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McGill Ethic Code 

Our study followed McGill Ethic code, using ethical research techniques and 

correctly acknowledging and citing all sources of information. We excluded from our 

methodology mist netting for moral reasons, fearing that the learning process involved in 

this technique would injure or kill birds unjustifiably. Along the same thread, we 

excluded diet analysis from our project, because this would necessitate forcing birds to 

regurgitate or dissecting them, which again we found unjustifiable for a pilot study of less 

than one month.  

All images in this report are the work of Dian Luo.  

 

 

Nota bene 

Our initial project in PNM was a population assessment of Dasyprocta punctata, 

the Central American agouti. However, due to the lack of footprints in the dry season and 

the secretive nature of these animals, we changed our project to migratory birds. This 

resulted, however, in the loss of the first month of internship days.  

 

 This project has been written in English as the users, notably Rafael Gomez, have 

a good knowledge of the English language. A version in Spanish of the recommendations 

and the appendix 5 are also included in the host product.  
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Parque Natural Metropolitano 

Supervisor at the PNM: 
Rafael Gómez 
Ave Juan Pablo II, Apartado 5499 
Balboa, Ancón,  
Panamá, Republica de Panamá 
Telephone: (507) 232-5552 
Fax: (507) 232-5615 
Email: reg@parquemetropolitano.org 
 
 
 
Background information 

 
A proposal in 1974 by the first Soil Management Plan for the Panama Canal Area 

originated the creation of the 232 ha of protected area today called the Parque Natural 
Metropolitano (PNM). It was legally established a decade later by law no.8 on July 5

th
, 

1985.  
Located in the Ancón district of Panama City, it is the only wildlife refuge within 

city boundaries. PNM also forms, along with the east shore of the Panama Canal, the 
Camino de las Cruces and Parque National Soberania, part of the Biological Corridor, 
providing the hydrological resources of the Panama Canal Watershed and crucial large 
forested areas for the conservation of biodiversity.  

Today, with a total area of 265 ha, Parque Natural Metropolitano has one of the 
last remnants of the Pacific dry forest of Central America. However, about 20 ha were 
lost in the construction of Corredor Norte in 1995, a highway crossing the complete 
length of the Park. This alas ensued in the loss of forested areas and a reduction in natural 
habitat (Borbúa and Pérez 2002).  

Among the park’s main objectives, one can cite that it seeks to preserve a natural 
area within the city  in order to maintain the balance between the park’s environment and 
the urban area, buffering pollution and providing a healthy environment. Perhaps, the 
most important mandate of the PNM is to encourage and spread environmental education 
among young and old.  
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Executive Summary 

  
Parque Natural Metropolitano (PNM), located in the Ancon district of Panama 

City, is the only wildlife refuge within the city boundaries. One of the last remnants of 
the Pacific dry forest, it is part of a biological corridor that allows animals with a large 
territory to move within the bounds of adjacent parks, providing large forested areas for 
the conservation of biodiversity. Many diverse habitats can be found within the park, 
offering refuge for the millions of birds that migrate from the Nearctic to wintering 
grounds in the Neotropics.  

 
Concern over the state of these populations has initiated research and 

conservation efforts aimed at understanding the dynamics and habits of migratory birds, 
and the reasons for their population declines in the past 50 years. Recent evidence has 
lead scientist to consider habitat deterioration and conversion in the Neotropics as one of 
the primary reasons for these declines. This is in part due to the importance of wintering 
grounds in the life cycle of migratory birds, which depend on sufficient resources in order 
to make the taxing journey between the continents.  

 
However, the winter in the Neotropics is a time of scarcity, with insect 

populations declining due to the semi-deciduous nature of the tropical forest, and the lack 
of rain characteristic of this season. Interestingly, although resident species don’t exclude 
migrants from limited resources, competition between migrants is an indication of the 
limits of the Neotropical habitat. An important response to these limitations is dietary 
plasticity in migrants, exemplified by insectivores observed foraging on fruits and seeds 
in their winter habitats. It has been shown that migrants distribute themselves in response 
to food resources; however the complexity of avian foraging makes the studies in this 
field challenging, and causality difficult to elucidate.  

 
 This project hopes to bring light to the feeding habits of migratory birds in PNM, 
specifically with respect to tree species important to migratory bird foraging. 
Recommendations to the park will be with respect to repopulation of native tree species. 
A second part of the study will aid the park in disseminating knowledge about birds most 
common to the park, and how to spot them.  
 
 Our methodology includes four major aspects: (1) familiarization with the bird 
and tree species of the park, to avoid bias due to variability between observers; (2) 
transect bird counts preformed in the morning and evening to develop a comprehensive 
list of the most common species of birds in the park, and the species of tree that they 
prefer to forage in; (3) variable distance point counts at trees determined to be the most 
important for avian foraging, in order to elucidate foraging dynamics and any patterns 
associated with these trees and (4) tree census along the trails to indicate the abundance 
of important tree species, an important consideration for repopulation.  
 
 The transect counts of birds cumulatively resulted in 103 species represented by 
204 individuals, an indication of the rarity of this system with respect to the avian 
community. These birds were observed interacting with 30 species of trees, eight of 
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which were selected for further study: Xylopia frutescens, Anacardium excelsum, 

Spondias mombin, Tabebuia rosea, Cecropia sp., Guazuma ulmifolia, Luehea seemannii 

y Bursera simaruba. On the Roble/Caobos trail, migratory birds represented 22% of the 
total number of species, while on the Cienaguita/Monotiti trail migratory birds 
represented 12% of the total number of species. There is a higher proportion of migratory 
birds on the Roble/Caobos trails, and this may be due to the presence of a pond and a 
nursery of exotic plants, which provide both food and water in abundance. The point 
counts at specific trees revealed that Cecropia sp. and Bursera simaruba were the most 
used for foraging out of the trees selected for study.  
 

We address the major sources of bias in bird census due to observer effects, bird 
species effects, site selection effects, and sampling schedule effects, all of which will 
predispose our results in unforeseeable ways. The number of birds observed per tree is 
highly dependent on how dense the foliage and how high the tree is.  

 
Despite this, we feel that we can confidently draw the conclusion that during the dry 

season, especially in the case of migrants, birds become generalists and depend on a 
diverse array of habitats to fulfill their dietary needs. Because of this dietary plasticity, 
one cannot say designate two or three specific trees to be the best for all migratory birds. 
Furthermore, birds, migratory and residents, are important part of the functioning 
ecosystem, and because they are a main attraction for ecotourism, it is important to 
enhance their natural habitats in order to help in their conservation. Trees with flowering 
and fruiting such as Cecropia sp. and Bursera simaruba in the dry seasons should be the 
targets of a repopulation project. Thus, our recommendation to the park is to repopulate 
with native trees that provide fruit, flowers, or habitat for insects during the dry season. A 
project of a nursery of native species in the PNM not only responds to the birds’ need, but 
also the other animals of the PNM. We propose that PFSS 2008’s internship project with 
the PNM to be a pilot run of this nursery, for the birds, for all.  
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 Resumen ejecutivo  

El Parque Natural Metropolitano (PNM), situado en el distrito de Ancón de la 
ciudad de Panamá, es el único refugio para la fauna dentro de los límites de la ciudad. 
Uno de los últimos vestigios del bosque seco del Pacífico, PNM es parte del Corredor 
Biológico que permita a los animales con un territorio grande, moverse dentro de los 
límites de parques adyacentes, proporcionando áreas forestadas grandes para la 
conservación de la biodiversidad. Se pueden encontrar diversos hábitats dentro del parque, 
ofreciendo refugio para millones de aves que emigren de los Neárticos, al norte del 
trópico de Cáncer, a sus tierras de invierno en los Geotrópicos, entre el trópico de Cáncer 
y  el trópico de Capricornio. 
 

La preocupación por el estado de estas poblaciones ha iniciado los esfuerzos de  
investigación y de conservación dirigidos a entender la dinámica y los hábitos de las aves 
migratorias, y las razones de la reducción en la población emigrante en los últimos 50 
años. La evidencia reciente lleva a los científicos de considerar la deterioración y la 
conversión del hábitat en los Neotrópicos como una de las razones primarias de estas 
deterioraciones. Esto se da en parte, debido a la importancia de las tierras de invierno en 
el ciclo vital de las aves migratorias que dependen de suficientes recursos para hacer el 
viaje agotador entre los continentes.  

 
Sin embargo, la estación seca, en los Neotrópicos, es una época de escasez, con 

una disminución en las poblaciones de insectos debido a la naturaleza semi-caducifolia 
del bosque tropical y la carencia de lluvia característica de esta estación. 
Interesantemente, aunque las especies residentes no excluyen las emigrantes de los 
recursos limitados, la competencia intra-especifica entre aves migratorias es 
un indicio de los recursos limitados del hábitat Neotrópico. Una respuesta importante a 
estas limitaciones es la plasticidad dietética en las aves migratorias, ejemplificados por 
la búsqueda de recursos alimenticios observados en los insectívoros que comen frutas y 
semillas también en la estación seca. Se ha demostrado que las aves migratorias se 
distribuyen en respuesta a los recursos alimenticios; sin embargo la complejidad del 
búsqueda aviar complica los estudios de campo y hace la causalidad difícil de aclarar. 
 

Este proyecto espera clarificar los hábitos de alimentación de las aves migratorias 
en PNM, específicamente con respecto a las especies de árboles importantes para la 
búsqueda de las emigrantes. Las recomendaciones al parque estarán enfocadas a la 
repoblación de las especies nativas de árboles. Una segunda parte del estudio ayudará al 
parque en la difusión de conocimiento sobre las aves del parque, y cómo notarlos. 
 

Nuestra metodología incluye cuatro aspectos importantes: (1) la familiarización 
con las especies de aves y de árboles del parque para evitar perjuicios debidos a la 
variabilidad entre los observadores; (2) La cuantidad de trayectos recorridos por las aves 
en la mañana y en la tarde para desarrollar una lista que comprende las especies de aves 
más visibles del parque en este tiempo, y las especies de árboles en las que ellas prefieren 
buscar alimento; (3) La cantidad de puntos y distancias variables de los árboles  
determinados como los más importantes para la búsqueda aviar, para aclarar la dinámica 
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de búsqueda; (4) el censo de los árboles a lo largo de los senderos para indicar la 
abundancia de especies de árboles seleccionados: una consideración importante para la 
repoblación. 
 

Los resultados que arrojaron las estadísticas de aves son: 103 especies 
representadas por 204 individuos, una indicación de la rareza de este sistema con respecto 
a la comunidad aviar. Estas aves fueron observadas relacionándose con 30 especies de 
árboles, ocho de los cuales fueron seleccionados para estudio adicional: Xylopia 

frutescens, Anacardium excelsum, Spondias mombin, Tabebuia rosea, Cecropia sp., 

Guazuma ulmifolia, Luehea seemannii y Bursera simaruba. En los senderos 
Roble/Caobos, las aves migratorias representaron el 22% del total de las especies, 
mientras que en los senderos Cienaguita/Monotiti, ellas representaron solo el 12% del 
total de las especies. Esta diferencia puede ser debido a la presencia de una lagunita y de 
un vivero de plantas exóticas, que proporcionan alimento y agua en abundancia. Las 
estadisticas de punto revelaron que Cecropia sp. y Bursera simaruba eran los mas 
utilizados por las aves. Los patrones en las trayectorias de las aves fueron debido a los 
efectos del observador, a los efectos de especies de aves, a los efectos de selección de 
sitio, y a los efectos de las horas de muestreo, que juntos pueden afectar nuestros 
resultados de formas imprevistas. Además, la cantidad de aves observadas por árbol es 
dependiente mucho de cuan denso es el follaje y cuan alto es el árbol. 

 
A pesar de esto, sentimos que podemos decir con confianza la que durante la 

estación seca, especialmente en el caso de las migratorias, las aves se vuelven 
generalistas y utilizan una gran variedad de recursos para satisfacer sus necesidades 
dietéticas. Debido a esta flexibilidad dietética, uno no puede escoger solamente dos o tres 
árboles específicos para estudiar y observar a todas las aves migratorias. Además, las 
aves, migratorias y residentes, forman una parte importante del ecosistema, y porque son 
una atracción principal para el ecoturismo, es importante mejorar sus hábitats naturales 
para ayudar en su conservación. Los árboles que dan flores y dan frutos como Cecropia 

sp. y Bursera simaruba en las estaciones secas deben ser los blancos de un proyecto de 
repoblación.  

 
Así, nuestra recomendación al parque es de repopular con los árboles nativos que 

proporcionan frutas, flores, o hábitats para los insectos durante la estación seca. Un 
proyecto de un vivero de la especie nativa en el PNM no sólo responde las necesidades de 
las aves, sino también a las de otros animales del PNM. En conclusión, proponemos que 
el proyecto de pasantía del PFSS 2008's con el PNM debe ser un piloto de este vivero, 
para el bienestar de las aves, para el bienestar de todos. 
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On Neartic migrants   

Each year, billions of birds migrate south in what is often considered the resource-

poor time of the year (Jedlicka et al. 2006). At least 338 of the 650 or so species that 

regularly occur north of Mexico migrate south of the tropic of Cancer for winter (Rappole 

1995). Perhaps 80 or 90 additional species breed in the subtropics of southern Texas, 

Arizona, New Mexico, and northern Mexico and migrate into the tropics, although their 

movements are poorly studied (Rappole et al. n.d.). In eastern North America alone, over 

two thirds of all the breeding bird species migrate from temperate breeding grounds to 

friendlier wintering areas in the Caribbean, Mexico and Central and South America 

(Moore 2000). Panama, with its astounding total avifauna of 929 species, becomes home 

to at least 122 species that occur regularly as long-distance migrants, 62 species more that 

have been recorded on a few occasions and another 13 species that are pelagic (Ridgely 

and Gwynne, 1993).  

In more recent years, concern has mounted over the status of nonpelagic Western 

Hemisphere species; the Neartic migrants (Rappole et al. 1993). The later refers to 

species that breed in the Neartic, north of the tropic of cancer (23˚27’N), and migrate 

south to winter in the Neotropics between the tropic of Cancer and the tropic of 

Capricorn (23˚27’S). The term is not biologically accurate since Neartic migrants can 

reach as far south as Cape Horn (57˚S) (Mayr 1964) and as far north as Bermuda (33˚N). 

Increasing evidence has shown that populations of some Neartic migrants are declining 

(Askins et al. 1990). Public and private organizations in the United Sates and Canada, 

aware of the need for conservation and enhancement of avian migrant populations, have 
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funded research, set aside habitat, and attempted to educate the public about he 

importance of these resources (Bradshaw 1992; Line 1993).  

The decline in Neartic migrant populations may be mostly due to forest 

fragmentation on the breeding grounds, but, after a 1970 Smithsonian Institution 

symposium, increasing attention has been given to the nonbreeding season ecology of 

migrants. The increasing land-use change (Vogt 1970) and high rate of deforestation in 

middle America and the Caribbean (Lanly 1982) is likely to have a greater effect in the 

future (Rappole and Powell 1986). An example of rapid land use change can  be seen  in 

the Darien province of Panama where a decline of 10% in forested land occurred between 

1987 and 1999 (Nelson et al. 2001). Furthermore, Rappole 1995 has pertinent 

observations as to why Neartic migrant populations are probably not controlled by 

breeding ground events. For example, assuming that populations were controlled by the 

latter, then migrant breeding pairs should fill all available breeding space, including 

marginal breeding habitats. This, however, has been shown to be untrue (Askins et al. 

1990).  

Today, studies of Neartic migrants in their wintering grounds are fortunately on 

the rise. In addition, studies are more easily done on populations of birds outside the 

breeding season than during, because of the confounding factors associated with 

reproduction (Hutto 1985). However, a dire dearth in information still exists in Neartic 

migrant ecology and demographics.  
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On migrants and avian foraging  

Migration is no small task. Long distance traveling between temperate and 

tropical areas comes with substantial risks, and though it is difficult to estimate the 

mortality associated with intercontinental migration, it may be considerable (Moore 

2000). Winter’s influence on a migrant’s fitness ultimately depends on its survival and 

preparation for an early spring departure for the breeding grounds to reproduce (Marra et. 

al 1998). Equally, winter survival and a successful spring departure depend primarily on 

the amount of food obtained for self-maintenance, fat storage and predator avoidance 

(Marra and Holberton 1998).  

Migrant habitat use and resource use is perplexing and complicated. Rappole et al. 

1983, in their comprehensive study of Neartic migrants, have reported that out of 10 food 

use categories, by far the largest percentage of migrant species (82%) feed on arboreal 

invertebrates, followed by aquatic invertebrates (38%) and fruit (32%).  

It may be important to note that the migrants form an integral part of the 

neotropical community that is functional and affecting as is, for example, indicated by the 

fact that the fruiting and flowereing periods of some tropical trees peak during the 

passage of transient birds (Morton 1971). However, although resident birds do not seem 

to be excluding migrants (multispecific flocks are common) from the stable resources of 

mature tropical communities, the high intraspecific competition of Neartic migratory 

birds indicates that resources can be scarce during the winter season and that many 

migrant population are limited during such times (Rappole et al. 1983).  

A strategy to cope with the pressure of limited resources is dietary plasticity, in 

which migrants, even those whose physiology may suggest specialization  such as the 

Deleted: s

Deleted: shows 

Deleted: that 

Deleted: ies

Deleted: sts



 

- 14 - 

Formatted: Centered

Eastern Kingbird (Morton 1971), often become generalists, using a diverse set of food 

resources across a variety of habitats (Strong 2000). This is particularly noticeable as 

many insectivorous migrants expand their diets to include large proportions of fruits 

during non-breeding seasons as they are sources of easy-intake energy (Parrish 2000). 

Productivity on the breeding grounds can lead to an abundance of birds on the wintering  

grounds, forcing migrants to expand into a diversity of habitats (Strong 2000). Variation 

in migrant abundance among sites has been found to be more strongly associated with 

food availability in time and space than with alternative factors, suggesting that migrants 

distribute themselves in response to food resources (Johnson and Sherry 2001). 

Furthermore, a lack of geographic consistency in habitat use by many migratory species 

suggests that migrants are adapted to respond to unpredictability in environments (Morse 

1971).  

 The ecology of avian foraging is complex and difficult to study. Combining 

morphology, prey preference, foraging behaviour, habitat selection, prey availability, and 

relationships with predators and competitors, it is a web of interactions that is hard to 

untangle (Morrison et al. 1990). Furthermore, although studying avian foraging can help 

in the elucidation in such things as patterns of habitat use (Karr and Brawn 1990) and 

help focus conservation efforts (Petit et al. 1995), much of the data, especially dietary 

information of insectivorous Neartic migrants on their wintering grounds (Poulin and 

Lefebvre 1996), is lacking (Strong 2000).  
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The task 

Seeing the importance of the conservation of migratory birds, the Parque Natural 

Metropolitano has asked us to identify trees that serve as their feeding sites in order to 

plan for a reforestation project. 

  

Objectives of this project  

This project can be separated in two different parts. The first consists of a pilot 

feeding assessment of the migratory birds in the park. Three goals are to be filled: 1) to 

comprehend the feeding habits of migratory birds in the PNM, 2) the determination of the 

most important trees for migratory birds in Parque Natural Metropolitano and 3) to use 

the information gathered in order to suggest a plan to enhance migratory bird habitat in 

PNM.  

The second part of the study applies the results of part one in order to facilitate 

bird watching in Parque Natural Metropolitano by including in a guide book (Rudy and 

Elizabeth’s internship project) the following: 1) the 5 birds (resident or migratory) most 

likely to be spotted along each trail, 2) a brief guide to bird identification based on the 

experience learned from this internship. 
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Methodology 

Tyrannus tyrannus feeding on Cecropia peltata fruits 
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Study sites 

El Roble Trail 

This trail short, serving as a link between the three other trails, Los Caobos, El Monotiti, 

and La Cienaguita. It is important because it has two unique features that have significant 

implications for migratory birds in PNM. The first is a pond, or laguna, providing water 

and habitat for insects, important aspects of bird habitat. The second feature is a nursery 

of foreign species, providing diverse alternative habitats for birds.  

Los Caobos Trail 

This trail originates at the PNM office and climbs to the Caobo view point, from which a 

spectacular view of Panama city and its bay area can be seen. This trail is home to the 

“Canal to Canal” project which Cleveland University has started in junction with PNM, a 

project aimed at conserving habitat for migratory birds and disseminating information on 

this subject. This trail has unique floral composition, consisting of a high proportion of 

palms. 

El Monotiti Road 

This road leads from the end of the Roble trail to the Mirador, the highest point in the 

PNM, from which can be seen a panoramic view of the surrounding area. Part way up 

this trail el Mirador provides a fantastic view of a cross-section of the tropical forest. This 

trail provides excellent bird watching due to the fact that it is a road, and thus provides a 

clear view of trees. 

La Cienaguita 

Recognized as the most sinuous trail in PNM, La Cienaguita ascends from the 

intersection of the Roble and the Monotiti to the end of the Monotiti.  Rising through 
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Pacific Dry Tropical Forest and into pockets of moist forest, this trail provides diverse 

habitat for many species of fauna. This trail is where visitors are most likely to see birds 

and animals, if they are careful and lucky.  

 

Methodology 

Bird census on the trails  

In studies with avian communities, particularly during avian surveys, observer 

variability is an important aspect of methodology to be considered. Skills such as visual 

acuity, familiarity with the birds being counted, and willingness to make identification 

must be considered when designing an avian survey (Kepler and Scott, 1981). Due to 

limited time and resources, we attempted to simply standardize these biases between the 

two observers using a very simple method of familiarization. In order to familiarize 

ourselves with the bird and tree species of the park, we took orientation walks along the 

trails with Sixto, the park naturalist. On these walks, Sixto pointed out some trees 

important for bird feeding, and helped us with bird identification.  

To further decrease variability between the observers, we preformed as many 

transect counts as possible within the time constraints (Kepler and Scott, 1981). Each 

observer preformed a total of 12 transect counts on their trails, amounting to a total of 

approximately 30 hours spent observing birds. 

Another source of bias in transect sampling techniques is the time of the day and 

time of the year on which transects are preformed (Jarvinen and Viasanen, 1981). The 

time of the year that the transect counts took place will be addressed in the discussion, as 

our study was limited to a three month period during the dry season in Panama. We did 
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standardize the census times however, performing them twice a day, in the mornings 

from 6:00 AM until 9:30 AM and in the evenings from 4:00 PM until 6:30 PM.  

Throughout these walks, we identified every bird we saw, to the best of our 

abilities. The data was noted as a bird frequency recording, which can create biases as it 

assumes that each bird seen is a separate individual.  We also determined the tree(s) that 

the birds were feeding on, recording its morphology and position on the trail if we were 

unable to identify it.   

From the transect census data and observations, we determined zones of high 

occurrence of birds. In these zones we would pause for longer periods (half hour) of 

times at these zones to study the dynamics of flock behavior. These observations were 

general and lead simply to a better understanding of our subjects. 

Further information gleaned from the transect census data allowed us to determine 

the trees most important to birds in Parque Natural Metropolitano. We did this by looking 

for the trees in which we observed birds, and particularly migratory birds, the most 

frequently. A large amount of bias with respect to determining the most important tree 

species and vegetation types comes from the physical nature of the vegetation, in 

particular its height and density.  

 

Quantification and qualification of tree parameters  

Quantifying the differences between vegetation types is a way of analyzing this 

bias and trying to control for it (Reynolds et al., 1980). Thus, four parameters of tree 

species were measured in order to enable comparison. 



 

- 20 - 

Formatted: Centered

We chose eight trees we considered the most important from our observation and 

census data. The eight trees selected are as follows: Anacardium excelsum, Bursera 

simaruba, Tabebuia rosea, Guazuma ulmifolia, Xylopia frutescens, Cecropia sp. , Luehea 

seemannii, and Spondias mombin. Ten individuals of each specie was measured with 

respect to four parameters. The height of the trees was measured using a clinometer. In 

order to estimate the density of the foliage, two measurements were taken. The amount of 

sky visible through the canopy was estimated by using the circle created with both hands 

above the head of a researcher, and approximating in intervals of 10% the proportion of 

sky to leaves in this subset of the true canopy. The second measurement taken to rank 

trees in terms of density was the size of their leaves, which was estimated from the 

ground. Since presence of fruit and flowers effects the presence of birds for obvious 

reasons, this also was taken into account and recorded. Equally, herbivory was estimated 

qualitatively in order to account for insectivorous birds. We used these measurements to 

find ‘residual use’ of the trees by birds, taking out the confounding factors of height and 

density on vision. 

 

Variable radius point counts 

Variable radius point counts were performed between the ideal time for bird 

watching from 6h30 to 9h00. Focus was given on 8 particular tree species of interest: 

Anacardium excelsum, Bursera simaruba, Tabebuia rosea, Guazuma ulmifolia, Xylopia 

frutescens, Cecropia sp. , Luehea seemannii, and because Spondias mombin failed to 

display any data by the second point count, a Delonix regia. The latter tree sits alone 

behind the PNM office and had been observed to be highly frequented by birds. 
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Therefore, we were interested to see as to whether it was used for feeding. Note that only 

one point count was done on Delonix regia. The methodology followed is based on 

Reynolds et al. (1980) variable circular plot method.  

Three specimens per specie were sampled. The time of point counts for each 

specimen was varied within 6h30 and 9h00 in order to reduce bias due to the time of 

observation. Bird frequency is recorded from three different points around each tree. 

These are established within a plant community and, in this case, scattered in such a 

manner as to minimize the probability of observing the same bird from more than one 

station. Please note that, as in the bird census, bird frequency recording can create biases 

as it assumes that each bird seen is a separate individual. Point counts were performed in 

intervals of 10 minutes at each point. Due to lack of experience, we could not identify the 

birds by their calls, thus only visual identification was used to count birds within a pre-

determined time period. It is important in this method to only count the birds actively 

using the census area, or, in our case, a specific tree or group of the same species. The 

morphospecie of the bird was recorded, and, if not identified, the size, colour and 

approximated specie resemblance. The bird’s behaviour was classified as either resting, 

foraging/feeding or mating, according to table 13 in the appendix 1 based on Remsen and 

Robinson 1990. One has to note that the foraging/feeding behaviour only applied to birds 

that were foraging/feeding on invertebrates, fruits or nectar off the tree itself. Searching 

for aerial invertebrates was classified as resting.  
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Tree census 

In order to determine the population status of the most important trees, two 

censuses were preformed on the four trails (el Roble/Caobos, la Ciniguita/Monotiti). The 

first was a preliminary census to familiarize ourselves with the tree species under study 

(Anacardium excelsum, Bursera simaruba, Tabebuia rosea, Guazuma ulmifolia, Xylopia 

frutescens, Cecropia sp. , Luehea seemannii and Delonix regia), and to give us a baseline 

to work from. The second census accurately determined the number of trees of each 

species along each trail. Constraints were placed on which trees to include in the census, 

they had to be within a five meter radius of the trail, and have a height of greater than 3 m.  

Analysis of the results and further literature review brought together our results 

and allowed us to make recommendations to the Parque National Metropolitano with 

respect to the repopulation of native species on the four trails. We used Excel to tabulate 

and graph our results, and perform any calculations necessary. The Jaccard index was 

also used, to calculate the similarity between the two trails. This index is calculated as 

follows: 

 

Where j is the number of species similar to two plots, a is the number of species found in 

one plot and b is the number of species found in the other plot. It is important to note that 

this index uses only presence absence data. 
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Results 

Mniotilta varia feeding on Myconia argentea fruits 



 

- 24 - 

Formatted: Centered

Bird census along trails 

 Preliminary results gained by walking trails and noting all birds seen, and the tree 

species those birds were foraging on (when possible), resulted in a general understanding 

of the diversity of species and preferential feeding sites of birds in Parque Metropolitano. 

Lists of the species of birds and feeding sites for each respective trail can be found in 

table 1 and 2 of the appendix. On the Cieneguita/Monotiti trails, 75 species of birds 

represented by 119 individuals were recorded, 21 of the species having been recorded 

more than once.  A total of 23 identified morphospecies of trees were associated with 

these birds. On the Roble/Caobos trail 49 species represented by 87 individuals were 

recorded, 18 of the species having been recorded on more than one occasion. On this trail, 

19 identified morphospecies of trees were associated with these birds. Cumulatively, this 

results in 103 species of birds represented by 204 individuals associated with 30 species 

of trees recorded in Parque Natural Metropolitano by this study (Table 3).  

 On the Cieneguita/Monotiti trail, migratory birds represented 12% of the total 

number of species found, or 9 species out of 75. They also formed 11% of the total 

number of individuals counted during the census. On the Roble/Caobos trail, migratory 

birds represented a total of 22% of the total number of species (11 out of 49), as well as 

22% of the total number of individuals observed (19 out of 87). A cumulative table of all 

migratory species identified using the preliminary census are found in Table 4, in which 

the total number of species of migrants identified is 16, represented by 32 individuals. 

This represents 15% all species identified during the census, and 16% of all individuals. 

The migratory birds most seen during the census were the Black and White Warbler 
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(Mniotilta varia), Orchard Oriole(Icterus spurious), Summer Tanager (Piranga rubra), 

and Yellow Throated Vireo (Vireo falvifrons).  

 The Jaccard index of similarity was used to analyze differences between trails in 

terms of bird species and tree species. The Jaccard index uses presence absence data, and 

is highly sensitive to species rarity in systems, the effect of which will be discussed 

further. The results of this index can be found in Table 4, and show significant 

differences between the trails in terms of bird species, the trails also being different in 

terms of tree species used by these birds. The Jaccard index for similarity in bird species 

composition is 0.16, and for similarity in tree species composition (by bird use) is 0.4. 

  

Fixed radius point counts 

The point counts at specific trees revealed a wide range of use between tree 

species and between individuals within these species. Figure 1 and Table 5 show the 

cumulative result of the point counts in terms of how many individual birds used each 

tree type in what ways, over all repetitions. It is important to note that there are two 

exceptions in this graph, because while three point counts were performed for most 

species, Luehea seemannii received two, and Delonix regia received only one.  

 While Cecropia sp.  received the most visits overall, at 44 individuals, its 

proportion of foraging to other activities (resting and mating) is 0.76, ranking it 5
th
 out of 

8 species in this respect. Bursera simaruba received the second most number of 

individuals, at 32, and had the highest proportion of foraging to other activities, at 0.97, 

followed by Luehea seemannii at 0.88 and Anacardium excelsum at 0.86. Tabebuia rosea 
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had the lowest number of individuals visit it, as well as has the lowest proportion of 

individuals foraging, at 0.25.  

 Figure 2 shows the number of different species that visited each tree species 

during the point counts, a residual function of the number of individuals that visited the 

tree (because of the diversity of the system).  Thus, as a reflection of the number of 

individuals that visited each tree, Cecropia sp.  had the highest diversity of bird species 

recorded during the point counts, at 23 species, with Bursera simaruba taking a close 

second with 22 species having visited during the point counts. Once again, Tabebuia 

rosea received the fewest visits by species, achieving a species richness of only 3 during 

the point counts.  

  

Tree qualification and quantification  

The information collected on tree species considered important to birds resulted in 

indications of how tree height, density of canopy, and presence of fruits or flowers would 

have residual effects on our ability to detect birds, or our impression of the importance of 

these trees with respect to birds. The tallest tree is the Anacardium excelsum, with an 

average height of 36 m. This species also had the densest canopy value, with only 16 % 

of sky showing through the canopy. This was accompanied by an average leaf width of 

9.5 cm. Luehea seemannii also have height and density effects that would prevent bird 

detection, with an average height of 26.5 m, and 16.1 % of sky visible through the canopy. 

Bursera simaruba, with an average height of 17.8 m, has the least dense canopy, with 88 

% sky visible through the canopy and an average leaf width of 1.6 cm. Spondias mombin 

also has a relatively low canopy density, with 75 % of sky visible through the canopy and 
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an average leaf width of 2.9 cm. Tabebuia rosea, Guazuma ulmifolia, Xylopia frutescens, 

and Cecropia sp.  have intermediate height and density values, which can be found in 

Table 8.  

 

Tree census 

 The tree census resulted in valuable information about the composition of sections 

of each trail, in terms of tree species presence, and density. The results of the census can 

be found in Table 9. The Monotiti trail transitions from dry to moister habitats in its 

lower elevation sections, between the Guardhouse and the Lookout, providing habitat for 

Anacardium excelsum and Tabebuia rosea. As the habitat transitions to more Pacific Dry 

semi-deciduous forest type, the prevalence of more xerophytic species becomes apparent. 

Cecropia sp. , Bursera simaruba and Guazuma ulmifolia are among these species. 

 La Cienaguita trail provides an interesting mix of moist and dry forest, as the trail 

rises into dry zones and falls into valleys that trap water. Thus there is a mix of evergreen 

and deciduous species, although the density of species under study is significantly lower 

on this trail than el Monotiti, which is a bit longer (a total of 232 trees identified on 

Monotiti, and only 119 trees identified on La Cienaguita). On La Cienaguita, unlike the 

Monotiti, the higher elevation zones have more moist habitat, supporting more 

Anacardium excelsum and Fycus sp. (not included in census). The lower zones, when 

approaching the guardhouse, have a higher prevalence of Bursera simaruba, Luehea 

seemannii and Spondias mombin.   

 El Roble trail is at the base of both the Monotiti and la Cienaguita, encompassing 

habitat intermediate between moist and dry. This trail is shorter than the previous two, 
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which makes the large number of trees identified even more significant. Most tree species 

are well represented, with the exception of Xylopia frutescens of which there is only one 

individual. Significantly, El Roble trail has a tree nursery and lagoon just off of it, 

providing a great amount of diversity and habitat for birds.  

 Los Caobos ascends from the beginning of El Roble and decends to its end, and 

seems to be a pocket of moisture, supporting mostly. Thus all species of tree in the census 

are well respresented, with the exception of Xylopia frutescens. Also on this trail are 

many palms of a few different species, making it quite different from the other three trails.  
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Discussion 

Piranga olivacea 
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What can be inferred from the birds 

Out of the 122 species of migratory birds in Panama, 46 (38%) were registered in 

the PNM (Plan de Manejo del PNM 1999). However, it is very difficult to approximate 

this number in one study. Aparicio and De Léon, in their thesis study of the avifauna of 

the PNM in 1996, with the use of both observation and mist-netting, have been able to 

register 29 out of 180 species captured in total (16%). Out of those 29 species, 20 were 

classified as rare, 6 uncommon and only 1 common and 2 abundant. In terms of the entire 

avian community, migratory birds only represented 7.5% of the total number of 1526 

individuals captured and observed. It is also interesting to note that through mist-netting, 

they found that the number of individuals captured peaks in the month of October and 

tapers off in April-May.  

Taking the results of this one-year master-level study into account, the data we 

amassed is significant when considering the difficulties. However, addressing the 

problem of bird censusing has four major sources of bias: (1) observer effects which 

include experience, acuity, and alertness, as well as the number of observers; (2) bird 

species effects which include species density, species delectability, timing of breeding, 

social or breeding system, and flocking habits; (3) site selection effects which include the 

site selection procedure (random, stratified random, regular, or selective), site separation, 

number of sites, vegetation density, vegetation homogeneity, plot size or transect length 

and terrain; and (4) sampling schedule effects including the season, time of day, duration 

of the overall sampling period, number of counts per site, the frequency of sampling, and 

weather constraints (Verner 1981). Even though experimental design has been instated to 

try to manage some of these effects, we were constrained by limited resources beyond 

Deleted: to 

Deleted: although 

Deleted: species 

Deleted: abundance

Deleted: that in their results for the 
captures by

Deleted: reach a low

Deleted: a

Deleted: m

Deleted: ese

Deleted: a one year

Deleted: the 

Deleted: s

Deleted: s

Deleted: have 

Deleted: control 

Deleted: some constraint posed by the 
resources were 



 

- 31 - 

Formatted: Centered

our control. One needs to keep in mind while reading this paper that drawing conclusions 

from a study run in such a short time and under such constraints is difficult as well as 

dangerous.  

  From our data, the Monotiti/Cieneguita trails have higher bird richness and 

abundance compared with the Roble/Caobos trails. However, many factors make this 

comparison non viable. First, one has to consider the length of the Monotiti/Cieneguita 

trails, which is about a third longer than the Roble/Caobos trails. This means that there is 

a longer sampling period, which increases the number of species encountered since most 

species encountered are new. Second, the difference in species composition between the 

trails may be due to the fact that in systems with high rarity the species composition 

derived from transects or point counts is not representative of the true species 

composition (Chao et al. 2005). Furthermore, despite its wide application in ecological 

studies, the classic Jaccard index, when computed for sample data, performs poorly as a 

measure of similarity between groups with a significant fraction of rare species because 

the sample data are, usually wrongly, assumed to be true and complete. Because many 

species are missed by the samples, the rare species that appear in one sample are likely to 

be different than the rare species that show up in the other sample, even if all are actually 

present in both assemblages (Chao et al. 2005). Rarity is certainly a substantial fraction of 

the migratory birds, as for example, out of the 46 registered migrants of PNM, 32 are 

listed as rare, 11 as scarce, 1 is classified as common and only two as abundant (see 

appendix 1, table 10). It is also worthy to note that the two abundant species are both 

hawks, and thus not included in this study as their diet is not directly dependent on tree 

composition.  
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 Therefore the bird census should be analyzed qualitatively and not quantitatively. 

This census enabled us to familiarize ourselves with bird watching techniques and 

allowed us to infer information such as ideal bird watching time (mornings 6h30-9h00 

and evenings 16h30-18h00), places, the feasibility of the pilot study (poor in such a short 

time) and a first approach at birds’, both migratory and resident, diets.  

The Roble/Caobos trail exhibits a high percentage of observed migrants. This can 

be explained by the combination of the nursery and the pond on the Roble trail, which is 

unique and rich bird habitat, and thus leads to bias. Birds will choose preferentially 

habitats with access to water and food. The water source is abundant year round, not only 

from the pond but also the daily watering of the plants near the nursery. The source of 

stagnant water also creates a higher abundance of insects such as mosquitoes and water-

treaders. The nursery also contains many species of fruiting plants, some native, many 

exotic, and regular feeding has been observed from birds (they are, however, excluded 

from the results). Furthermore, after conversing with some of the nursery’s employees, it 

was also found that there was occasional supplemental feeding of the birds with pieces of 

fruits.  

 From the data obtained in the bird census, it was also inferred that migrants 

exhibit generalist behaviour. For example, orchard orioles have been observed to move 

successively between a flowering Erythrina fusca feeding on nectar, a Tabebuia rosea 

foraging for invertebrates and an exotic species in the nursery pecking on fruits. When 

looking at table 7, one can see that the index of differential foraging site is high for all the 

5 most observed migratory bird. This indicates that the birds were mostly seen foraging 

in different trees. This is a very important observation that must be taken into account 
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when considering building habitat for birds. Indeed, although there is a tendency to 

categorize a given species of bird with a specific food type, migrants undergo seasonal 

changes in their diets (Rappole 1983) and become generalists, using a diverse set of food 

resources across a variety of habitats. Equally, high productivity on the breeding grounds 

can lead to an abundance of birds on the wintering grounds, forcing migrants to expand 

into a diversity of habitats (Strong 2000). 

  

What can be inferred from the trees 

 

 The variable radius point count enabled us to determine which of the eight chosen 

trees were most often visited by birds during the time of observation (end of March, 

beginning of April). Please note that for this exercise, no distinction was made between 

migratory and resident birds as two factors, adding to our unfamiliarity, make observation 

of foraging behaviour especially difficult for a large proportion of Neotropical forest 

species: 1) many species are rare, secretive or both, and 2) even if a species is common, 

its mobility can impede observations of behaviour in tropical forest habitats (Karr and 

Brawn 1990). Furthermore, many species of migrants are often seen in intraspecific 

flocks during the non-breeding seasons, most of them having omnivorous, granivorous or 

frugivorous food habits (Rappole et al. 1983). Since migratory birds with interests in 

trees are more likely to have the above mentioned food habits, it is not unreasonable to 

look at both migrants and residents when doing point-counts in order to determine which 

tree is most used as foraging site.  
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 From Figure 1, we can see that Cecropia sp.  is an important tree for birds, having 

received the highest numbers of individuals, all activities combined, as well as just 

foraging/feeding behaviour. Of the two species of Cecropia sp. , C. peltata bears fruits 

and flowers during most  of the year as well being the preferential host to the ants from 

the genera Aztec, providing food for insectivores as well as frugivores. The data in Table 

9 shows that it has a low foraging to other activities ratio, though that may be due to the 

fact that its height and low leaf density (see Table 11) make it a good observation post for 

the search of insects. Also, due to those morphological qualities, Cecropia sp.  also lends 

itself towards bird detectablity. One has to note that the foraging behaviour of aerial 

insectivores (what do you mean by this term) is not included in this point-count, as not 

only do they not depend on trees, but also that they can easily be mistaken for displaying  

resting behaviour.  

Bursera simaruba seems to provide the most constant supply of seeds during the 

dry season, and since it is so populous in the park (ranked first in the tree census, see 

Table 12) there is a high probability that birds will visit this tree (more likely to visit trees 

that they recognize, or are common, due to neophobia (Rappole 1995)). Bursera 

simaruba also seems to be a choice place for intraspecific flocks. In the dry season, this 

deciduous tree exhibits no foliage. Thus, it should be recognized that all birds in Bursera 

simaruba will be seen, thus giving us a bias towards this species. 

Anacardium excelsum is usually very high in stature, with dense foliage, and very 

hard to observe. This creates a large bias, as not only is it more difficult to notice birds, it 

is even harder to distinguish their movements and behaviours. The morphological 

characteristics of the Luehea seemannii isdisadvantageous for bird observation in similar 
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fashion (refer to Table 11). Therefore, the importance of these two trees should not be 

discarded based on our results.  

Xylopia frutescens frutescens exhibits fruits until the middle of the dry season. 

The reason that the number of birds observed during the point counts was relatively low 

may be that at the time of the point-counts, most of the fruits would have been depleted 

already.   

Tabebuia rosea probably had the lowest number of visits because it was 

flowerless and leafless for the dry season, making it undesirable for insects and thus birds. 

It is also interesting to note that, while during the bird census in the beginning of the dry 

season, the Spondias mombin was highly frequented by birds; repeated attempts of point-

counts (not listed in data) gave no results. Upon further research, it was found that the 

Spondias mombin flowers in the dry season. Approaching the wet season, the tree 

quantification and qualification shows that no flowers could be seen on the Spondias 

mombin. This may be an example of how bird foraging varies with tree seasonality.  

 Furthermore, the differential elevations and soil differences in the park creates 

diverse microclimates that allow for greater diversity of trees (see appendix maps), and 

thus of birds.  

Upon further research into the literature, there seems to be a couple species of 

trees that have more specific ties with some migratory birds. Erythrina fusca is closely 

associated with the Orchard Oriole (Icterus spurious) (see appendix 3)(Morton 1972). 

Visits by the Orchard Oriole to the couple  of E. fusca near the pond have indeed been 

observed.. Some trees whose fruiting or flowering periods seem to be synchronized with 

northward migration include Guarea glabra (De Steven 1979) and Stemmadenia donnell-
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smithii (McDiarmid 1977) of which the fruits are eaten by 22 species of birds whose diets 

are primarily insectivorous. The fruits of Miconia argentiea and Didymopanax 

morototoni are reported to be eaten almost solely by migrants (Rappole 1983, Greenberg 

1993). 

 One equally has to consider that, although not having been included in the 

variable-radius point counts, scrubs, undergrowth and lianas (see table 3) form an 

important part of an understory bird’s habitat, and consequently, foraging site. An 

estimated 50-90% of trees in neotropical forests may produce fruits whose seeds are 

dispersed by animals, including birds, but understory shrubs produce up to 98% (Karr 

and Brawn 1990). One also should not forget that lianas form a significant component of 

most tropical forests, comprising from 15% to 25% of woody plant stems and species in 

forest sample plots around the tropics, and contribute up to 40% of forest leaf area and 

leaf productivity (Phillips et al. 2005).  

   



 

- 37 - 

Formatted: Centered

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recommendations and conclusion 

Dendroica magnolia 
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 Birds, both migratory and resident, are an important part of the functioning 

ecosystem. Not only do they serve in the pollination and the dispersion of seeds of 

various trees, but they also help regulate the population of invertebrates, some less 

desirable than others.  

 The project initially asks us for specific trees to reforest. However, after analyzing 

the results and upon the qualitative judgments, we have come to the conclusion that is not 

the best approach towards the enhancement and creation of habitats for birds. Due to the 

generalism of most migratory birds during the low-resource time of the dry season, one 

needs to focus their conservation efforts on a broader scale. Native trees such as the 

Cecropia sp. , Xylopia frutescens and the Bursera simaruba, which feature fruits or 

flowers in the dry season, should be targets in a repopulation project. While some species 

such as the Anacardium excelsum are over represented, other native trees such as the 

Xylopia frutescens can only be found in low numbers. However, the list of native trees far 

from stops at the 8 trees of our survey from the incredible variety of Panama’s flora. 

Furthermore, not only birds, both migrants and residents, will be advantaged by this 

increase in food sources and habitats; the entire fauna would gain from such a feat. Such 

flagship species like the sloths, who feed on tree species such as the Cecropia sp. , will 

also find the repopulation to their advantage.  

 

Implications for the future   

At long term, the enhancement of natural habitats through repopulation with 

native species will also have socioeconomical advantages . Panama’s tourism industry is 

on the rise, yet there is very little tourism infrastructure. However, this allows the country 
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to take advantage of tourism’s new global profile, one that focuses on the synergy of 

tourism, conservation, and research: ecotourism (Lumpkin 1998). Ecotourism is the fuel 

on which such parks as PNM are running, apart from donations through contributors.  

Ecotourism, also, needs a backbone. Beautiful scenery, uncommon yet relatively 

abundant fauna and flora and flagship species are all part of the recipe. PNM is already a 

world famous bird watching site, but there is no disadvantage in boosting the name and 

role even more.  

 In order to have repopulation, one needs to start by having a nursery in which one 

can grow saplings. Upon further talks with park administration, guards and Sr. Sixto, we 

have found that last June there has been a proposal for a  nursery with native species. 

Such less common native species in the park as the X. frutescens and M. argentea could 

greatly contribute to the habitat of migratory birds if repopulated.  

 

Where to act 

 In the light of the need to see a continuation in this project, we propose that one of 

PFSS’s 2008 internship projects in the PNM be a pilot run of a nursery of native species. 

The feasibility of such a project has been rated as “good” by a co-PFSS student this year 

who built a nursery of native species in an indigenous community with “quite limited 

resources” (Senikas, A. Personal communication.).  

 From the project proposal of June 2006, the methodology for the building of a 

nursery is the following:  

1. Selection and preparation of the place. 

2. Gathering of seeds and stakes.   
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3. Storage of seeds.  

4. Filling of bags and/or pots with a substrate made of 1/3 sand, 1/3 compost and 1/3 

soil.  

5. Sowing of seeds, depending on the specie’s conditions of germination, latency 

and dormancy periods.  

6. Maintenance.   

7. Plantation of saplings.  

 

Inferred from conversation with the student mentioned above and our own 

judgment of time constraint and resource constraint in terms of a project of one semester 

in Panama, we conclude that a pilot project of about 500 future saplings is realizable. 

Stages 1-5 can be carried out with minimum expense (bags, pots and material for 

substrate) as seeds can be gathered in the park itself. Considering that the park’s 

estimated budget for the first stages of construction of the nursery reaches about $20,000, 

this project would not only advantage the students by providing an appealing internship, 

but also PNM itself. However, stages 6 and 7 would have to be left in the hands of PNM 

itself due to the time constraint of internships. As for the selection of the species, we trust 

that such experienced and knowledgeable persons as the Sr. Sixto or Rafael Gomez will 

provide the students with the advice and suggestions needed.  
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A final note on migratory birds…  

Migratory birds are ambassadors between the two hemispheres, affecting the 

communities both in Neartic and in the Neotropics. As environmental degradation 

continues and habitats are lost, the bird population is only one of numerous to be 

devastated by these accelerating processes. However, in order to have effective 

conservation, a great quantity of research still needs to be done, especially on the ecology 

of migrants at stopover points and wintering grounds. The participation of the people in 

those conservation efforts should always be included, as they, and only them, control 

land-use. An important aspect of  research on Neartic migrants is the need for joint 

projects involving scientists from the United States, Canada and the various nations of the 

Neotropics.  

 Although this project is only a pilot study, we hope that it has given a bit of 

insight into what has to be improved and what is left to be done. Each step that we take, 

whether they’re great or small, brings us closer to the objective: the conservation of a 

biodiversity; the conservation of life on Earth.  
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Table 1. Showing the bird species identified during 14 transect censuses preformed along the Monotiti and 

Cieneguita rails in the morning and evening. The # ID'ed refers to how many of each species was identified 
over the entire census period. 

El Monotiti and La Cieneguita 

Bird Species 

# 

ID'ed M/R Bird Species 

# 

ID'ed M/R 

Black and White Warbler 3 M  Rufous Mourner 2 R 

Black and Yellow Tanager 1 R Rufous Piha 1 R 

Black-tailed flycatcher 1 R Scarlet-Rumped Cacique 1 R 

Black-throated Trogon 1 R Shiny Cowbird 1 R 

Blue Dacnis 1 R Slaty Antshrikes 1 R 

Blue-crowed Motmot 3 R Slaty-coloured Grosbeak 1 R 

Broad-billed Motmot 1 R Slaty-tailed Trogon 4 R 

Brown Creeper 1 R Slaty-winked Foliage-gleaner 1 R 

Brown-capped Vireo 1 R Social Flycatcher 2 R 

Brownish Twisting  1 R Southern-beardless Tyrannulet 1 R 

Buff-fronted Foliage-gleaner 1 R Speckled Mourner 1 R 

Chestnu-sided Warbler 1 R Squirrel Cuckoo 2 R 

Chestnut-headed Oropendola 1 M Streak-breasted Treehunter 1 R 

Collared Aracari 2 R Streaked Flycatcher 3 R 

Crested Oropendola 4 R Striped Woodhaunter 1 R 

Crimson-backed Flycatcher 1 R Stripe-tailed Hummingbird 1 R 

Crimson-crested Woodpecker 3 R Sulphur-bellied Flycatcher 1 M 

Crimson-rumped Tanager 1 R Summer Tanager 2 M 

Dusky Antbird 1 R Swallow 1 R 

Dusky-capped Flycatcher 1 R Tawny-throated Leaftosser 1 R 

Great Kiskadee 1 R Tawny-winged Woodcreeper 1 R 

Green Honeycreeper 1 R Tropical Gnatcatcher 1 R 

Lineated Woodpecker 1 R Tropical Kingbird 1 R 

Long-billed Gnat-wren  1 R Variable Seedeater 1 R 

Magnolia Warbler 2 M Violaceous Trogon 1 R 

Northern scrub flycatcher  1 R Warbler 3 M 

Ochracaous wren 2 R White-bellied Antbird 1 R 

Orange-billed Sparrow 6 R White-breasted Woodwren 1 R 

Orchard Oriole 1 M White-necked Puffbird 1 R 

Oropendola  1 R White-shouldered Tanager 10 R 

Pale-vented Pigeon 1 R White-tailed Emerald Hummingbird 1 R 

Phillidelphia Vireo  2 M Wilsons Warbler 1 M 

Plain Xenops 2 R Yellow-backed Oriole 1 R 

Plain-brown Woodcreeper 1 R Yellow-billed Cacique 1 R 

Plain-coloured Tanager 1 R Yellow-crowned Euphonia 1 R 

Red-fronted Amazons 1 R Yellow-eared Toucanet 1 R 

Red-thoated Ant-tanager 4 R Yellow-tailed Oriole 3 R 

Rosy-thrush Tananger 1 R       

Total # of species 75 Total # of individuals 119 

Total # of migrant species 9 Total # of migrant individuals 13 

% of migrant species/total sp. 12% % of migrant ind./total ind. 11% 
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Table 2. Showing the bird species identified during 14 transect censuses preformed along the Roble and 
Caobos trails in the morning and evening. The # ID'ed refers to how many of each species was identified 

over the entire census period.  

El Roble and Los Caobos 

Bird Species # ID'ed M/R Bird Species # ID'ed M/R 

Acadian Flycatcher 1 M Rufous-and-white Wren 1 R 

Bananaquit 1 R Sapphire-throated Hummingbird 1 R 

Black and White Warbler 2 M Scarlet Tanager 2 M 

Blackburnian warbler 1 M Snowy-bellied Hummingbird 1 R 

Blue-crowned Motomot 3 R Social Flycatcher 3 R 

Blue-gray Tanager 1 R Spot-crowned Euphonia 2 R 

Clay-coloured Thrush 1 R Squirrel Cuckoo 1 R 

Common Tody Flycatcher 1 R Streaked Flycatcher 1 R 

Crested Oropendola 1 R Summer Tanager 1 M 

Crimson-backed Tanager 7 R Thick-billed Euphonia 3 R 

Flycatcher 1 R Trogon 1 R 

Forest Elaenia 1 R Tyrant-flycatcher  1 R 

Hummingbird 1 R Variable Seedeater 6 R 

Keel-billed Tucan 1 R Violet-bellied Hummingbird 1 R 

Lance-tailed Manakin 3 R White-shouldered Tanager 1 R 

Olive-sided Flycatcher 1 M White-tailed Pigeon 1 R 

Orchard Oriole 3 M Yellow Warbler 2 M 

Panama Flycatcher 1 R Yellow-backed Oriole 2 R 

Plain-colored Tanager 4 R Yellow-bellied Elaenia 1 R 

Prothonotary Warbler 3 M Yellow-bellied Flycatcher 1 M 

Red-crowned Woodpecker 1 R Yellow-crowned Euphonia 2 R 

Red-legged honeycreeper 2 R Yellow-olive Flycatcher 1 R 

Red-lored Amazon 1 R Yellow-rumped Cacique 5 R 

Red-throated Ant-tanager 1 R Yellow-throated Vireo 2 M 

rufous tailed, spotted body 1 R       

Total # of species 49 Total # of individuals 87 

Total # of migrant species 11 Total # of migrant individuals 19 

% of migrant species/total sp. 22% % of migrant ind./total ind. 22% 
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Table 3. Showing the trees found to be in association with birds during 14 

transect censuses preformed along two groups of trails in the morning or 
evening.The # ID'ed refers to how many of each species was identified over the 

entire census period.  

El Monotiti and La Cienaguita El Roble and Los Caobos 

Tree Species # ID'ed Tree Species # ID'ed 

Bursera simaruba 27 Anacardium excelsum 8 

Unknown 19 Cecropia sp.  8 

Anacardium excelsum 16 Xylopia frutescens 8 

Scrub 11 Luehea seemannii 7 

Spondias mombin 9 Tabebuia rosea 7 

Guazuma ulmifolia 6 tree behind office 6 

Luehea seemannii 6 Erythrina crista-galli 5 

Lianas 5 Guazuma ulmifolia 5 

Cojaba rufescens 3 Unknown 4 

Cecropia sp.  3 Bursera simaruba 4 

Bamboo scrub 3 Spondias mombin 3 

Scrub, under Zorro 2 Pseudobombax septenatum   1 

Myconia sp.   2 bushes with pink flowers 1 

Mangifera indica 2 Delonix regia 1 

Fycus sp. 2 Lianas 1 

Tabebuia rosea 2 Saccharum spontaneum 1 

Pseudobombax septenatum  2 Tabebuia rosea with a lot of lianas  1 

Snag 1 Scrub 1 

Pond 1 Sigua 1 

Palms and grass 1 

Myconia sp.   1 

Amaioua corymbosa 1 

Enterolobium cyclocarpum 1     

Total     23 126 19 73 
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Table 4. Showing the cumulative results (combining all four trails) of the census, all of the bird species 
identified.  

Bird Species # ID'ed Bird Species # ID'ed 

Acadian Flycatcher 1 Rufous Mourner 2 

Bananquit  1 Rufous Piha 1 

Black and White Warbler 5 rufous tailed, spotted body 1 

Black and Yellow Tanager 1 Rufous-and-white Wren 1 

Blackburnian Warbler 1 Sapphire-throated Hummingbird 1 

Black-tailed flycatcher 1 Scarlet Tanager 2 

Black-throated Trogon 1 Scarlet-Rumped Cacique 1 

Blue Dacnis 1 Shiny Cowbird 1 

Blue-crowed Motmot 6 Slaty Antshrikes 1 

Blue-gray Tanager 1 Slaty-coloured Grosbeak 1 

Broad-billed Motmot 1 Slaty-tailed Trogon 4 

Brown Creeper 1 Slaty-winked Foliage-gleaner 1 

Brown-capped Vireo 1 Snowy-bellied Hummingbird 1 

Brownish Twisting  1 Social Flycatcher 5 

Buff-fronted Foliage-gleaner 1 Southern-beardless Tyrannulet 1 

Chestnut-sided Warbler 1 Speckled Mourner 1 

Chestnut-headed Oropendola 1 Spot-crowned Euphonia 2 

Clay-coloured Thrush 1 Squirrel Cuckoo 3 

Collared Aracari 2 Streak-breasted Treehunter 1 

Common Tody Flycatcher 1 Streaked Flycatcher 4 

Crested Oropendola 6 Striped Woodhaunter 1 

Crimson-backed Tanager 8 Stripe-tailed Hummingbird 1 

Crimson-crested Woodpecker 3 Sulphur-bellied Flycatcher 1 

Crimson-rumped Tanager 1 Summer Tanager 3 

Dusky Antbird 1 Swallow 1 

Dusky-capped Flycatcher 1 Tawny-throated Leaftosser 1 

Flycatcher 1 Tawny-winged Woodcreeper 1 

Forest Elaenia 1 Thick-billed Euphonia 3 

Great Kiskadee 1 Trogon 1 

Green Honeycreeper 1 Tropical Gnatcatcher 1 

Hummingbird 1 Tropical Kingbird 1 

Keel-billed Tucan 1 Tyrant-flycatcher  1 

Lance-tailed Manakin 3 Variable Seedeater 7 

Lineated Woodpecker 1 Violaceous Trogon 1 

Long-billed Gnat-wren  1 Violet-bellied Hummingbird 1 

Magnolia Warbler 2 Warbler 3 

Northern scrub flycatcher  1 White-bellied Antbird 1 

Ochracaous wren 2 White-breasted Woodwren 1 

Olive-sided flycatcher 1 White-necked Puffbird 1 

Orange-billed Sparrow 6 White-shouldered Tanager 11 

Orchard Oriole 4 White-tailed Emerald Hummingbird 1 

Pale-vented Pigeon 1 White-tailed Pigeon 1 

Panama Flycatcher 1 Wilsons Warbler 1 
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Bird Species # ID'ed Bird Species # ID'ed 

Phillidelphia Vireo  2 Yellow Warbler 2 

Plain Xenops 2 Yellow-backed Oriole 3 

Plain-brown Woodcreeper 1 Yellow-bellied Elaenia 1 

Plain-colored Tanager 5 Yellow-bellied Flycatcher 1 

Prothonotary Warbler 3 Yellow-billed Cacique 1 

Red-crowned Woodpecker 1 Yellow-crowned Euphonia 3 

Red-fronted Amazons 1 Yellow-eared Toucanet 1 

Red-legged honeycreeper 2 Yellow-olive Flycatcher 1 

Red-lored Amazon 1 Yellow-rumped Cacique 5 

Red-thoated Ant-tanager 5 Yellow-tailed Oriole 3 

Rosy-thrush Tananger 1 Yellow-throated Vireo 2 

  Total # of species 109 

  Total # of individuals 204 

 
 
 
 

Table 5. Showing the cumulative results (combining all four trails) of the census, all of 
tree species identified.  

Tree Species # ID'ed Tree Species # ID'ed 

Bursera simaruba 31 Cojaba rufescens 3 

Anacardium excelsum 24 Myconia sp.   3 

Unknown 23 Fycus sp. 2 

Luehea seemannii 13 Mangifera indica 2 

Spondias mombin 12 Scrub, under Zorro 2 

Scrub 12 bushes with pink flowers 1 

Cecropia sp.  11 Enterolobium cyclocarpum 1 

Guazuma ulmifolia 11 Delonix regia 1 

Tabebuia rosea 9 Amaioua corymbosa 1 

Xylopia frutescens 8 Palms and grass 1 

Lianas 6 Pond 1 

tree behind office 6 Tabebuia rosea with a lot of lianas  1 

Erythrina crista-galli 5 Saccharum spontaneum 1 

Bamboo scrub 3 Sigua 1 

Pseudobombax 

septenatum   3 Snag 1 

  Total # of species 30 

  Total # of specimens 199 

 
 
 

 
 

 
 
 



 

- 48 - 

Formatted: Centered

Table 6. Migratory species identified during the 
census, compiled from all four trails.  

Migratory Bird Species # ID'ed 

Acadian Flycatcher 1 

Black and White Warbler 5 

Blackburnian Warbler 1 

Chestnut-sided Warbler 1 

Magnolia Warbler 2 

Olive-sided Flycatcher 1 

Orchard Oriole 4 

Phillidelphia Vireo  2 

Prothonotary Warbler 3 

Scarlet Tanager 2 

Sulphur-bellied Flycatcher 1 

Summer Tanager 3 

Wilsons Warbler 1 

Yellow Warbler 2 

Yellow-throated Vireo 2 

Yellow-bellied Flycatcher 1 

Total # of species 16 

Total # of individuals 32 

 

 
 
 

Table 7. Indices of differential foraging site per specie.    

 Black and 

white warbler 

Orchard 

Oriole 

Prothonotary 

warbler 

Scarlet 

Tanager 

Yellow-

throated vireo 

# of tree species 4 3 3 2 2 

# of individuals 5 4 3 2 2 

# of tree species 

#of individuals 

0.8 0.75 1 1 1 
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Table 8. Showing the number of species found on all four trails 

(union) those found only on the Monotiti/Cienaguita (MC only) 
and those found only on the Roble/Caobos (RC only), and the 

Jaccard similarity index calculated from these figures.  

 Union MC only RC only Jaccard index 

birds 16 60 26 0.17 

trees 10 8 7 0.4 

 
 
 

Table 9. Showing the frequency of various activies preformed by birds visiting each species of tree observed 
during the point counts.  

Activity 

Anacardium 

excelsum 

Bursera 

simaruba 

Tabebuia 

rosea 

Guazuma 

ulmifolia 

Xylopia 

frutescens 

Cecropia 

sp.  

Luehea 

seemannii 

Delonix 

regia 

resting  2 1 1 3 4 12 1 13 

foraging/feeding 12 31 1 9 17 37 7 7 

mating 0 0 2 0 0 0 0 2 

ratio of foraging to 

other activities 0.86 0.97 0.25 0.75 0.81 0.76 0.88 0.32 

 
 

 

Table 10. Showing the average height, average area of sky seen through the canopy, the average 
leaf width, and whether there is fruit or flowers present on trees important to birds in Parque 
Natural Metropolitano.  

Tree Species Average Height 

Average area of 

sky visible 

Average leaf 

width (cm) Fruit or Flower 

Anacardium excelsum 36.0 16.0 9.5 flowers 

Bursera simaruba 17.8 88.0 1.6 Fruit 

Tabebuia rosea 18.9 43.0 8.0 Nothing 

Guazuma ulmifolia 20.3 57.0 3.0 flowers and fruit 

Xylopia frutescens 16.2 40.0 1.9 Nothing 

Cecropia sp.  17.9 61.0 30.0 flowers and fruit 

Luehea seemannii 26.5 16.1 7.6 flowers 

Spondias mombin 20.6 75.0 2.9 Nothing 
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Table 11. Showing the results of the point counts.   

Anacardium excelsum 

# Individuals 14

# Species 10

# trials 3
  

Type of activity 2 resting; 12 foraging/feeding 

Bursera simaruba 

# Individuals 32

# Species 22

# trials 3
  

Type of activity 1 resting; 31 foraging/feeding 

Tabebuia rosea 

# Individuals 4

# Species 3

# trials 3  

Type of activity 
1 resting;1 foraging/feeding; 2 
mating 

Guazuma ulmifolia 

# Individuals 12

# Species 5

# trials 3
  

Type of activity 3 resting; 9 foraging/feeding 

Xylopia frutescens 

# individuals 22

# species 16

# trials 3
  

type of activity 4 resting; 17 foraging/feeding 

Cecropia sp.  

# individuals 44

# species 23

# trials 3
  

type of activity 12 resting; 37 foraging/feeding 

Luehea seemannii 

# individuals 11

# species 8

# trials 2
  

type of activity 1 resting; 7 foraging/feeding 

Delonix regia 

# individuals 22

# species 7

# trials 1  

type of activity 
13 resting; 7 foraging/feeding;  
2 mating 
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Table 12. Results of the tree census, indicating how many trees were found on each section of each trail.  

El Monotiti 

Section of trail 

Anacardium 

excelsum 

Bursera 

simaruba

Tabebuia 

rosea 

Guazuma 

ulmifolia 

Xylopia 

frutescens 

Cecropia 

sp.  

Luehea 

seemannii 

Spondias 

mombin Total 

Guardhouse to crane 8 5 12 9 0 10 7 12 63 

Crane to Lookout 16 12 4 4 0 10 6 1 53 

Lookout to Cienaguita 13 34 3 14 0 34 11 7 116 

Total 37 51 19 27 0 54 24 20 232 

La Cienaguita 

Section of trail 

Anacardium 

excelsum 

Bursera 

simaruba

Tabebuia 

rosea 

Guazuma 

ulmifolia 

Xylopia 

frutescens 

Cecropia 

sp.  

Luehea 

seemannii 

Spondias 

mombin Total 

Cienaguita to termites 15 1 1 1 0 3 4 4 29 

termites to #7 4 6 0 1 1 3 4 3 22 

#7 to guardhouse 9 19 9 2 2 5 12 10 68 

Total 28 26 10 4 3 11 20 17 119 

El Roble 

Section of trail 

Anacardium 

excelsum 

Bursera 

simaruba

Tabebuia 

rosea 

Guazuma 

ulmifolia 

Xylopia 

frutescens 

Cecropia 

sp.  

Luehea 

seemannii 

Spondias 

mombin Total 

Guard house 13 6 7 2 0 15 12 1 56 

Cross caobos 0 7 6 7 0 11 1 0 32 

after laguna 1 0 11 0 1 2 11 7 33 

Total 14 13 24 9 1 28 24 8 121 

Los Caobos 

Section of trail 

Anacardium 

excelsum 

Bursera 

simaruba

Tabebuia 

rosea 

Guazuma 

ulmifolia 

Xylopia 

frutescens 

Cecropia 

sp.  

Luehea 

seemannii 

Spondias 

mombin Total 

Entrance 2 0 3 1 6 4 8 2 26 

After view point 3 0 0 0 2 3 6 1 15 

Pseudobombax septenatum 8 0 2 0 0 1 3 0 14 

Bancs 17 0 0 0 0 0 1 0 18 

Total 30 0 5 1 8 8 18 3 73 

 
  
Table 13: Behaviours corresponding to each mode used in the variable radius point counts based on 

Remsen and Robinson 1990.  

 Resting/perching mode Foraging/feeding mode Mating mode 

 

 

 

 

Behaviours 

Open perch, passive 
searching of aerial 
invertebrates, hanging 

with subsequent flight-off, 
preening feathers, sallying 

(fly from a perch to attack 
a food item and then return 
to the perch) 

 

Hanging (with subsequent 
movements within this 
cathegory), reaching , 

flaking, pecking, tearing, 
hammering, scratching, 

chiseling, pulling, 
scratching, prying,  

Male flutters behind a 
perched female 
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Table 14. List of the migratory birds of PNM based on the Plan de Manejo 1993 and Ridgely and 

Swynne 1993.  

Family Scientific name English name Spanish 

names 

Abundance 

Cathartidae Cathartes aura Turkey vulture Gallinazo 

cabecirrojo 

S 

Falconidae Falco peregrinus Peregrine falcon Halcón peregrino R 

Pandion haliatetus Osprey Aguila 
perscadora 

S 

Ictinia 

mississippiensis 

Mississippi kite Elanio migratorio R 

Buteo platypterus Broad-winged hawk Gavilán aludo A 

 
 
 
Accipitridae 
  
  
  

Butea swainsoni Swainson’s hawk Gavilán 
Swainson 

A 

Scolopacidae Actitis macularia Spotted sandpiper Playero coleador S 

Coccyzus 

erythropthalmus  

Black-billed cuckoo Cuclillo 
piquinegro 

R  
Cuculidae 
  Coccyzus americanus Yellow-billed cuckoo Cuclillo 

piquiamarillo 

R 

Apodidae Chaetura pelagica Chimney swift Vencejo de 

chimenea 

R 

Comtopus borealis Olive-sided flycatcher Pibí boreal R 

Contopus virens Eastern wood-pewee Pibí oriental R 

Empidonax 

flaviventris 

Yellow-bellied 

flycatcher 

Mosqueríto 

ventriamarillo 

R 

Empidonax virescens Acadian flycatcher Mosqueríto 
verdoso 

R 

Myarchus crinitus Great-crested 
flycatcher 

Copetón viajero R 

Myiodinastes 

luteiventris 

Sulfur-bellied 

flycatcher 

Mosquero 

ventriazufrado 

R 

Tyrannus tyrannus Eastern Kingbird Tirano norteño R 

 
 
 
 
 
 
Tyrannidae 
  
  
  
  
  
  
  

Tyrannus savanna Fork-tailed flycatcher Tijereta sabanera R 

Stelgidopteryx 

serripennis 

Northern rough-winged 
swallow 

Golondrina 
alirrasposa 

norteña 

R Hirundinidae 
  

Hirundo rustica Barn swallow Golondrina 
tijereta 

R 

Catharus ustulatus Swainson’s thrush Zorzal de 
Swainson 

S Muscicapidae 
  

Hylochichla 

mustelina 

Wood thrush Zorzal del bosque R 

Vireo flavifrons Yellow-throated vireo Vireo 
pechiamarillo 

R 

Vireo olivaceus  Red-eyed vireo Vireo ojirrojo R 

Vireonidae 
  
  

Vireo flavoviridis Yellow-green vireo Vireo 
verdiamarillo 

R 

Vermivora peregrine Tennessee warbler Reinita verdilla R 

Dendroica petechia Yellow warbler Reinita amarilla S 

Emberizidae 

  
  Dendroica 

pensylvanica 

Pennsylvanian warbler Reinita 
flanquicastaña 

R 
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Family Scientific name English name Spanish names Abundance 
Dendroica magnolia Magnolia warbler Reinita colifajeada S 

Dendroica fusca Blackburnian warbler Reinita 

gorginaranja 

S 

Dendroica castanea Baybreasted warbler Reinita 
gorginaranga 

S 

Mniotilta varia Black and white 
warbler 

Reinita trepadora S 

Sethophaga ruticilla American Redstart Candelita norteña S 

Protonotaria citrea Prothonotary warbler Reinita 
protonotaria 

R 

Helmintheros 

vermivorus 

Worm-eating warbler Reinita gusanera R 

Seiurus aurocapillus Ovenbird Reinita hornera R 

Seirus 

noveboracensis 

Northern waterthrush Reinita acuatíca 

norteña 

C 

Oporornis formosus Kentucky warbler Reinita 
cachetinegra 

R 

Oporornis 

Philadelphia 

Mourning warbler Reinita enlutada R 

Wilsonia Canadensis Canada warbler Reinita collareja R 

Piranga olivacea  Scarlet tanager Tángara escarlata S 

Piranga rubra Summer tanager Tángara veranera R 

Pheucticus 

ludovicianus 

Rose-breasted 
grosbeak 

Picogrueso 
muslinegro 

R 

Guiraca caerulea Blue grosbeak Picogrueso azul R 

Icterus spurious Orchard oriole Bolsero castaño R 

  
 
Emberizidae 

  
  
  
  
  
  
  
  
  
  
  
  Icterus galbula Northern oriole Bolsero norteño R 

R: rare. S: scarce. C: common. A: abundant.  
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Figure 1. Individual's activity at tree point counts. Displaying the results of the Point counts preformed 
on 8 species considered the most significant for birds in the dry season. All species received 3 repetitions of 

30 minutes each, with the exception of Guacimo colorado which received two and Delonix regia which 
recieved one. 
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Figure 2. Total bird visit per tree. The number of bird species recorded to have visited each species of 
tree during the point counts. Again, it its important to note that all species received 3 repetitions of 30 
minutes each, with the exception of Guacimo colorado which received two and Delonix regia which 

received one. 
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Figure 3. Frequency of observation of migratory birds over the course of the bird census.  
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Figure 4. Average height of trees important to birds in Parque Natural Metropolitano. The data was 
taken from 10 randomly selected trees of each species. 
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Figure 5. Average area of sky through canopyof trees important to birds. Showing how much sky, on 
average, could be seen through the canopy of each tree important for birds in Parque Natural Metropolitano. 

The data was taken from 10 randomly selected trees of each species. 
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Figure 5. Average leaf areaof trees important to birds. Showing the average leaf area of trees important 

for birds in Parque Natural Metropolitano. The data was taken from 10 randomly selected trees of each 
species. 
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Figure 6. Tree census results. Showing results from all four trails cumulated. 
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Appendix 3: 

Additions to results 
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The five most seen migratory birds in PNM                                                                                                                                                                                                                                                                                                                                

 

Black and White Warbler 

 The Black and White Warbler breeds from as far north as west-central Northwest 
Territories over thorough northern Alberta and central Saskatchewan  to southern Quebec 
and Newfoundland, south to eastern Motnana, central Texas, Louisiana, Alabama, 
Georgia, and North Carolina. This species spends its winters from southern Texas and 
Florida through Mexico and Central America and the Carribean to northern South 
America (DeGraaf and Rappole, 1995). It is a common species throughout its range, and 
is thought to have had population increase from 1966 to 1995 according to King and 
Rappole, (unpublished) and from 1966 to 1987 according to Robbins et al. (1989).  
 During breeding season, the Black and White Warbler is associated with 
deciduous or mixed forest, found to be less abundant in coniferous forest. It is often 
found in scrubby habitat, either mature or second growth forests. A major threat to the 
Black and White Warbler is parasitism by the Brown-headed Cowbird. It continues to 
favor tall scrub during migration, but during the winter prefers mature forest, and 
occasionally old second growth and parks (DeGraaf and Rappole, 1995). As is supported 
by our observations, the Black and White Warbler forages on large limbs and trunks, in 
both the breeding season and the winter (Tramer and Kemp, 1980). Askins et al. (1992) 
found that the Black and White Warbler is much more common in moist forest than in 
dry evergreen woodland on US Virgin Islands.  
 

Orchard Oriole 

 The Orchard Oriole breeds from Southeastern Saskatchewan east below the Great 
Lakes to Norhtern Massachusetts, south to Michaocan, Mexico, Texas, the Gulf Coast, 
and central Florida, and west to eastern Colorado. It migrates through Cuba, wintering 
from Mexico to Columbia and Venezuela. Rarely it winters in southern Texas and coastal 
California (DeGraaf and Rappole, 1995). The Orchard Oriole is considered locally 
common, but the American Breeding Bird Survey documents long term declines from 
1966-92 (Perterjohn et al., 1992?).  
 The Orchard Oriole prefers orchards and open country with a few scattered trees, 
residential areas, farmlands, wooded margins, and lightly wooded river bottoms. It avoids 
heavily wooded or dense forests, and at times inhabits marshes and bordering trees. An 
interesting dependency has been studied between the Orchard Oriole and Erythrina fusca, 
a large tropical tree abundant in the Panama Canal Zone. It has been shown that the 
Orchard Oriole is the only species of birds capable of correctly opening Erythrina fusca 
flowers, in order to obtain nectar and receive pollen for transfer to other flowers. Further 
evidence for this potential example of coevolution are the fact that Erythrina fusca 
flowers during a period when the Orchard Oriole is the most common, and that a portion 
of the flower of Erythrina fusca and the mature male Orchard Orioles share the same 
shade of burnt orange.  

 

 

Prothonotary Warbler  

 The Prothonotary Warbler breeds from east-central and southeastern Minnesota, 
south-central Wisconsin, southern Michigan, southern Ontario, central New York, and 
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northern New Jersey south to south-central and eastern Texas, the Gulf Coast, and central 
Florida, and west through eastern Kansas to central Oklahoma. It winters from the 
Yucatan Peninsula south through Central America and in South America from Columbia 
and Northern Ecuador east to northern Venezuela. Its status is uncommon, and is 
considered to be generally declining in the United States (DeGraaf and Rappole, 1995), 
although Robbins et al. (1989), using the Breeding Bird Survey, describes the Pronothory 
Warbler’s population to be increasing.  
 The Prothonotary Warbler is associated with moist lowland or swampy decidous 
woods, such as woods that are frequently flooded, and riparian zones lined with willow. 
It is the only cavity nesting warbler other than Lucy’s warbler, preferring Downy 
Woodpecker and chickadee holes in stumps or snags in or near water. The nest is usually 
low, about 1.5 m above the ground. In the winter, the Prothonotary warbler can be found 
in thickets adjoining rivers, ponds, and lagoons, and also in mangroves (DeGraaf and 
Rappole, 1995).  
 In Venezuela, the Prothonotary Warbler was observed arriving in early September, 
increasing in numbers rapidly through October, then population size dropped off rapidly 
from November to December, remaining constant until early February when the 
population dropped off until they were completely absent by mid-March. They were 
found to feed mostly on Coleoptera, Lepidoptera, insect larvae, Hymenoptera, and 
Aranae, by hopping in vegetation up to 3 m from the ground, and gleaning almost 
exclusively on foliage and twig substrates (Lefebvre et al., 1992).   
 

Scarlet Tanager 

 The Scarlet Tanager breeds from Manitoba, western Ontario, southern Quebec, 
and New Brunswick south to eastern North Dakota, central Nebraska, southern Kansas, 
eastern Oklahoma, central Arkansas, northern Alabama, and northern Georgia; casually 
in the western United States. It winters from Panamá and Columbia south, on the eastern 
side of the Andes, through eastern Ecuador and Peru to northwestern Bolivia in South 
America (DeGraaf and Rappole, 1995). It is considered common, but population declines 
have been noted in its breeding grounds, attributed to habitat change due to succession 
(Briggs and Criswell, 1979). Data gathered through the Breeding bird survey also 
indicates declines from 1987 to 1987 (Robbins et al., 1989). 
 The Scarlet Tanager inhabits mature or nearly deciduous and mixed deciduous-
coniferous woodlands, roadsides, parks, and large shade trees of suburbs. In the Great 
Plains, the Scarlet Tanager tends to inhabit mature hardwood forests along river valleys, 
on hillsides, and in valleys. The Scarlet Tanager builds a saucer-shaped nest, far from the 
trunk on a large tree, under the shade of a leaf cluster. The Scarlet is commonly host to 
cowbird parasitism. The Scarlet Tanager’s winter range is considered restricted to forest 
or woodlands, and thus is highly vulnerable to tropical deforestation (Morton, 1992).  
 

Yellow Throated Vireo 

 The Yellow Throated Vireo breeds from southern Manitoba, Minnesota, southern 
Ontario, New Hampshire, and southwestern Maine south to eastern Texas, the Gulf Coast 
and central Florida and west to the Dakotas, Nebraska, Kansas, Oklahoma, and west-
central Texas. Most of the population winters in Mexico and Central and South America 
from Columbia to French Guinea, including Trinidad and Tobago. There have been some 
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instances of Yellow-throated Vireo’s wintering in Florida, the Bahamas, Cuba and 
Jamaica.  
 The Yellow-throated Vireo is considered rather uncommon to common, with a 
declining population. Briggs and Criswell (1979) found that the Yellow Throated Vireo 
has been declining in it breeding range, specifically in Washington, from 1966 to 1988. 
Temple and Temple (1976) also document dramatic declines in Yellow Throated Vireo 
populations in New York state from 1955 to 1972. They suggest that perhaps this 
species’ virtual disappearance may be due to its preference for large oak and elm trees as 
nesting sites.  
 During the breeding season, the Yellow-throated Vireo inhabits mature, moist 
deciduous forests, especially in river bottom forests and riparian woodlands. It prefers 
open woodlands with partially open canopies.  In the southern part of its range, it is found 
preferentially on north-facing slopes. The Yellow-throated Vireo suspends its nest near 
the trunk of large deciduous trees, usually more than 10 m above the ground. In the 
winter, it occurs in seasonal deciduous, broadleaf evergreen, and gallery forests (Rappole 
et al., 1983), making it extremely vulnerable to deforestation (Morton, 1992). 
 

The 8 studied trees  

 
All the following information on the trees, apart from the notes, is taken from Arboles y 

Arbustos de Panama, by L.G. Carrasquilla R. (Carrasquilla 2005).  

 
Latin name: Xylopia frutescens 

Spanish name: Malagueto hembra 
Family: Annonaceae 
Phenology: perennial. Flowering occurs from the middle of the dry season to the 
beginning of the rainy season. The fruits ripen from the end of the rainy season to the 
middle of the dry season.  
Habitat: lowlands and mid-elevations, humid climates, mainly grows in secondary 
vegetations.  
 
Latin name: Anacardium excelsum 

Spanish name: Espavé, Cornezuelo 
English name: Wild cashew 
Family: Anacardiaceae 
Phenology: deciduous. Inflorescence from January to June. Fruits ripen between marches 
and may.  
Habitat: lowlands and mid-elevations, dry to humid climates, along river and creek banks.  
 
Latin name: Spondias mombin 

Spanish name: Jobo 
English name: Yellow mombin 
Family: Anacardiaceae 
Phenology: deciduous. Flowering during dry season. Fruits from July to October.  
Habitat: lowlands and mid-elevations, humid climates, mainly grows in secondary 
vegetations.  
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Latin name: Tabebuia rosea 

Spanish name: Roble 
English name: Oak 
Family: Bignoniaceae 
Phenology: deciduous. Flowering during from January to June. Seeds released more or 
less in march.  
Habitat: lowlands and mid-elevations, mostly humid climates and well-drained to 
swampy soils.  
 
Latin name: Cecropia longipes and peltata 
Spanish name: Guarumo 
Family: Cecropiaceae 
EPhenology: perennial. C. longipes flowers from April to June and bears fruits from July 
to November, C. peltata flowers and bears fruits during most part of the year.  
Habitat: lowlands and mid-elevations, mostly humid climates.  
Notes: Very fast-growing pioneer specie, one of the only trees to grow in Saccharum 

spontaneum, the leaves are consumed by sloths.  
 
Latin name: Guazuma ulmifolia 

Spanish name: Guácimo negrito 
Family: Sterculiaceae 
Phenology: deciduous. Flowering during from March to May and from September to 
November. Fruits ripen in January, March, October and December. Fruits remain on tree 
for a long time. 
Habitat: lowlands and mid-elevations, mostly humid climates and well-drained to 
swampy soils. 
Notes: The flowering period seems to correspond with the time of arrival and time of 
departure of migratory birds.  
 
Latin name: Luehea seemannii 

Spanish name: Guácimo colorado 
Family: Sterculiaceae 
Phenology: partially deciduous. Flowering from November to February. Fruits ripen from 
March to July.  
Habitat: lowlands and mid-elevations, mostly humid climates. 
 
Latin name: Bursera simaruba 

Spanish name: Indio desnudo 
Family: Burseraceae 
Phenology: deciduous. Flowering from March to middle of June. Fruits appear from May 
to December.  
Habitat: lowlands, dry to very humid climates. 
Notes: Fruits seem to remain on tree for a long time and are regularly consumed by birds.  
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Chronogram of activities 

 
Estimated days in the field: 30 (including agouti days). 
Estimated days researching and writing the paper: 20.  
 

January 11, 12, 18, 19, 25, 26 

• We attempted to put together a feasible study of the agouti in Parque Natural 
Metropolitano 

• We walked with Sixto, and talked about the feeding habits and distribution of the 
agouti 

• We determined that studying the population distribution and structure of the 
agouti in Parque Natural Metropolitano would be very difficult, and would most 
likely not give results.  

• This is due to the fact that, according to the literature, the best way to determine 
the population size and distribution of this kind of mammal is not through visual 
surveys, but instead footprints. Unfortunately the dry season is not the best time to 
count footprints.  

•  Therefore we decided to change our project, in order to be able to contribute in a 
realistic way to the Parque Natural Metropolitano.  

February 1, 2 

• Discussion of the new project with our supervisor at the park.  

• Determination of the goals and methods for the new project: assessment of 
important tree species for migratory birds in Parque Natural Metropolitano 

• Research at STRI for background information on this topic 
 

February 5 

8:00 AM-12: 30 PM Orientation walk with Sixto 
1:00 PM-4:00 PM Research in the Parque Natural Metropolitano library 
4:00 PM-6: 30 PM 

• Dian: Walk along the Caobos and Roble trails, as described in Methods 

• Siobhan: Walk along the Cieneguita and Monotiti trails, as described in 
Methods 

 

February 6, 7, 8, 9 

5:30 AM- 6:00 AM Biking to Parque Natural Metropolitano 
6:00 AM-9:30 AM  

• Dian: Walk along the Caobos and Roble trails, as described in Method I 

• Siobhan: Walk along the Cieneguita and Monotiti trails, as described in 
Method I 

9:45 AM-10:10 AM Siobhan and Dian bike back to el Ciudad del Saber 
12:00 PM-3:15 PM Research online  
3:30 PM- 4:00 PM Returning to Parque Natural Metropolitano 
4:00 PM-6:30 PM 

• Dian: Walk along the Caobos and Roble trails, as described in Method I 

• Siobhan: Walk along the Cieneguita and Monotiti trails, as described in 
Method I 
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February 12-14 

5:30 AM- 6:00 AM Biking to Parque Natural Metropolitano 
6:00 AM-9:30 AM  

• Dian: Walk along the Caobos and Roble trails, as described in Method II 

• Siobhan: Walk along the Cieneguita and Monotiti trails, as described in 
Method II 

9:45 AM-10:10 AM Siobhan and Dian bike back to el Ciudad del Saber 
12:00 PM-3:15 PM Research online  
3:30 PM- 4:00 PM Returning to Parque Natural Metropolitano 
4:00 PM-6:30 PM 

• Dian: Walk along the Caobos and Roble trails, as described in Method II 

• Siobhan: Walk along the Cieneguita and Monotiti trails, as described in 
Method II 

 

February 15 

Work on the Work-plan and Progress Report.  
 

March 8, 9 

5:30 AM- 6:00 AM Biking to Parque Natural Metropolitano 
6:00 AM-9:30 AM  

• Dian: Walk along the Caobos and Roble trails, with a focus on composition of 
mixed species groups and preferred trees 

• Siobhan: Walk along the Cieneguita and Monotiti trails, with a focus on 
composition of mixed species groups and preferred trees 

• 9:45 AM-10:10 AM Siobhan and Dian bike back to el Ciudad del Saber 
12:00 PM-3:15 PM Research online  
3:30 PM- 4:00 PM Returning to Parque Natural Metropolitano 
4:00 PM-6:30 PM 

• Dian: Walk along the Caobos and Roble trails, as described above 

• Siobhan: Walk along the Cieneguita and Monotiti trails, as described above 
 

March 15, 16 

Research about point count methodology, and migrant bird foraging. 
 

Third Internship Week, March 19-23 

March 19th 

5:30 AM- 6:00 AM Biking to Parque Natural Metropolitano 
6:00 AM-9:30 AM Variable distance point counts of four trees, half an hour each tree. 
10:00 AM-12:00 PM Research in the Parque Natural Metropolitano Library 
1:00 PM-3:30 PM Measuring trees (height, density) 
4:00 PM- 6:00 PM Variable Distance point counts of four trees, half an hour each tree.  
 

March 20 

5:30 AM- 6:00 AM Biking to Parque Natural Metropolitano 
6:00 AM-9:30 AM Variable distance point counts of four trees, half an hour each tree. 
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10:00 AM-12:00 PM Research in the Parque Natural Metropolitano Library 
1:00 PM-3:30 PM Measuring trees (height, density) 
4:00 PM- 6:00 PM Variable Distance point counts of four trees, half an hour each tree.  
 

March 21 

5:30 AM- 6:00 AM Biking to Parque Natural Metropolitano 
6:00 AM-9:30 AM Variable distance point counts of four trees, half an hour each tree. 
10:00 AM-12:00 PM Research in the Parque Natural Metropolitano Library 
1:00 PM-3:30 PM Measuring trees (height, density) 
4:00 PM- 6:00 PM Variable Distance point counts of four trees, half an hour each tree.  
 

March 24 

9:00 AM-12:00 PM Tree census 
1:00 AM-3:30 PM  Measuring trees (height, density) 
 

March 23  

9:00 AM-12:00 PM Tree census 
1:00 AM-3:30 PM  Measuring trees (height, density) 
 

March 29
th
 and 30

th
 

9:00 AM-12:00 PM Tree census 
1:00 AM-3:30 PM  Measuring trees (height, density) 
 

April 5
th
, 6

th
 ,16

th
-24

th
  

Research and writing of the paper, guide, and mapping our findings.



 

- 67 - 

Formatted: Centered

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Appendix 4: 

Maps and photographs 
 

 

 

Map 1: regional location of PNM 
Map 2: satellite photograph of PNM 
Map 3: trails with landmarks of PNM 
Map 4: vegetation types of PNM 

 
All maps are from the Plan de Manejo del Parque Natural Metropolitano. PNM, 1999. Formatted: Font: Not Italic
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Map 1  
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Appendix 5: 

Chronogram of activities, budget 

Map 2 
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Map 3 
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Map 4 
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Appendix 5: 

Guide to bird observation in PNM
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A Guide to Bird watching for beginnersA Guide to Bird watching for beginnersA Guide to Bird watching for beginnersA Guide to Bird watching for beginners    
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What to bring?  
� A good pair of binoculars with magnification 

power of at least 7x10.  
� A field guide of the birds of Panama.  
� We recommend:  

o An Illustrated Field Guide to the Birds 
of Panama by E.Ponce and G. 
Mouschette, Balboa 2005.  
Each page presents illustrations of two 
birds, with symbols depicting habitat, 
diet and basic characteristics on the 
side.  
☺: Gives essential information in one 
glance. Bilingual. 
�: It is can be hard to flip through 
each page in search of a bird, 
especially when time is limited at how 
long you have to observe its 
characteristics!  

o A Guide to the Birds of Panama by 
Robert S. Ridgely and John A. 
Gwynne, Jr. 2nd Edition, Princeton University Press, 1989.  
This book contains illustrated plates where up to 20 similar species of 
birds are depicted, the opposing pages lists both scientific and common 
names and the reference page where a more in-depth description and 
information on habitat, habits and range can be found. 
☺: Allows in one glance comparison betweens similar species (less 
flipping). Very accurate and high quality drawings.  
�:  Not bilingual, but a Spanish version is available. May require a bit of 
field experience. Lacks silhouette drawings for when observing birds in 
flight.  

� A note book to write down your observations. You can record the name, the 
location and time of sightings and the characteristics.  

� A small back-pack with essential outdoor activity gear such as: a water bottle, 
insect repellents, sunscreen, etc.  

 

Don’t forget to: 
� Wear comfortable clothing and shoes. Remember, this is the forest, not a museum. 

Big pockets are very practical.  
� Avoid wearing artificial colours and go for natural tones of green, brown, beige, 

or black. Birds are very sensitive to colours!  
� Practice the art of silent walking. It’s the birds’ song that you want to hear, not 

your noisy trudging.  
 
 

 



 

- 75 - 

Formatted: Centered

So, where to start? 
� The best times to bird watch are either at sunrise, from 6h30 – 9h00, and in the 

late afternoon, from 16h30-18h30.  
� Walk on the path at a comfortable pace and open both eyes and ear: often, you 

will first hear the bird before you see it! 
� When you have located your bird, follow it until it rests. Don’t get too close (a 

three meters distance is usually good).  
� Keeping your eyes on it, raise and focus your binoculars for a closer look.  
� If you’re a beginner, it’s going to take a bit of practice with your binoculars! 
� Trick with binoculars: locate something that stands out next to the bird, and try to 

target that larger object first.  
� When you see the bird:  

o Compare its size to a familiar bird: is it as big as a sparrow? A starling? A 
pigeon? A crow?  

o Quickly note two or three easy to remember characteristics. For example: 
bright yellow breast feathers, small and fine beak, short tail…  

� Try to take in as much as possible before going to your book; it may be that the 
next time you look, the bird will be gone!  

� Record your observations. A recollection of seen birds can make an excellent 
souvenir to take home! 

 
 

Top 5 of birds in PNM during the dry season (based on the experience of two beginners):  
 

On el Monotiti and la Cieneguita trails: 

1. White-shouldered Tanager 
2. Orange-billed Sparrow 
3. Red-throated Ant-tanager 
4. Slaty-tailed Trogon 
5. Blue-crowned Motmot 

 

On El Roble and Los Caobos trails: 

1. Crimson-backed Tanager 
2. Variable seedeater 
3. Yellow-rumped Cacique 
4. Lance-tailed Manakin  
5. Social flycatcher 

 

3 Memorable bird moments that we caught (and hope you will see too) at the PNM: 
 

Male lance-tailed manakins’ jumping competition 

Where? Los Caobos, in the shrubs and dense undergrowth.  
When? Middle of the dry season. 
What? The two rivals jump one after the other, seeming to almost be competing on who 
jumps the highest.  
How? They make a distinctive short diou sound.  
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The hummingbirds’ dance  

Where? El Roble, in the nursery near the pond on. 
When? Anytime, when it’s not raining.  
What? This part of the park has the most species of hummingbirds, delecting on the 
nectar of flowers as colourful as them.  
How? Just walk through the nursery and enjoy the sight.  
 

His majesty the trogon 

Where? Mostly La Cieneguita.  
When? All year. 
What? The colourful trogon likes to perch on a low-level, mostly leafless branch. It’s 
puffed chest  gives it a look of superiority as it gazes down from it’s woody throne.  
How? Open you eyes to flashes of red, yellow or blue-green.   

The Red-legged honeycreeper, 

a resident bird of the park.  
Formatted: English (U.S.)

Deleted: Dendroica magnolia
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