
Project Title: Comparison of Avian Communities in Three Anthropogenic Landscapes 

in the Rio Grande de Manatí Watershed 
 

A. Introduction 
 

Human societies have been closely tied to birds for thousands of years for economic, cultural, ethical 

and spiritual reasons.  In many countries, birds are presented as symbols of conservation, serving as 

ambassadors for habitat protection and environmental education.  Not only is the affinity of humans 

toward birds used by conservationist as a catch but studies of avian communities has shown that birds 

are sensitive indicators of the health of the environment.  Birds are high in the food chain, thus respond 

quickly to the population trends of other biological groups.  Their behaviors makes them rather easy and 

inexpensive to study, therefore are often used as biological indicators of environmental change. 

 

Bird studies are also an excellent mechanism for attracting volunteers of diverse backgrounds into 

scientific and conservation programs.  Evidence that this approach is an effective tool for engaging 

volunteer citizens is the CTPR’s Citizen Science project at Hacienda Esperanza Nature Reserve, funded 

by the NSF.  This particular project had nearly 5,400 participations and impacted more than 2,100 

volunteers.  The avian community project that was part of the CTPR’s Citizen Science endeavor 

impacted over 370 volunteers, close to 18 percent of the project total.   

 

In an effort to integrate volunteer citizens into a scientific project with conservation implications we will 

compare bird communities between recently impacted, early secondary forest and mature secondary 

forest habitats along the Río Grande de Manatí watershed.  This study will provide an insight on how 

bird communities respond to human-altered landscapes along the watershed.   

 

B. Project Description 
 

The main goal of this project is to engage and train volunteer citizen scientists in conducting bird 

ecology research at the Río Grande de Manatí watershed.  Volunteers will collect baseline data on the 

diversity, relative abundance, behavior, and habitat relationships of terrestrial bird species.  The data 

collected by this project will provide a better understanding of the ecology and natural history of bird 

species and populations living and using the watershed.  This project will reach its goal by; 1) providing 

volunteers with life-changing experiences in natural science, and 2) collecting useful information on bird 

ecology.  

 

1. Volunteer training objectives:  

 

a. Bird Ecology Workshops - The Principal Investigator (PI) and his assistants 

(graduate/undergraduate students) will prepare and provide educational workshops for training 

volunteers in bird identification, census techniques, behavioral observation, and habitat sampling.  

The objective is to expose volunteers to techniques and identification methods prior to going in the 

field.  

 

b. Volunteer Field Research Experiences –Volunteers will learn to interpret how land use history and 

plant communities may affect bird community structure and how these communities behave 

throughout the year.  The PI will plan and supervise field research activities to be executed by the 

volunteers, who will be trained by the technical team through seminars and field practice to design 

the research study, select and set the survey transects, describe the plant communities in each 

sampling plot and identifies birds visually and by their calls during each survey.  The citizen team 

will enter all data and be involved in data management and analysis.  Results of the research project 

will be presented by the volunteer group in diverse local and abroad venues, and with articles in local 

and national newspapers, thus, completing their informal scientific training.  The volunteer core will 



be expected to continue their involvements in similar citizen science projects as mentors and 

examples. 

 

2. Bird ecology research objectives:  

 

a. Bird abundance and diversity– Following basic training, volunteers will conduct bird surveys in 

three different landscapes that reflect different stages of plant succession along the Río Grande de 

Manatí watershed.  Bird surveys will be conducted in recently impacted (<10 years since impact), 

early secondary forest (15-25 years since impact) and mature secondary forest (>30 years since 

impact) habitats.  Volunteers will be organized in groups of 3-5 people to proportionally sample 

habitats, contingent on the seasonal condition and availability each habitat type.  Since many bird 

species are migratory, the year-round censuses will provide a good picture of the seasonal 

fluctuations of bird populations, as well as their local population dynamics.  Depending on the 

available area in each habitat, the team will identify 8 to 10 sampling plots measuring 25 meters in 

diameter with a distance of 100 meters between each plot.  The limits for each plot will be defined 

and mark in the field.  Bird surveys will be started 30 minutes after dawn.  All individual birds seen 

or heard within the 25 meters will be identified and annotated.  Useful information, such as age, sex, 

behavior will be collected when available.  Each volunteer will use 8x42 binoculars to search for 

birds each sampling bout.  Each of the sampling plts will be surveyed between 24 and 30 days.  

Volunteers will be able to determine avian biodiversity indices (Shannon-Wiener and Simpson’s 

diversity indices) for comparison between plant communities as well as relative abundance indices 

for all bird species.   

 

b. Habitat sampling – Plant communities will be described on each sampling plot and compared 

between the three habitats.  Volunteers will be able to determine biodiversity indices (Shannon-

Wiener and Simpson’s diversity indices) for comparison of plant communities.  Sampling will consist 

of counting and identifying all woody vegetation with a diameter at breast height (DBH) of 2.5 

centimeters or more.  This phase of the project will be conducted during the same dates in which bird 

sampling is conducted.   

 

C. Dissemination 
 

Results of proposed project will be presented in 1-2 scientific conferences, either in locally or abroad.  

These presentations will be prepared by graduate/undergraduate research assistants and core volunteers 

assigned to the project.  Presentations will also be given to other volunteers and general public in special 

activities of CiLab.  Preliminary data may be presented on radio or published in local newspapers or 

natural science magazines or bulletins. 

 

A minimum of one peer-reviewed manuscript will be submitted for publication consideration to a 

regional scientific journal specializing in ecology or ornithology.   

 

Volunteers  
1. Volunteer Duties:  

It is expected that the recruited volunteers will have little scientific experience and will be required 

to participate in the project from the design phase to the presentation of the results from the study.  

At the end of the project these neophyte citizen scientists shall have become leaders in their 

communities and continue training other potential volunteers in the near future.  Although the 

project will focus on committed participants, one-time or occasional visitors will be able to 

participate in training and educational workshops, supplemental bird surveys and plant community 

assessments. 

 



Volunteers will be divided into three teams, which will be composed of five volunteers and a 

technical guide with previous experience in avian research methodology and field work.  These three 

teams will rotate and visit recently impacted, early secondary forest and mature secondary forest 

habitats to conduct the bird community surveys.  By visiting all project areas, each volunteer will 

have a complete understanding of the differences and similarities within each site.  This holistic view 

of the project will be essential during the analysis phase of the study and for their presentations in 

symposia and/or periodicals and peer reviewed journals.  In general, the volunteers will gain 

valuable experience on all facets of the scientific method, define main questions and hypothesis, 

project design and methodology, field logistics, data gathering, data analysis and dissemination of 

results in various media.   

 

By participating in this project, the volunteers will gain and overall view of the complexity of nature 

by experiencing the close association between birds, plant communities and how human activities 

may affect these important interactions.  Such understanding is fundamental for educating other 

members of their community, especially decision makers, and drive conservation efforts into the 

design and implementation of effective management strategies of the invaluable natural resources in 

the Rio Grande de Manatí Watershed. 

 

In addition, the participants will design educational modules centered in the biological complexity of 

the biological communities of the Rio Grande de Manatí Watershed.  These modules will include 

field guides, posters describing the main biological communities of the watershed and a children’s 

booklet aimed at describing the attributes of conservation of the natural resources of the watershed.   

 

2. Materials  

 8x42 Binoculars 

 Water proof digital camera 

 Trail Camera and case 

 Garmin 62s GPS 

 Metric 100m reels 

 Plant press 

 Press ventilators 

 Press driers 

 Hand pruners 

 Telescopic pruners 

 7x pocket magnifying glass 

 30 cm flexible ruler 

 Reflective flagging tape 

 Rite in the Rain ring binder paper 

 Rite in the Rain ring binder 1/2 inch 
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