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Course Introduction 
The Amazon basin brings to mind many superlatives 

in describing its geography and biology – it is the largest 
tropical forest ecosystem on Earth, harboring the greatest 
proportion of its terrestrial and freshwater biodiversity. The 
Amazon rainforest can also be thought of as an incredibly 
complex machine, comprised of millions of individual 
components working together, as represented by its biotic 
and abiotic elements. Ecological interactions - between 
fungi, microbes, plants, insects, birds, mammals, soil, air, 
water, sunlight – form the basis of the Amazon rainforest’s 
identity and stability, and acting over an evolutionary time 
scale have given rise to its amazing diversity. The existence 
and maintenance of this diversity has fascinated ecologists 
and inspired multiple generations of scientific careers, 
dating back to Alfred Russel Wallace’s vivid impressions 
from his first expeditions in the late 19th century. In the 
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present day, ecological research in the Amazon rainforest 
continues to be a compelling endeavor, aided by 21st century 
technology and tools that have generated new insights and 
fields of enquiry. At the same time, the Amazon rainforest 
faces a multitude of existential threats from rampant 
anthropogenic disturbances – logging, agriculture, hunting, 
mining, road-building, urban expansion, and climate change. 
Given the dire consequences of the loss and degradation of 
the Amazon rainforest for planet’s biodiversity and climate 
stability, there is an urgent need for increasing efforts 
towards the conservation, restoration and sustainable 
resource use of Amazon rainforests. The success of these 
efforts relies on understanding the fundamentals of the 
ecosystem and its functioning i.e. the ABCs of Amazon 
rainforest ecology.

Course Objectives 
This course is intended to provide an introduction and 
broad overview of Amazon forest ecology and conservation, 
with a taxonomic focus on plants and a geographic focus on 
the Madre de Dios basin in southeastern Peru. The 
overarching theme is the incredible biodiversity of Amazon 
rainforests, the key factors and processes underlying its 
creation and maintenance, and the impact of anthropogenic 
disturbance - past, current and future - on these critically 
important forest ecosystems. Classroom-style lectures will 
complement extensive field-based activities and 
interpretation, and individual and group projects. The basics 
of tropical plant taxonomy and field botany skills will be 
imparted through hands-on instruction and practice. The 2-
week course will be divided between two long-term research 
sites and field stations on the Madre de Dios and Tambopata 
Rivers that provide access to a variety of representative 
habitats.               

By the end of this course, participants will have acquired a 
solid ecological grounding that will substantially enhance 
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their interpretation and appreciation of Amazon rainforest ecosystems and their splendid 
complexity. This knowledge will serve as a launch pad for careers dedicated to research, conservation 
and advocacy of our planet’s most valuable and irreplaceable ecosystem.

Course Topics 

The underlying basis of Amazon forests: Rainforest soils and nutrient cycling

- Edaphic distinction between floodplain vs. tierra firme forests in the lowland Amazon, and its 
geologic basis. 

- The "paradox of tropical luxuriance" i.e. how do these hyperdiverse and hyper-productive 
ecosystems persist on very low-nutrient soils (particularly in tierra firme forest) and what are 
their key adaptations? 

- Exploring the feasibility, opportunities and limitations of doing agriculture of different scales 
and intensities on rainforest soils. 

- Impact of alluvial gold mining on tropical soils, and exploring mitigation/reforestation 
strategies.

�3



Field Projects International Inkaterra and Malinowski Field Stations

Building an Amazon forest: Primary riparian succession and the development of diversity

- The role of rivers in continually creating new habitat and destroying/recycling mature forest. 
- The development of tree diversity is a long process that takes place over multiple centuries, 

involving multiple distinct stages and turnover of species that represent different life history 
and biological traits/guilds. 

- Successional processes and dynamics in non-floodplain habitats i.e. tierra firme, swamps, 
bamboo-dominated forests, etc.  

- Why conventional commercial logging i.e. clear-cutting is ecologically unsustainable in 
Amazon forests, and what are the alternatives?

Hyperdiversity of Amazon forests: creation, maintenance, processes and patterns 

- How has it developed, factors responsible at different spatiotemporal scales (continental > 
hectare, evolutionary > ecological), major mechanisms and theories. 

- Tree diversity and the role of plant-animal interactions: the Janzen-Connell hypothesis. 
- The impact of bushmeat hunting and defaunation on diversity, structure and carbon stocks of 

tropical forests.

Rainforest rhythms: Phenological cycles, keystone resources & climate change

- What is phenology, and how do tropical forest plants coordinate their phenophases i.e. 
leafing, flowering and fruiting, in relation to abiotic (climatic) and biotic factors? 

- How does the consumer (animal) community depend on/respond to plant phenological 
cycles? 

- Keystone plant resources: theoretical basis and practical determination  
- The potential impact of climate change on Amazon rainforest phenology, and its trickle-down 

impacts on diversity and ecosystem function.

Breaking down the green wall: a primer in neotropical plant systematics and taxonomy

- A survey of the neotropical flora and the prominent orders, families and genera that 
comprise it 

- Botanical terminology and the fundamentals of taxonomic identification 
- The Gentry method of field botany and its application to western Amazonian flora

Conservation & sustainable use of Amazon forests: issues, challenges, opportunities

- A history perspective: megafaunal extinctions, pre-Colombian landscapes, the rubber boom 
- Recent and contemporary drivers of deforestation: logging, agriculture, road-building, urban 

expansion 
- The “golden curse” of Madre de Dios: alluvial gold mining and its impacts 
- Conservation and sustainable use strategies: protected areas, community reserves, 

ecotourism

�4



Field Projects International Inkaterra and Malinowski Field Stations

Exercises, Activities and Visits 
Identification of stem and leaf taxonomic characters using hand lens

Tree bark diagnostics: texture, odor and latex

Identifying trees with binoculars

Photographing plants for ID and diagnostics outdoors and indoors

Creating and maintaining plant trait databases

Floristic inventories and sampling vegetation diversity: transects and plots

Collecting and preparing botanical vouchers

Daily trail walks at Reserva Amazonica and Malinowski Biological Station

Bio-orchard and Palmetum at Reserva Amazonica

Canopy walkway at Reserva Amazonica

“Aguajal” palm swamp at Reserva Amazonica

Oxbow lake visit (Lago Sandoval)

Tierra firme forest and brazil nut concession at Lago Valencia

Successional chronosequences along river meanders

La Torre guard post and observation tower

Chuncho clay lick visit in Tambopata National Reserve

Logging concession visit

Camino Verde nursery and reforestation project

Daily Schedule 
Date Activities

Day 1 Morning & Afternoon: Arrive in Puerto Maldonado; 
travel to Inkaterra Guides Field Station (IGFS); settle 
in; Welcome by IGFS staff and researchers, brief 
history of Reserva Amazonica 
Evening: Overview of course itinerary, activities, 
and logistics. 
Night: Night hike (optional)

Date
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Day 2 Morning & Afternoon: Rainforest hike, Palmetum 
visit 
Evening: Lecture and discussion 
Night: Canopy walkway visit

Day 3 Morning: Aguajal visit 
Afternoon: Rainforest hike 
Evening: Lecture and discussion

Day 4 Morning: Oxbow lake visit 
Afternoon: Rainforest hike, field botany exercises 
Evening: Lecture and discussion

Day 5 Morning: Brazil nut concession and tierra firme 
forest visit 
Afternoon: Field botany exercises 
Evening: Lecture and discussion

Day 6

Morning: Rainforest hike and field botany exercises  
Afternoon: Bio-orchard visit; lecture and discussion 
Evening: Planning and logistics for next morning 
departure

Day 7

Morning & Afternoon: IGFS-PEM-Puerto Candamo 
transfer; travel up the Tambopata River to 
Malinowski Biological Station (MBS) with stopover at 
La Torre guardpost  (~6 hours total) 
Evening: Arrive  and welcome to PVM; history and 
overview of Tambopata National Reserve 
Night: Night hike (optional)

Day 8

Morning: Trail hikes in tierra firme and floodplain 
habitats  
Afternoon & Evening: Plant voucher collection and 
preparation workshop

Day 9
Morning: Visit to Chuncho clay lick 
Afternoon & Evening: Preparation and logistics for 
vegetation surveys 

Day 10
Morning: Floristic inventories in tierra firme habitat 
Afternoon & Evening: Voucher collection, 
preparation, organization

Day 11
Morning: Floristic inventories in tierra firme habitat 
Afternoon & Evening: Voucher collection, 
preparation, organization

ActivitiesDate
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Day 12
Morning: Floristic inventories in floodplain habitat 
Afternoon & Evening: Voucher collection, 
preparation, organization

Day 13

Morning: Floristic inventories in floodplain habitat 
Afternoon: Voucher collection, preparation, 
organization 
Evening: Planning and logistics for next morning 
departure

Day 14

Morning: Boat travel back to Puerto Maldonado 
Afternoon: Visit UNAMAD herbarium, deposit 
vouchers 
Evening: Farewell dinner and drinks

Day 15 Departures from Puerto Maldonado

ActivitiesDate
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Coursework and Evaluation 

In contrast to a traditional classroom style course, this field course will emphasize experiential 
learning via observation and practice in the field. Coursework and evaluation are comprised of the 
following elements:

Element Short Description Grade % /
Max. Points 
Possible

Pop quizzes
Pop quizzes based on material covered in the lectures are 
intended to serve primarily as a memory aid for key tropical 
forest ecology concepts and facts.

10

Participation in 
discussion of 
readings

Active participation and contribution to discussions of 
assigned readings by each participant will benefit and enrich 
the entire group’s experience.

10

2-page research 
proposal

A 2-page research proposal is to be based on an ecological 
theory and/or applied research idea covered in lectures and 
readings that captures your imagination. This exercise is 
intended to serve as practice for research grant competitions 
targeted at undergraduate and graduate level students.

10

Plant 
identification 
skills

Plant identification skills will be practiced and tested 
throughout the course in a variety of settings and exercises. 20

Contributions to 
digital 
photoherbarium

Course participants will collaborate in the creation of a 
digital photoherbarium based on flowers, fruits, seeds and 
leaves encountered during the course, which will be 
consolidated, organized and distributed at the end of the 
course. Each participant is expected to contribute high-
quality images of at least 20 distinct taxa.

20

Participation in 
floristic inventories

Course participants are expected to collaborate 
enthusiastically in the collection, preparation and deposition 
of botanical vouchers during the multi-day floristic 
inventories scheduled in the second half of the course. 
Evaluation of each participant is based on their relative 
contributions to the overall group effort.

30

100 Total Points
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To convert overall grade percentages to letter grades that will appear on your transcript, the following grading 
scheme will be applied:

Letter Grade Percentage Letter Grade Percentage

A 92.5 ≦ % ＜100 C 72.5 ≦ % ＜77.5

A- 90.0 ≦ % ＜92.5 C- 70.0 ≦ % ＜72.5

B+ 87.5 ≦ % ＜90.0 D+ 67.5 ≦ % ＜70.0

B 82.5 ≦ % ＜87.5 D 62.5 ≦ % ＜67.5

B- 80.0 ≦ % ＜82.5 D- 60.0 ≦ % ＜62.5

C+ 77.5 ≦ % ＜80.0 F % ＜60.0
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