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BRIEF COURSE DESCRIPTION
An introduction to tropical forest ecology and conservation, with particular reference to the Central American
rainforest. The following topics will be explored: tropical flora and fauna; plant and animal interactions; pre-
Columbian and contemporary human rainforest utilization; health of tropical ecosystems; and regional conservation
issues.

Course includes lectures, seminar discussions, and extensive supervised field study and research. Students are
required to keep a comprehensive field journal including daily assignments, directed field observations and
exercises.

Prerequisites: An introductory course in Environmental Science, biology, or physical geography is encouraged but

not required. The material will be taught at an introductory level.

LEARNING OBJECTIVES
The primary objectives of the course are for students to gain a solid understanding of the following:

. Physical and biological characteristics and processes

. Natural history observation skills

. Use of Field Journal as a tool for understanding and inquiring more deeply
. Relevant field techniques in physical and biological sciences

. Inquiry process (experimental design)

. Current Conservation strategies, policies, and issues

COURSE OVERVIEW

Week 1

Monkey Bay Nature Reserve

This private nature reserve lies approximately 30 miles west of Belize City in savannah/pine ridge habitat along the
Sibun River. We'll start by introducing the course, academic expectations and resources, evaluation criteria, and
exploring issues of learning in a field setting (safety guidelines, appropriate behavior, and effective communication).
Curriculum topics to be covered include a geologic overview of Central America (and Belize in particular), karst
topography, soils and soil-forming factors, climate and climatic influences on the distribution and ecology of tropical
forests, and a general introduction to ecology and natural history. Students will begin to develop observational skills;



plant, bird, and animal identification skills; and be introduced to the natural history journal. This first week helps
orient students to the place and provides a broad overview of ecological principles to be covered in more depth
throughout the course, and of the natural history of Belize.

Week 2

Sibun River Canoe trip and Backpack up Indian Creek

We will spend 3 days canoeing the Sibun River, studying watershed processes in the headwater, mid-reach, and lower
reaches. We will highlight the natural history and conservation issues relating to the Sibun River watershed.
Following a layover day back at Monkey Bay to regroup, we will backpack for 3 days up Indian Creek, a tributary to
the Sibun River, from the Western Highway near Monkey Bay to the Hummingbird

Highway. We will deepen our experiential knowledge of the flora and fauna of Belize by discovering plants, birds,
and mammals found in this tropical forest while traveling through karst, or limestone, topography. We will end the
backpack at Five Blues National Park and be transported to San Ignacio for a layover day. Curriculum topics include
geology and geomorphology, karst topography, stream ecology, forest structure and composition (epiphytes, lianas,
stranglers), species interactions, and National Parks as a conservation tool and how they are managed in Belize.

Week 3

Las Cuevas Research Station

This remote field research station, managed by a consortium of parties, including the London Museum of Natural
History, lies south of San Ignacio in the Chiquibul Forest Reserve. Here we will explore moist deciduous tropical
forest in the Macal River watershed deep within the Maya Mountains. At this point, students have been exposed to
and immersed in several tropical ecosystems and have developed a basic understanding of some of the flora and
fauna of Belize. With this context, our stay at Las Cuevas provides an ideal opportunity for deeper studies of
ecology and natural history.

Curriculum topics include more in-depth studies into ecological principles while exploring tropical forest diversity,
structure, light/treefall gaps, and succession; disturbance ecology; and processes of evolution (natural selection and
adaptation, speciation, extinction, sexual selection, cooperative behavior); and the scientific method. Students will
conduct a field research project to explore the process of scientific inquiry. They’ll use the scientific method — from
observations and hypothesis forming and testing to drawing conclusions from their research and analysis — and
present their findings to the group. We will live with several Mopan Mayan people who help run Las Cuevas, who
will teach us “jungle survival skills” (hunting, gathering, water collection, fire and shelter making). The recent
construction of the Challilo dam in the Macal River watershed provides material for discussions on biological
assessments, endangered and keystone species and their protection, and the local and global politics and economics
of the dam. A two-night backpacking trip into the headwaters of the Macal River watershed allows students to better
understand the natural history of this fragile and remote forest, where scarlet macaws, baird’s tapir, jaguars, and
morelet’s crocodile, all protected species, can be found.

At Las Cuevas, we will begin student-led discussions of articles from the course reader relating to the evolution and
conservation of neotropical diversity and the natural history of Central American ecosystems. We’ll also begin oral
presentations on conservation or natural history topics of each student’s choosing. These discussions and oral
presentations will be on-going throughout the duration of the course.

Week 4
Tikal National Park, Guatemala

Tikal, part of the Maya Biosphere Reserve in the Peten region of Guatemala, contains awe-inspiring Mayan ruins
within an extensive tropical forest. Here we will continue to explore tropical forest ecology and diversity as well as
the role of Mayan people (both present and ancient) in the natural history of the region. Pre-Columbian land use
patterns and the collapse of the classic Maya civilization will be covered. We will study bird diversity and behavior,
species interactions and strategies used by trees to disperse seeds. To better appreciate the high diversity found in the
tropics, we will continue our studies of evolutionary theory and the process of natural selection.



Week 5

Tobacco Caye

While on Tobacco Caye, an island in Belize’s Barrier Reef, located 30 kilometers from the coastal town of
Dangriga, we will dive into coral reef ecology and conservation. Basic snorkeling techniques will be taught and used
to explore the rich, colorful biological diversity and intricate relationships between organisms found in coral reefs.
We will also explore mangrove ecology, and discuss threats to and conservation efforts aimed at preserving fragile
coastal and coral reef systems. Principles of conservation biology will be introduced, using coral reefs as models of
diversity and habitat conservation.

Week 6

Maya Center and Cockscomb Basin Wildlife Sanctuary

In the village of Maya Center, we will experience a multi-day homestay with Mayan families and learn about their
co-management of this local protected area. The wildlife sanctuary where jaguar research is conducted lies on the
east side of the Maya Mountains. Here we will continue to refine our observation skills by studying plant-animal
interactions, flowering plants, plant pollination strategies, and the relationship between vegetation communities and
climatic factors. Other curriculum topics include principles of conservation biology, the role of large predators and
“umbrella” or keystone species in the ecosystem, and efforts to protect large areas for the conservation of species
and habitat; theories of biological diversity and both spatial and temporal patterns of diversity.

Week 7

Located south of Cockscomb, the Belize Foundation for Research and Environmental Education (BFREE) is a
private research and educational facility located on an 1153 acre reserve next to the Bladen Nature Reserve.
Biological diversity here is phenomenal, consisting of jaguars, ocelots, tapirs, spider and howler monkeys, Morelet's
crocodiles, more than 300 species of birds, countless insects, and more than 180 reptiles and amphibians. Includes a
six-day backpacking trip into the Bladen Nature Reserve, a protected area into which few are allowed to travel.

Curriculum topics include lectures and discussions on the Bladen Nature Reserve and its co-management, review of
Protected Areas of Belize, discussions of primary conservation issues currently facing BNR, discussion of research
that has occurred and is occurring within the BNR, a series of directed journal observations, Trip planning, and
Leave No Trace and other wilderness ethics. We will explore more deeply into conservation biology with lectures,
reading, and discussions on biological corridors, the effects of isolation and fragmentation, island biogeography, and
amphibians (including the Maya Forest Anuran Monitoring Project). Student-led discussions on these topics and
student presentations will also occur.

Week 8

Barranco

Barranco is a small, remote Garifuna village in southern Belize. For 3 days we will intertwine our lives with the
Garinagu people, exploring their village and lifeways, traveling up the Temash River and learning how to cast nets
for fishing, harvesting and processing cassava (their main food staple), and learning their traditional drumming,
dancing, and spirituality. Curriculum includes lectures, hands-on projects, and an inquiry into culture exercise.

Week 9

Belize Agroforestry Research Center (BARC)

At BARC, located in the southern Maya Mountains, we will use the study of rainforests as a model to learn about
sustainable landscape design. Guest instructors will lead us in discussions of permaculture, agroforestry, and other
sustainable uses of forests. Students will participate in a number of farm tours, and critical thinking exercises related
to the incorporation of ecological patterns and processes into food production systems. We will study the impacts of
traditional and modern land use practices on tropical forest ecosystems. With local Mayan guides, we will explore the
source of the Columbia River.

We will also explore ways to transfer the knowledge and wisdom gained from our tropical field studies to our lives
back at home by considering the choices we make and opportunities we create.




COURSE OUTLINE

I. Physical Context
A. Geologic overview
B. Plant and animal paleogeography
C. Climatic requirements of tropical forests
II. Tropical Forest Ecology
A. Nutrient cycling
1. organics and inorganics
2. sources and sinks
3. mycorrhizae
B. Mutualistic relationships
1. pollination strategies
2. seed dispersal
3. keystone mutualists and linked
extinctions
C. The ecology of treefall gaps
D. Flora
1. forest structure
2. tree architecture
3. epiphytes
4. lianas and stranglers
5. plant chemical defenses
E. Fauna
1. ant ecology
2. neotropical avian migrants and
residents
3. behavior and ecology of spider
and howler monkeys

4. bats and plants
III. People and Rainforests
A. Pre-Columbian land use patterns
1. classic Maya terrace, raised field,
multiple cropping and milpa (slash
& burn) agriculture.
2. collapse of classic Maya
civilization and population pressure
on forests
B. Contemporary Maya land use patterns
1. milpa (slash & burn) agriculture
2. gathering and hunting
3. medicinal plants
C. Regional impact of modern cultures
1. commercial logging
2. expanding colonization by
subsistence farmers
3. export crop agriculture
4. beef production
IV. Approaches to Rainforest Conservation
A. Regional politics of rainforest
conservation
B. Population growth and inequitable
distribution of agricultural land
C. Parks and people: the integration of
subsistence activities
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Horwich, R. H. and J. Lyon. 1993. A Belizean Rainforest. Gay Mills, WI: Orang-utan Press. 2™ Ed. Selections.
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Applied Science Publishers.
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Kaplan, E. H. 1982. A Field Guide to Coral Reefs: Caribbean and Florida

Wallace, D. R. 1997. The Monkey’s Bridge: Mysteries of Evolution in Central America. Sierra Club Books.



EVALUATION

Students will be evaluated according to the following requirements:

25%:  Ecology/Natural History Presentation (throughout course)

25%:  Midterm (Las Cuevas, written, 15 pts; Tikal, practical, 10 pts)

40%:  Natural History Journal (throughout course)

5%: Bird Exercise (Las Cuevas)

5%: Participation (birdwatching, natural history adventures, discussions)

The grades used in this course will be as follows:

A+ 98-100 C+ 77-79
A 93-97 C 73-76 F Below 60
A- 90-92 C- 70-72
B+ 87-89 D+ 67-69
B 83-86 D 63-66
B- 80-82 D- 60-62

COURSE SCHEDULE

The course overview section above details the course schedule in the context of the locations where we will be
studying. The following table indicates the planned class meetings for this course throughout the program:

week Topics Readings Assignments Class
hours
Course intro, academic expectations, evaluation Kricher, Appendix Safety quiz;
#1 criteria; Kricher, Ch. 1 field journal 5

geologic overview of Central America; karst Tropical Climates and | assignments;
topography; Ecosystems; discussions
soils; Barry;
climate and climatic influences on the distribution and | Marynowski;
ecology of tropical forests; Orr

general introduction to ecology and natural history.
Birdwatching basics;

natural history observations and field journals;
Approaches to Rainforest Conservation

Watershed processes, Boles, field journal

geology and geomorphology, stream ecology, forest Kricher, Ch. 2; assignments; 6
#2 | structure and composition (epiphytes, lianas, Horwich discussions

stranglers), species interactions, and National Parks as

a conservation tool and how they are managed in

Belize; natural history observations of flora and

fauna.

neotropical avian migrants and residents; flora and Krisher, Ch. 3; field journal

fauna of Tropical Deciduous Moist Forest; Ecology Primack; assignments; 2
#3 (nutrient cycling, species relationships, mutualisms, McGavin; Bird Exercise,

etc.); Ecology of Treefall Gaps; Plant Families; Midterm

Insects; natural history observations of flora and fauna




#4

ancient mayan civilization; Pre-columbian land use
patterns; Contemporary maya land use patterns;
species interactions/relationships; natural history
observations of flora and fauna

field journal
assignments;
Midterm;
discussions;
Ecology/Natural
History
Presentation

#5

Coral reef observations; natural history of reef
creatures.

Benyus;
Gallagher;

field journal
assignments;
discussions;
Ecology/Natural
History
Presentation

#6

natural history observations of flora and fauna;
community conservation in Cockscomb; flora, fauna
overview; pollination strategies; Ant Ecology

Balick;
Emmons;
Forsyth

field journal
assignments;
discussions;
Ecology/Natural
History
Presentation

#7

natural history observations of flora and fauna

Wilson, 1992;
Suzuki, 2003.

field journal
assignments;
discussions;
Ecology/Natural
History
Presentation

#8

natural history observations of flora and fauna; natural
history of cassava; management of Sarstoon-Temash
NP

field journal
assignments;
discussions;
Ecology/Natural
History
Presentation

#9

Agroecology, Permaculture; natural history of cacao

Young;
Gliessman

field journal
assignments;
discussions;
Ecology/Natural
History
Presentation

Total:
49




