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Course Introduction 
In recent years there has been an increasing focus on the decline 
of avian populations. Today, we know that the two main reasons 
for this decline are habitat loss and climate change. In order to 
make conservation decisions to reverse or at least stem this 
decline, it is necessary to have information about avian 
population dynamics and habitat quality. One way to acquire such 
information is through bird surveys. 

Given their conspicuity, diversity, and relative ease of observation, 
birds have also been considered one of the best indicators of 
habitat stability among the vertebrates. Since they use a broad 
range of resources, including different food, shelters, and nesting 
sites, we can use them to detect changes in habitat structure, 
diversity, and overall resource availability. An additional advantage 
to avian conservation is the potential to protect several other 
species with whom they share their distribution.
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The Amazon rainforest is one of the richest regions in the world 
in terms of bird species; more than 1000 species have been 
reported there, including 265 endemic species. Such richness 
depends on geological and climatic events that have taken place 
throughout the Earth's history. In particular, the Peruvian 
Amazon is recognized as a biodiversity hotspot of some renown. 

Moving west from the Amazon you encounter the incredible 
Andes mountain range, with a completely distinct cloud forest 
habitat with its own unique complement of avifauna. A birdathon 
in 2014 recorded an incredible 422 species transitioning from the 
lowland to cloud forests in Peru.

This course visits three field stations: Los Amigos Biological Field 
station, with its associated terra firme forests, Inkaterra Field 
Station, with low-land palm forests and Wayqecha Field Station, 
in the cloud forests. Participants may choose to spend two weeks 
in the lowland forests or three weeks and add on the cloud forest 
component of the course.

Prior courses have observed over 230 species over a 2 week period 
at just Los Amigos. 

Course Objectives 
The general objective of this course is to introduce participants 
to tropical ornithology, exploring the evolutionary, anatomic and 
taxonomic perspectives, with an emphasis on avian ecology. The 
course will also attempt to foster an interest in scientific research 
in participants, with a special focus on developing analytical 
skills. As such, the course is divided into two parts, one 
theoretical and the other  practical. These two parts are planned 
to complement each other, so that participants can put into 
practice the knowledge they acquire in lectures. Thus, the 
specific objectives of the course are to teach: (1) basic avian 
biology, (2) the diversity of avifauna of the forests of Peru, (3) 
different survey techniques and their applications, (4) basic 
interactions between birds and their habitats, and the theoretical 
bases for them, and (5) the knowledge and tools crucial to the 
implementation of ornithological projects in the wild.
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Course Topics
Topic of Study Activity Description

I. Fundamentals of Ornithology

> Characteristics of birds: form 
and function

Lecture What is a bird? We will review the 
diacritic characteristics used to define a 
bird

> Use of field guides 
> Taxonomy

Lecture In field guides, birds are pooled in 
look-alike groups. What does this 
arrangement means in terms of 
evolution?

>Tropical birds have a slow pace 
of life 

>Small organ size contributes to 
the slow pace of life in tropical 
birds 

>The Amazon river as a dispersal 
barrier to passerine birds: Effects 
of river width, habitat and 
taxonomy

Research articles discussion Unlike their temperate counterparts, 
tropical birds take it easy when it 
comes to reproducing and growing.  

Geographical barriers, such as rivers, 
can affect different bird groups in 
different ways, depending on their 
anatomical and behavioral 
characteristics. 

We will see why such differences exist.

II. Scientific Projects

>Designing scientific studies Lecture Participants will learn how to design 
research protocols in order to 
implement scientific studies.

>Point counts 

>Line transects

Lectures Participants will learn the advantages, 
biases, and principles of two of the 
most used methods for birds surveys.

>Mist nets 

>Telemetry

Lectures We will learn the principles of mist nets 
and telemetry, the ideal situations for 
using them, the principles, biases, and 
the ethics everyone should keep in 
mind while using them.

>Bird assemblages in second-
growth and old-growth forests,  

>Costa Rica: Perspectives from 
mist nets and point counts

Research article discussion We will discuss a research paper on 
how we can obtain different results by 
using different methods and sites, and 
how to choose the appropriate  
method for each situation. 
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III. Birds and their environment

>Factors limiting populations 

>Tree cavity availability and 
selection by a large-bodied 
secondary cavity-nester: the 
Military Macaw (Ara militaris)

Lectures Students will learn which 
environmental factors can limit tropical 
bird populations, and will see an 
example from a research article.

>Optimal diet strategy of a large-
bodied psittacine: Food resource 
abundance and nutritional 
content enable dietary 
specialization by the Military 
Macaw

Lecture Students will identify the optimal diet 
strategies that may be employed by 
large-bodied, threatened species, and 
will learn the importance of 
considering both food resource 
availability and nutritional content 
when evaluating dietary strategies.

>Habitat use and selection of the 
Military Macaw in the coast of 
Jalisco, Mexico

Lecture What’s the difference between habitat 
use and habitat selection? Students will 
examine this while analyzing a research 
article on the Military Macaw

>Bird community composition 
across an Andean tree-line 
ecotone

Research article discussion Students will discuss the evidence that 
suggests that ecotones promote 
species richness and diversity in a 
high-Andean community in Southern 
Peru.

>Social behavior & breeding 
strategies

Lecture Some bird species have multiple 
mates, while others have only one mate 
at a time…apparently. We will review 
the diversity of mating systems and 
their meaning in terms of evolution.

>Comparison of the mating 
systems and breeding behavior of 
a resident and a migratory 
tropical flycatcher

Research article discussion We will discuss how ecological and 
behavioral factors influence the 
evolution of mating systems in tropical 
birds.

IV. Evolution

>Speciation & adaptive radiation Lecture How do new bird species form? 
Students will learn how new species 
arise, and the processes underlying 
speciation.

Topic of Study Activity Description
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>Evolution of feathers, flight, and 
migration

Lecture Feathers are a distinctive trait of birds, 
and they enable flight and migration 
patterns. How did variations in these 
patterns arise?

>The drivers of tropical speciation Research article discussion The rise of geographical barriers can 
trigger a chain of evolutionary 
processes. We will discuss the 
importance of the geological events 
that occurred in South America that 
produced the current high diversity of 
bird species.

>Species richness and diversity Lecture We will analyze current diversity with 
an emphasis on Peruvian avifauna.

>Populations and communities Lecture Students will learn the definitions of 
populations and communities, their 
differences, and how they interact over 
time.

V. Conservation (Extra topics only for the extra week at Wayqecha field station)

> Conservation: case studies and 
strategies

Lecture There are no recipes for conservation, 
each case is different. We will review a 
few examples from the Neotropics so 
students can learn which aspects to 
consider when planning conservation 
projects.

>Climate change Lecture Students will learn the impact of 
climate change on bird reproduction.

> Does research help to 
safeguard protected areas? 

>When a large reserve is not 
large enough to protect part of a 
population: Blue-and-yellow 
Macaws (Ara ararauna) in Central 
Brazil

Research articles discussions We will discuss how scientific research 
can help conservation, and the current 
evidence on climate change impacts 
on bird species.

Topic of Study Activity Description
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Daily Schedule 
Below is the daily schedule of activities for the field course. Participants should be aware that the timing 
of activities is subject to change due to weather or other unforeseen difficulties, or unanticipated 
opportunities. We will do our best to stick to the following schedule, but a good measure of flexibility will 
allow us to complete all of the planned activities while remaining adaptable to the constantly changing 
conditions in the field. 

Date Activities Reading Discussion Assignments Due

26 Dec Arrive in Puerto Maldonado

27 Dec Morning:  
- Depart from Puerto Maldonado to Los Amigos 
Biological Station 

Afternoon: 
- Arrive at Los Amigos 
- Name game 
- Brief tour around the station 

Night: 
Lectures 
- Use of field guides (lecture) 
- Safety precautions and navigation

Settling in the 
station, prepare for 
the lecture 

Prepare equipment 
for next day

28 Dec Morning: 
- Transects 

Afternoon: 
- Visiting the palm swamp and overlook 

Night: 
Lectures 
- Taxonomy

Transects 
data sheet 

Updating the 
field journal

29 Dec Morning: 
- Mist net survey 

Afternoon: 
- Research Article Discussion 
- Boat trip at Cocha Lobo 

Night: 
Lectures 
- Designing scientific studies

-Small organ size 
contributes to the 
slow pace of life in 
tropical birds 

- Tropical birds 
have a slow pace of 
life

Mist net data sheet 

Updating the field 
journal

Date
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30 Dec Morning: 
- Point counts survey 

Afternoon: 
- Visiting the canopy tower 

Night: 
Lectures 
 - Point counts and line transects

Point counts data 
sheet 

Updating the field 
journal

31 Dec

Morning: 
- Telemetry 

Afternoon: 
- Quiz 1 
- Research Article Discussion 

Night: 
Lecture 
- Telemetry and mist nets (lecture)

The Amazon River 
as a dispersal 
barrier to passerine 
birds: Effects of 
river width, habitat 
and taxonomy

Quiz: 
- form and function 
- taxonomy 

Updating the field 
journal

1 Jan

Morning: 
- Departure from Los Amigos 

Afternoon: 
- Arrival at Inkaterra 

Night: 
Lectures 
- Factors limiting populations 
- Tree cavity availability and selection by a large-

bodied secondary cavity-nester: the Military 
Macaw 

Updating the field 
journal

2 Jan

Morning: 
- Transects 

Afternoon: 
- Research Article Discussion 
- Canopy walkway 

Night: 
Lectures 
- Perspectives from mist nets and point counts

Bird assemblages 
in second-growth 
forests, Costa Rica

Transect sheet data 

Updating the field 
journal

Activities Reading Discussion Assignments DueDate
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3 Jan

Morning: 
- Mist net survey 

Afternoon: 
- Board walk and visit to the palm swamp 
- Quiz 2 

Night: 
Lecture 
- Habitat use and selection in the Military Macaw on 
the coast of Jalisco, Mexico

Mist net data sheet 

Quiz 
- survey methods 

Updating the field 
journal

4 Jan

Morning: 
- Point count survey 

Afternoon: 
- Research Article Discussion 
- Visiting the clay lick 

Night: 
Lectures 
- Social behavior and breeding strategies

Bird community 
composition across 
an Andean tree-line 
ecotone

Point counts data 
sheet 

Updating the field 
journal

5 Jan

Morning: 
- Telemetry 

Afternoon: 
- Quiz 3 

Night: 
Lecture 
- Speciation and adaptive radiation

Quiz: 
- Factors limiting 

populations 
- Social behavior 

and breeding 
strategies

6 Jan

Morning: 
- Habitat survey 

Afternoon: 
- Research Article Discussion 
- Canopy walkway 

Night: 
Lecture 
- Comparison of the mating systems of a flycatcher

Habitat survey data 
sheet 

Updating the field 
journal

Activities Reading Discussion Assignments DueDate
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7 Jan

Morning: 
- Departure from Inkaterra (some students catch 
flights back home, others flights to Cusco) 

Afternoon: 
- Travel to Wayqecha 

Night: 
Lecture 
- Species richness and diversity

Updating the field 
journal

8 Jan

Morning: 
- Point counts survey 

Afternoon: 
- Research Article Discussion 
- Birding at the bridge 

Night: 
Lecture 
- Populations and communities

The drivers of 
tropical speciation

Point transects data 
sheet 

Updating the field 
journal

9 Jan

Morning: 
- Point count survey 

Afternoon: 
- Quiz 4 
- Birding and hiking 

Night: 
Lecture 
- Conservation: Case studies and strategies

Mist nets data 
sheet 

Quiz: 
- Evolution 

Updating the field 
journal

10 Jan

Morning: 
- Transects 

Afternoon: 
- Research Article Discussion 
- Distance sampling practice 

Night: 
Lecture 
- Climate change

- Does research 
help safeguard 
protected areas? 

- When a large 
reserve is not 
large enough to 
protet part of a 
population: Blue 
and yellow 
Macaws (Ara 
ararauna) in 
Central Brazil

Transects data 
sheet 

Updating the field 
journal

Activities Reading Discussion Assignments DueDate
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Course Work 
Field Journal 
    1. This is the essential tool for all field biologists, regardless whether they are ornithologists, 
herpetologists, botanists, etc. Unlike data sheets, on your field journal you can (and must) be as detailed as 
possible, think about it as your data bank, where you can always go back and check if you are missing 
something important for your analysis. If your field journal is complete, you will earn 100 points. We will 
evaluate the following elements on your field journal, each one of them earning different number of 
points:

        1. Date, location name and geographical coordinates 

        2. Location description: write a brief description of the local vegetation (height estimation, general 
description of the canopy and understory), the weather (cloudy, sunny, raining, windy, wind conditions and 
temperature are a plus), description of bird activity (loud, calm, quiet, birds throwing a party), bug noises, 
and any changes you notice since the last time you were there.

        3. Starting time and ending time.

        4. Records of your observations: write about the birds witnessed (species, individuals, activities they were 
engaging in), the methods used to make observations, and the birds' behaviors (eating, nesting, roosting, 
flying away).

    2. The field journal will be reviewed every 7 days, and participants will have to submit it at the end of 
the course for the final review. Most days, participants will have the afternoon free to complete their 
journals, except when we have quizzes or discussions.

11 Jan

Morning: 
- Telemetry 

Afternoon: 
- Research Article Discussion 
- Hiking and birding 

Night: 
Instructions for next day departure

The impact of 
climate change on 
birds

Field journal

12 Jan Departure from Wayqecha to Cusco, spend the 
night there

13 Jan Fly home from Cusco (some might stay on to visit Machu Picchu.

Activities Reading Discussion Assignments DueDate
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Participation in Discussions:
We will discuss a research paper (or two, in the case of the Conservation section) every time we finish a 
section of the course. For such task, participants will be asked to read the articles before their departure 
to Peru. These discussions have three objectives: (1) to reinforce the knowledge acquired on lectures and 
field practices, (2) to maximize the participants analytical thinking with applied knowledge, and (3) to 
contrast ideas, points of view, and critical analysis on the methods, biases, limits, and contribution of the 
research paper in discussion, so participants can apply the information reviewed in the lectures. 
Sometimes it is easier to learn through feedback, so instructors will be always encouraging participants to 
participate in the discussion. the number of points discussions will earn are shown in the previous table.

Participation in Field Activities
Since field activities are planned to put into practice the acquired knowledge, it is very important for 
participants to get involved. We will take in account whether the participants show interest on learning 
how to perform the surveys, the purpose of equipment and how to use it, the biology of the species found 
in the field, their comments or questions about the methods, their contribution to the data sampling, the 
quality of the obtained data or the reports, and their positive attitude. Participants also will have to take 
part in all the survey tasks, such as writing the data on the data sheet, using the equipment, identifying 
the species with the field guides, help setting the mist nets, etc.

Quizzes
Participants will take periodic quizzes throughout the course that will cover the materials seen and 
learned in the preceding 2-3 days. These quizzes are meant to be interactive, visual, and based on what you 
see in your specific course, not just the theoretical lectures you might listen to. They are not going to 
involve lengthy essays but shorter and quicker questions. Each quiz shouldn't take longer than 20 minutes 
or so to complete each time. 

Data Sheets:
Obtaining data is one of the most important parts of every survey. So, for every field practice we will 
provide participants with data sheets that they will have to fill out and hand them to the instructors at 
the end of each field activity. Instructors will evaluate if participants completed the data sheets in the 
right way.
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Grading of Activities

Activity
Description Points possible

2 WK 3 WK

Field journal

Participants will write the date and place of 
the current activities, as well as a brief 
description of the site conditions and 
registered species.

100 150

Data sheets and reports

Bird watching data sheets A checklist of the species observed. 30 60

Mist net surveys data sheets
The mist net data sheet with the species 
caught and the measurements of each 
bird.

60 100

Point counts surveys data 
sheets

A data sheet with the species recorded in 
each point count. 30 70

Line transect surveys data 
sheets

A data sheet with species recorded on 
each transect. 30 60

Habitat surveys data sheets Measurements of the surrounding habitat 
at a specified site. 20 50

Telemetry practice report A brief report on how this exercise went for 
each team

30 30

Discussions

Small organ size contributes 
to the slow pace of life in 
tropical birds.

Participants will discuss how anatomical 
traits can be adapted to different 
environmental conditions.

10 10

Tropical birds have a slow 
pace of life.

...and how these anatomical traits result in 
different physiological adaptations.

10 10

The Amazon River as a 
dispersal barrier to 
passerine birds:

Participants will discuss how a 
geographical barrier can be avoided 
depending on the species' biology.

10 30

Bird assamblages in second-
growth and old-growth 
forests, Costa Rica:

Do different methods influence the esults 
of the survey?

10 30

Bird community 
composition across an 
Andean tree-line ecotone

How does diversity change along a habitat 
gradient?

10 30
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Comaprison of the mating 
systems and breeding 
behavior of a resident and a 
migratory tropical flycatcher

How can two sister species have different 
breeding strategies?

10 30

Drivers of tropical speciation Which geological events are more 
important for speciation to arise?

10 10

Does research help to 
safeguard protected areas?

We will discuss the importance of scientific 
research for bird conservation

10 10

When a large reserve is not 
large neough to protect part 
of a population: Blue-and-
Yellow Macaws (Ara 
ararauna) in Central Brazil

In the last discussion, we will discss the 
biological and ecological factors of bird 
species to keep in mind i order to 
implement conservation strategies

10 10

The impact of climate 
change on birds

How is climate change harmind bird 
populations?

10 10

Quizzes

Form and function and 
taxonomy

75 60

Survey methods 75 60

Factors limiting populations; 
Social behavior and 
breeding strategies

150 120

Evolution 100

Participation in field activities

Mist net surveys 60 60

Point counts surveys 60 100

Line transect surveys 60 100

Telemetry practice 60 100

Habitat survey 60 100

Total Course Points 1000 1500

Activity
Description Points possible

2 WK 3 WK
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Grading Criteria 
To convert final grade percentages to letter grades that will appear on the transcript, the following 
grading scheme will be applied:

Letter grade Percentage Letter grade Percentage

A 92.5 ≦ % ＜100 C+ 77.5 ≦ % ＜80.0

A- 90.0 ≦ % ＜92.5 C 72.5 ≦ % ＜77.5

B+ 87.5 ≦ % ＜90.0 C- 70.0 ≦ % ＜72.5

B+ 82.5 ≦ % ＜87.5 D+ 67.5 ≦ % ＜70.0

B- 80.0 ≦ % ＜82.5 D 62.5 ≦ % ＜67.5

D- 60.0 ≦ % ＜62.5

F % ＜60.0
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