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CENTER FOR INTERNATIONAL PROGRAMS 
Course name: Tropical Marine Biology Field Course 
Course code: ENV 3190J 
Total Contact Hours: 90 
Prerequisite: General Biology 
 
COURSE DESCRIPTION 

 
The oceans were formed between 4400 and 3500 million years ago, and they occupy 
about 71% of the Earth’s surface. Tropical seas hold the highest ecosystem and 
species diversity of the oceans. This course introduces the basic concepts of 
oceanography, marine geology, marine ecology and marine biology, with emphasis on 
the interaction between species, between species and their environment and between 
ecosystems. It also provides information on the natural and human environmental 
impact, and the utility, management and conservation of the ecosystems. The course 
has an online component and a fieldwork component. 

 
 
OBJECTIVES 

 
1. Comprehend the concepts and issues addressed to marine biology. 
2. Understand the current methodologies in this discipline as well as their importance 

in the management of natural marine resources. 
3. Learn about Costa Rican marine ecosystems, biodiversity and environmental 

issues through strong hands-on field trips and lots of fieldwork in coral reefs, sandy 
and muddy beaches, mangroves and estuaries. 

4. Learn about biology and ecology of species with commercial importance and the 
ecosystems. 

5. Understand the importance of the balance and the harmony among different types 
of ecosystems. 

 
ONLINE COURSE 

 
The online part of this course is divided in six different sections. Every day you have 
readings and written questionnaires or assignments to send in. You also have a 
research paper due at the end of the online component, which will complement your final 
research project that you will develop during the field part of the course. You can find 
information that is more detailed about your reading and written assignments on the 
academic portal in: Online Assignment Schedule. 
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There is a class forum in which you can ask questions about the assignments, the 
course, or start class discussions and the professor will also create a Facebook Group 
for the course, where we can share interesting research topics, news and course related 
interests. 
 
CONTENTS 

 
Unit 1. Introduction to the Course and the 
Region 

1. Central American Biogeography 
2. Coastal and marine ecosystems of 

Costa Rica 
3. Oceans and Seas 
4. Mangroves and Estuaries 
5. Introduction to coastal marine 

management 
 
Unit 2. Physical and Chemical Oceanography 

1. Water movements 
2. Currents 
3. Tides 
4. Adaptations of marine biodiversity 

 
Unit 3. Tropical Marine habitats: Reefs 

1. Coral reefs: Rain forest of the ocean. 
2. Difference between corals and coral 

reefs 
3. Types of corals 
4. Types of coral reefs 
5. Distribution of Coral Reef 
6. Coral Reef Ecology 
7. Natural and human impacts on coral 

reefs 
 
Unit 4: Tropical Marine habitats: Intertidal 
zones 

1. Types of intertidal zones 
2. Distribution and differences around 

the world 
3. Biodiversity and adaptations in 

intertidal zones 
4. Ecology 

 
Unit 5: Tropical Marine habitats: Mangroves 
and estuaries 

1. Distribution 
2. Ecology 
3. Importance 

 
Unit 6: Global Warming 

1. Causes 
2. Impact in the marine realm 
3. Implications for management 

 
 

Unit 7: Tropical Marine Biodiversity and food 
webs 

1. Primary producers 
a. Phytoplancton, zooplankton 
b. Algae and seagrasses 

2. Primary consumers and 
decomposers 

a. Porifera: Sponges 
b. Cnidarians 
c. Sea worms 
d. Mollusk: Snails, slugs, 

shells 
e. Urochordata: tunicates 
f. Echinoderms: Sand dollars, 

sea stars, brittle stars, 
feather stars, sea urchins 

3. Secondary consumers 
a. Lobsters, crabs, shrimp 
b. Mollusk: Octopus and 

squids 
c. Fish: 

 Reef fish 

 Coastal fish 
4. Top predators 

 Sharks and pelagic fish 
5. Marine mammals 

 Dolphins and whales 
6. Marine reptiles 

 Marine turtles 

 Crocodiles and caimans 

 Sea snakes 
7. Sea birds 

 
Unit 8: Fisheries and Coastal Management 

1. Industrial fishing 
2. Artisan fishing 
3. Maximum sustainable yield 
4. Coastal communities 
5. Integrated coastal zone management 

(ICZM) 
 
Unit 9: Conservation Marine Biology 

1. 1. Wildlife management 
2. 2. Conservation Genetics
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FIELD COURSE METHODOLOGY 
 
Students will explore the topics exhibited during the online part (Units 3 – 5) in the field, 
where different marine habitats are visited along the Costa Rican Pacific coast. During 
the field course, no lectures are given and the student is encouraged to learn about 
Costa Ricas marine biodiversity and management strategies (Units 6 – 9) by involving 
themselves in ongoing research sites, community projects and fisheries associations, as 
well as critical coastal habitats. Emphasis is given on group discussions, local interviews 
and active involvement in hands-on activities. At the same time, student groups will be 
assigned and will develop small research projects throughout the field part of the course, 
which will be presented formally on the last course day. 
 
 
EVALUATION SYSTEM 

 
Online part 
Personal presentation and interest assignment  5% 
Readings and assignments     35% 
Research proposal      10% 
 
Field part 
Final research project presentation    40% 
Final online exam       10% 
 
EXTRA CREDIT: 
Facebook course page addings, sharings, etc.  10% 
 
 
Research project group presentation 
 
After receiving the personal presentation assignment, the teacher will assign groups of 
two, who will define a research topic that they will carry out along the field trip. Research 
topics will be provided in the first week of online lecturing. Students will develop their 
research throughout the field course, using interviews, photos, observations, collections, 
internet, etc. as their primary sources. Students will need at least one laptop/tablet per 
group. Final presentations will be given on the last course day at the Veritas campus. 
 

 

Project proposals should be two pages, not including the references, and contain 
the following structure: 

 
Introduction 
Justification 
Objectives 
Methods 
Expected results 
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The final presentation will be oral only and should contain the following structure: 
 
Introduction 
Justification 
Objectives 
Methods 
Results 
Discussion 
Conclusions and Recommendations 
References 
 
 
Final presentations will be evaluated considering: 
 
It will be evaluated based on preparation (knowledge assimilation), presentation style 
(organization, smoothness, and clarity), slides (preparation and organization), finishing 
the presentation in time, and answering questions. 
 
It is not allowed to read everything or almost everything from slides or notes. 
 

 
 
What to expect during the field course 

 

 Field trips are not excursions. 

 Many of the research sites include visits to coastal fishing communities, where respect and 
acceptance of local cultures and traditions is mandatory. 

 Almost all activities take place in the ocean, which is why students should be comfortable 
in the water and on boats, snorkeling and diving experience is encouraged. 

 Students will assist at ongoing research studies, including tagging sea turtles, measuring 
fish and collecting marine debris and garbage, where active involvement is expected. 

 Although many places of the country have allowed us to find suitable accommodations 
many of the volunteer work stations or research areas require rustic accommodations. 

 

What to bring 
 

 Sun blocker and insect repellent 

 Hats, long sleeves or water clothes 

 Swim suits 

 Water shoes, Velcro sandals or tennis shoes that you can wet 

 Dark clothes (light pants and sweater) for sea turtle patrolling 

 Camera 

 Field notebook 

 Laptop/tablet to prepare presentation 
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INSTRUCTOR 

Maike Heidemeyer, M.Sc., has a Master’s degree in Biology with emphasis in Genetics 
and Molecular Biology from Universidad de Costa Rica. Her Thesis topic was on Natal 
and migratory origins of black turtles (Chelonia mydas) at Cocos Islands. She holds 
Bachelors in Biology with emphasis on Ecology and Sustainable Development for 
Universidad Latina and has worked at PRETOMA NGO from 2012 to the present in 
marine turtle and shark conservation projects. She is also an Associate Researcher at 
the Center for Molecular and Cellular Biology Research Center at University of Costa 
Rica and collaborated as joint author in a publication in the Tropical Biology magazine 
article “New foraging grounds for hawksbill and green turtles along the north Pacific 
Coast of Costa Rica”. She has participated in several symposia on Sea Turtle Biology 
and conservation. She is certified as a Wildlife Regent for wildlife breeding, rescue and 
release centers and projects. She has been a professor on Field Marine Biology at 
Universidad Veritas since 2014. 
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****Scientific papers will be assigned during the course 


