Programs   

Three scarlet macaw release programs, coordinated by 
three organisations are located in the areas of Golfito and 
Pavones: Osa Wildlife Sanctuary (R1); Zoo Ave (R2) and 
Amigos de las Aves (R3) (Fig. 2, Table 4).  

Santuario Silvestre de Osa, R1 – is located at Caña Blan-
ca, on the coast close to Piedras Blancas. This sanctuary 
receives macaws confiscated from poachers in the area, 
which are released in the area surrounding the sanctuary. 

The first release was in 1997 with one bird. Regular re-
leases began in 2001 and to date 9 macaws have been 
released and all are alive.   

Zoo Ave, R2 – is located in Alajuela with a breeding and 
rescue centre and the release site is located in Playa San 
Josecito in Golfito. Confiscated macaws are received from 
all parts of the country. Normally only the offspring of the 
confiscated macaws are released, however five confiscat-
ed macaws (ages unknown) have been released in Golfito. 
The first macaws were released in 1999 and 63% of the re-
leased macaws were observed alive in 2002 (Brightsmith 
et al. 2005)

Amigos de las Aves, R3 – is also based in Alajuela with a 
breeding and rescue centre. The confiscated macaws here 
are received from all parts of the country but never re-
leased. Offspring are released in flocks at ages of between 

Scientific name J F M A M J J A S O N D Food species for 
ACOPAC macaws

Byrsonima crispa     x x x      

Citrus aurantium    

Cordia collococca x   x x x

Peltogyne purpurea x x x  

Brosimum alicastrum                 x

Brosimum guianense/ B. lactescens x     x x x x x

Maranthes panamensis x x x x x       x

Elaeis guineensis

Acrocomia aculeata

Socratea exorrhiza x x

Astrocaryum standleyanum x x x x x x x x x x x x

Pterygota excelsa         x x

Attalea butyracea                          x

Caryodaphnosis burgeri x x   x

Tectona grandis               x

Brosimium utile    

Hyeronima alchorneoides x x x x x x x x

Pouteria spp.   x

Dussia macroprophyllatu x x x x

Couratari scottmori x x x

Grey shading marks the months macaws feed of each species according to interviewees, x indicates fruiting periods according to 
Quesada et al. 1997

TABLE 3 (Continued...)
Plant species utilised as food by scarlet macaws in ACOSA
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Mentioned once

Mentioned 2-3 times

Mentioned 4-5 times

Mentioned 6+ times

FIG. 5. Areas of ACOSA identified to have a high level of scarlet macaw poaching activity.

Release program Code in Fig. 2 # macaws 
released

# macaws 
surviving

Date of first 
release Origin of macaws

Amigos de las Aves R3 34 34 Sep 2002 Costa Rica, unknown

Zoo Ave R2 34 24* 1999 Costa Rica, unknown

Caña Blanca R1 9 9 1997 (1)
2001 

Puerto Jimenez (2), Rio 
Tigre (2), Carate (1)
Rancho Quemado (2)
Cañaza (1) Sándalo (1)

* As of December 2002. Information from Brightsmith et al. 2005

TABLE 4
Details of scarlet macaw release programs in ACOSA
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2 and 4 years in Punta Banco. The first macaws were re-
leased in 2002; to date a total of 34 macaws have been 
released, all of which have survived. With each release the 
range of the flock has grown to reach a current range of 84 
km2 (Forbes 2005).  

Strategic Plan 

The workshop to plan conservation and research of the 
ACOSA scarlet macaws was held on the November 16th 
2005. Eighteen participants attended from communities 
within the Osa Peninsular (Puerto Jiménez; La Palma; El 
Tigre; Piro and Carate) and the mainland (Piedras Blan-
cas; Caña Blanca y Punta Banco). Invitees from Drake and 
Piro were unable to arrive due to heavy rains. The issue 
of the scarlet macaw and its conservation in ACOSA was 
discussed and six objectives were planned for the project:  
 • Design and implement a research and monitoring 

program  
 • Reduce chick poaching  
 • Involve the local communities in the project  
 • Develop environmental education programs focused 

on the scarlet macaw  
 • Conserve and restore scarlet macaw habitat  
 • Ensure the long term economic sustainability of the 

project  

The objectives and corresponding activities were writ-
ten into a conceptual model and management plan for 
the scarlet macaw in ACOSA (Vaughan et al. 2005b).     

DISCUSSION

Professional and Economic Profile of Interviewees

The high percentage of interviewees working in tour-
ism is significant. The sampling was not random and bi-
ased toward the person who works in tourism and those 
with knowledge of natural history. Results for the school-
ing levels show that most have no or elementary level 
education.   

Scarlet Macaw Population in ACOSA

History of scarlet macaws in ACOSA
Before the arrival of banana companies in Southern 

Pacific Costa Rica in the 1940’s, scarlet macaws were 
abundant in the ACOSA area. According to inhabitants, 

at this time the destruction of wildlife was fast and scar-
let macaws were affected by both habitat loss and direct 
persecution. Several interviewees told of residents killing 
scarlet macaws for entertainment as well as for food. For 
this reason, scarlet macaws were rarely seen outside the 
peninsula until 10 years ago.   

Current population size and possible reasons for its in-
crease 

Estimates range between 800-1200 scarlet macaws. In 
addition to the range increase over the last decade, the 
vast majority of interviewees (89%) believed that today 
there are more macaws than 5 years ago. The local inhab-
itants attribute the increase of macaws in ACOSA to: 

 • Protection of macaws by MINAE; 

 • People see that more money can be obtained from 
tourism than from macaw chick poaching; 

 • Environmental education programs, particularly the  
campaign: “Worth more free than in captivity”; 

 • The availability of more forest for food and nests;  

 • The introduction of exotic flora which macaws utilize 
for feeding.  

It is clear that no single factor has been responsible for 
the population increase. Many people feel the law won’t 
work if people are not in agreement. Therefore the change 
in attitudes due to factors b and c has been vital.  An im-
portant point mentioned frequently was that locals now 
appreciate the scarlet macaws and won’t harm them. In 
previous years children would frequently throw stones 
at scarlet macaws for fun, however this is no longer ac-
cepted. This understanding has been easier with scarlet 
macaws due to their charisma, they are frequently sighted 
and scarlet macaws are not a pest species for crops. Ac-
cording to one interviewee, one scarlet macaw nest with 
easy access in Guadalupe (La Palma) was left un-poached 
in 2005 although the nest received no direct protection. 
This story reflects a positive attitude of local people. In 
other areas, an accessible nest without direct protection 
would be poached (FD pers. obs., ACOPAC). Tourism has 
also impacted areas such as Matapalo, where tourist ven-
tures have replaced farms. Consequently farm workers 
who were previously involved in chick poaching have now 
left the areas or changed their attitudes.  

Concentrations of scarlet macaws in ACOSA

Although the scarlet macaw population is found 
throughout many parts of ACOSA, the largest concentra-
tions of scarlet macaws are found within the Osa Penin-
sula, particularly the southern part. The distribution of 
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macaws shown in Fig. 2 is more a reflection of the location 
of interviewees. Corcovado National Park and the Sierpe 
mangroves are said to be stronghold for scarlet macaws, 
but these sites were interviewed. We must visit these ar-
eas to confirm the presence of macaws and complete the 
map. 

Areas with highest density of scarlet macaws are found 
between Carate and Piro and other beach areas where the 
macaws groups feed on beach almond. The only excep-
tion is Rancho Quemado, where macaws grouped to feed 
on melina. Both species (beach almond and melina) are 
exotic. The macaws’ use of these species is discussed in the 
section ‘use of exotic species’    

Roosting and Potential Counting Sites 

Detected sites

In ACOPAC’s Guacalillo mangrove reserve, the popula-
tion’s roosting site, the ideal site to count scarlet macaws 
is when they leave in the mornings to feed, or return to 
roost in the afternoons. In the last decade, counts have 
been carried out only in July and August when fledglings 
follow the migration with their parents. Thus, we can cal-
culate an average population size and young-adult ratio 
(recruitment).

However, it seems that in ACOSA, scarlet macaws con-
gregate in smaller numbers (up to 50 individuals) in vari-
ous sites. No roosting or frequent grouping site for large 
numbers of scarlet macaws was found. Rain during the 
study months (October and November) precluded search-
ing for fly routes due to the quantity of rain. Also during 
these months, scarlet macaws search for and defend nests 
in preparation for the breeding season.   

Aware that the macaw population could roost in iso-
lated areas, which are not known by locals, interviewees 
were asked in what direction the macaws fly each morn-
ing and afternoon. Several potential morning flight pat-
terns include: a) macaws follow the coast of Matapalo 
southwards, then fly northwest from the cape; b) macaws 
arrive in Rincón and La Palma from the south; c) Macaws 
arrive in the towns between Rincon and Chacarita from 
the beaches at the north of the Golfo Dulce and d) ma-
caws may roost to the east of Palmar Norte (Fig. 3). Pat-
terns a and b could indicate presence of a site in the 
southeast of the peninsula where scarlet macaws leave in 
the mornings. One site which appears promising is Boca 
Coronado (Fig. 3). Four people recommended this site and 
one interviewee stated he had counted 46 macaws pass-
ing at 6:30am one morning.

Options for future population counts  

A lack of fixed counting sites precludes a complete 
population count. However partial counts from various 
sites could be carried out yearly simultaneously in July 
and August when all young have fledged. These could 
then be compared between years to monitor demo-
graphic patterns shown by the population.  Comparing 
the young-adult ratios during July and August from these 
sites could be an important index of the population’s re-
productive success and the impact of management each 
year (Vaughan et al 2005a). 

Scarlet Macaw Diet in ACOSA 

Native species 

Interviewees had observed macaws feeding on 59 
plant species. To confirm this food species list, we must 
observe macaws feeding directly and collect samples for 
identification.  

Use of exotic species    

Exotic plant species are important in ACOSA scarlet 
macaw diets. Almost every interviewee mentioned beach 
almond and frequently teak and melina. These species are 
probably well known and generally located close to hu-
man dwellings. However various interviewees suggested 
that scarlet macaws utilise these species when native food 
sources unavailable. This must be confirmed (Table 3) and 
could bring problems to scarlet macaws when the planta-
tions are cut.   

An estimated 12,272ha of melina exist in ACOSA. How-
ever, approximately half are located outside the ACOSA 
scarlet macaw range (Kaddelle et al. 2003). According 
to the Kaddelle et al. (2003), teak plantations do not ex-
ist within scarlet macaw range, however plantations of 
this species have been seen both on the Osa Peninsula 
and the north part of the range (FD pers. obs.) and this 
species is available to scarlet macaws until plantations 
are harvested. In Rancho Quemado, up to 85 scarlet ma-
caws were observed feeding on melina until plantations 
were recently harvested. Today scarlet macaws are rarely 
seen in the area. This case illustrates the risk of scarlet ma-
caws becoming accustomed to feeding on exotic timber 
species.   

The planting and harvesting of plantations should 
be carefully planned to provide food for scarlet macaws 
when food shortages exist for other species. Although the 
plantations’ harvesting plans were investigated, informa-
tion collected was conflicting and time limits prevented 
further enquiries. Contacting plantation managers will 
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provide information on long-term management plans for 
this food source. Valuable native timber species have also 
been felled, eliminating nests and food sources for scarlet 
macaw during certain stages of the year.   

Scarlet Macaw Nesting 

Nests must be visited during the breeding season to 
verify its state (active/ inactive). The most common nest 
species (Ceiba and Gallinazo) are also the most important 
nesting species in ACOPAC for scarlet macaw (Vaughan 
et al. 2003b). Ajo (Caryocar costarricense) is extracted for 
timber and is also a very important nesting species for the 
ACOSA scarlet macaws, but it isn’t found in ACOPAC. The 
bigger individuals of this species might have nesting cavi-
ties and are target for timber. A study of the availability of 
this species and a plan to protect large individuals should 
be priorities for the project.  

Nestling Poaching   

Poachers 

The information in this section is based on reports from 
several knowledgeable individuals. Although results sug-
gest incidence of chick poaching has decreased, the activ-
ity still exists and threatens the population. Approximate-
ly 50 chicks might be stolen from their nests yearly. Most 
poachers in ACOSA are poor locals who remove a small 
number of chicks yearly to increase their income. Only one 
‘full time’ poacher was mentioned by several interviewees, 
who extracts approximately 25 chicks per year. Although 
this man is known by MINAE, he hasn’t been stopped. This 
person alone is responsible for removing over half of the 
chicks taken yearly and this must be stopped.    

Transport of poached chicks 

Several interviewees stated that stolen macaw chicks 
are transported in barrels, which enter the Peninsula car-
rying sugar water (mile) for cattle and leave containing 
scarlet macaw chicks. In recent years, a MINAE strategy 
has been to stop and search cars leaving the Peninsula. 
Several interviewees believed this has lowered scarlet 
macaw poaching activity. Others suggested chicks are re-
moved from the peninsula in boats directly to Golfito.  

Ultimate destination of poached chicks 

Information about buyers of poached scarlet macaws 
was limited, partly because the researcher was a stranger 
to the locals. Answers varied, however a general consen-
sus was that poached scarlet macaws do not remain in the 

area. One reliable informant commented that there are 
now fewer scarlet macaw traders. In addition many inter-
viewees knew about animals confiscated by MINAE, which 
helped lower the demand locally.  

Patterns of chick poaching 

Chick poaching reduction was attributed as one of the 
main factors in the population’s increase in recent years 
(see “Current population size and possible reasons for its 
increase”). Most of the areas cited to have a high incidence 
of poaching are regions with little tourism; se perhaps 
towns receiving benefits from nature tourism, the locals 
are more aware of the harm caused by illegal wildlife ex-
ploitation and refrain from carrying out these activities. 

However, several practices related to natural resourc-
es have changed in the Peninsula. Various interviewees 
mentioned that previously trees would be felled to ac-
cess chicks. Elimination of this potential nest sites might 
threaten the population more than chick poaching. For-
tunately this practice is no longer carried out in this area. 
Additionally shooting a scarlet macaw’s wing to capture 
adult scarlet macaws seems to have disappeared.  

Other Threats 

Hunting 

Hunting was one of the main reasons for the disap-
pearance of the scarlet macaw population in Golfito and 
surrounding areas. Today although isolated cases exist of 
people killing macaws, is no longer a major threat to the 
population. 

Capture of adults 

The capture of adult macaws for the pet trade was a 
threat mentioned exclusively in Playa Blanca. However 
several interviewees there commented that in 2004 an 
adult macaw was trapped while feeding on beach almond. 
The poachers used fishing line to ensnare the individual’s 
foot, and the macaw was caught. As the macaws in ACOSA 
are so ‘tame’, an increase in this practice could become a 
serious threat to the population. This was, however an iso-
lated case and it is hoped that it remains as such.  

Reintroduction of Scarlet Macaws

The destiny of scarlet macaws released in the Golfito 
area (R1 y R2) is unknown, however macaws may have 
travelled to Los Mogos. In addition, although wild macaws 
have not been observed in Piedras Blancas,  wild scarlet 
macaws in the Los Mogos area might be utilizing the coast 



20 Research Journal of the Costa Rican Distance Education University (Online Edition, ISSN: 1659-441X) Vol. 2(1): 7-21, June, 2010

to the south of the town. Therefore wild and reintroduced 
populations could be mixing.    

Reintroduction of psittacines has been a subject of 
scientific debate (Snyder et al. 2000). If wild and released 
macaws are in contact, there are risks of dangerous dis-
eases passed to the wild population with no resistance. 
Released scarlet macaws accustomed to humans could 
invoke behavioural changes in native scarlet macaws. For 
instance,  scarlet macaws allowing humans to approach 
closely could facilitate the capture of adults. 

The existence of reintroduction programs could be ei-
ther an advantage or disadvantage for the natural popu-
lation. Releases could aid in recolonisation of the macaw 
population’s original range. However, macaws from the 
wild population have not returned to these sites suggests 
that the habitat in this area lacks something which is nec-
essary for the macaws’ survival. This should be a priority 
for future research.   

Recommendations

Studies

Population dynamics

 • Monitor the population size and any annual fluctua-
tions;  and

 • Monitor population sizes and fluctuations of other psit-
tacine species in the area.  

Habitat

 • Identify with direct observations plant species utilised 
by the scarlet macaws for food and study the phenol-
ogy of these species;  

 • Identify scarlet macaw nests, nesting ecology, nesting 
success and the availability of important species such 
as Caryocar costarricense;

 • Research the number and size of Tectona grandis y 
Gmelina arborea plantations and their harvesting plans; 

 • Study the habitat within and outside the macaw range 
on the mainland to understand factors limiting the 
growth of the population’s range.   

Genetics

 • Study the population’s genetics, including that of re-
leased populations. 

Poaching

 • Maintain a continuous register of poaching denounce-
ment and estimate the level of chick poaching annually; 

 • Study the socioeconomic factors leading to chick 
poaching in ACOSA  

Conservation (These recommendations are based on the 
management plan objectives)  

 • Stop chick poaching;  

 • Involve local communities in the project, both in plan-
ning and carrying out project activities;  

 • Develop environmental education programs focused 
on the scarlet macaw;  

 • Conserve and restore scarlet macaw habitat; 

 • Ensure the long term economic sustainability of the 
project  

Based on interviews and observations, the ACOSA scar-
let macaw population is currently stable with the distribu-
tion thought to be increasing. However a large gap exist 
in scientific data regarding ecology (population dynam-
ics, habitat, nesting, genetics, diet) and threats including 
nestling poaching. In addition, no conservation or out-
reach programs exists for the species other that that co-
ordinated by MINAE. Fortunately hunting of adults does 
not exist in this area which could have a grave impact on 
the population. The presence of a group of people willing 
to collaborate with the project and a general positive atti-
tude towards scarlet macaw (and other species) conserva-
tion in ACOSA is positive for scarlet macaw conservation. 
Finally impact of the three reintroduction programs to the 
south of Golfito needs to be evaluated.  
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