Tropical Restoration Ecology & Aquatic Biology-Conservation of Freshwater Streams, Estuaries, and Marine Ecology

Part I: Tropical Restoration Ecology

Taught by Alvaro Redondo-Brenes, Doctorate Candidate
School of Forestry and Environmental Studies, Yale University
By the end of the course the student will be able to answer the following questions: What is biodiversity? Why the tropics are more diverse than other biomes in the word? How the tropical forests function? How do we measure biodiversity and other forest features in the field? Why are the tropics so threat? What are the major causes of degradation? What is restoration ecology? And finally, how can we restore and/or rehabilitate degraded lands? 

REDONDO-BRENES Restoration Tropical Ecology Syllabus                                             Fall 07

	Date
	Time
	Topic
	Assigned Readings

	2 Oct

(Tues)

	8:00 AM-Noon

FIRESTONE
	Introduction to the FCRE projects. 

Visit the different habitats and projects in coordination with Isabel Arguello
	

	
	1:00 pm-5:00 pm
FIRESTONE
	Lecture: Introduction to Tropical Environments.

Distribution and Climate of the Tropics

Biomes in the tropics and in Costa Rica

What is biodiversity and why we should we measure it?

Biodiversity in the Tropics and in Costa Rica
	Wilson, E.O. The Diversity of Life. Chapter 8: 131-162

Terborgh, J. Diversity and the tropical rain forest. Chapter 1: 1- 29

	3 Oct

(Wed)
	8:30 AM-Noon 
FIRESTONE
	Field Work: Tropical Forest Mensuration

Plots establishment

Experimental design

Sampling units

Use of Forestry Equipment

Lab 1: We will measure different habitats at the FCRE using a few types of plots. Students in groups will present a report of the final outcomes. More details below.

	

	
	2-5:00 PM

FIRESTONE
	Lecture:  Introduction to Tropical Restoration Ecology

Why should we restore/rehabilitate?

Definition of restoration terms?

Importance and types of land-use change

Lecture: Type of Disturbances

Definition of disturbances

Disturbances agents

Classification of disturbances


	Society for Restoration Ecology (SRE). 2004. The SER International Primer on Restoration Ecology. 14 pp

Lamb et al. 2005. Restoration of degraded tropical forest landscapes. Science 310:1628-1632

Sala et al. 2000. Global biodiversity scenarios for the year 2100. Science 287: 1770-1774 

	8 Oct

(Mon)
	1 – 5:00 PM

FIRESTONE
	Lecture: Habitat Fragmentation, Landscape Connectivity and Biological Corridor

Differences between habitat loss and fragmentation
Biological and physical effects of fragmentation

Definition of connectivity

Use of corridors to provide connectivity

Wildlife reintroduction

The Path of the Tapir Biological Corridor
	Fahrig, L. 2003. Effects of habitat fragmentation on biodiversity. ARES 34: 487-515.

Redondo-Brenes, A. 2007. Implementation of conservation approaches in human-dominated landscapes: The Path of the Tapir Biological Corridor Case Study. Tropical Resources 26: 7-14.  

Tewksbury et al. 2002. Corridors affect plants, animals, and their interactions in fragmented landscapes. PNAS 99(20): 12923-12926



	9 Oct

(Tues)
	1 – 5:00 PM

FIRESTONE
	Lecture: Planning Restoration Projects

Why planning?

Restoration step by step
Lecture: Restoration Techniques using Natural Regeneration

Differences between primary and secondary successions

When to intervene the natural regeneration?

Enrichment plantings

	Valluari, D et al. 2005. An attempt to develop a framework for restoration ecology. 65-72

Sayer, J. 2005. Goals and targets of forest landscapes restoration 101-108. 
Chazdon, R.L. 2003. Tropical forest recovery: legacies of human impact and natural disturbances. 6: 51-71.

Piotto, D. 2007. Growth of native tree species planted in open pasture, young secondary forest and mature forest in humid tropical Costa Rica. JTFS 19(2): 92-102

	15 Oct

(Mon)
	1 – 5:00 PM

FIRESTONE
	Lecture: Restoration Techniques using tree plantations

Soil degradation after disturbances

Use of trees to restore/rehabilitate soil properties, biodiversity among others

Pure/mixed plantations, tree species selection
Lecture: Restoration Techniques using agroforestry systems 

Definition of agroforestry systems

Type of agroforestry systems
	Carnus, J.M et al. 2006. Planted Forests and Biodiversity. Journal of Forestry 104(2): 65-77

Parrota, J.A. et al. 1997. Catalyzing native forest regeneration on degraded tropical lands. FEM 99: 1-7
Erdmann, T.K. 2005. Agroforestry as a tool for forest landscape restoration. pp. 274-279. 
Redondo-Alvaro, A. 2005. A review of agroforestry systems of Costa Rica. Journal of Sustainable Forestry 21(1): 97-119.

	16 Oct

(Tues)
	8:00 AM – 5:00 PM

(Need transport to Hacienda Baru and field lunch)
	Field Trip: Differences between primary and secondary forests

Students will measure eight permanent sample plots that were established in 2005, two in a primary forest and six in three secondary forests. Variables to measure: dbh, height, crown diameter

Students will present a report of the differences among the forests they will find.  
	

	17 Oct

(Wed)
	2:00 – 5:00 PM 

FIRESTONE


	Lecture: Erosion Control Techniques

Lecture: Control Invasive/Exotic Species

Definition of invasive/exotic species

Characteristics of invasive species

Processes of invasion and examples
	Whisenant, S. 2005. First steps in erosion control. pp. 350-355
Jones, E.R et al. 2004. Facilitating natural regeration in Saccharum spontaneum grasslands within the Panama Canal Watershed: effects of tree species and tree structure on vegetation recruitment patterns. FEM 191, 171-183

McNeeley, J.A. 2005. Managing the risk of invasive alien species in restoration. 345-349.

	23 Oct

(Tues)
	1:00 – 5:00 PM

FIRESTONE
	Lecture: Mechanism to finance restoration/conservation projects

How to value environmental services

Direct payment schemes

Trading schemes

Self-organized deals

Costa Rican Payment for Environmental Services Program

Lecture: River Restoration

Causes and consequences of riparian degradation

Watershed analysis in identifying restoration priorities

Restoration techniques
	Schuyt, K. 2005. Opportunities for long-term financing of forest restoration in landscapes. pp. 161-165. 

Schuyt, K. 2005b. Payment for environmental services and forest landscape restoration. pp. 166-170. 
Redondo-Brenes, A. and K. Welsh. 2006. Payment for hydrological environmental services in Costa Rica: The Procuencas case study. Tropical Resources Bulletin 24: 15-19.
Kershner, J.L. 1997. Setting riparian restoration objectives within a watershed context.  5(4S): 15-24

Nilsson, C. et al. 2005. Fragmentation and flow regulations of the world’s large rivers systems. Science 308: 405-408. 

	6 Nov

(Tues)
	8:00 AM – Noon

Tres Piedras and the Tropical Forest Initiative (TFI)

(Need transportation to the area)


	Final Field Trip

Visit the Tropical Forest Initiative restoration program in Tres Piedras

Visit other examples of landscape degradation and restoration projects around Tres Piedras
	


Additional field work: 

(1) Comparison between primary and secondary forests and other habitats such as tree plantations (Lab 1 above).

The main objective of this project will be to determine the differences between the different habitats of the FCRE property and to develop restoration recommendations for the FCRE. The property will be divided into four sections and in teams of two the students will assess their assigned section. The final product will be a discussion section where the students will recommend what they would do in each section based on the restoration techniques will be taught in the classroom and in the field.  The field work will be conducted along the semester (mornings). 


(2) Hacienda Baru plots: It is very likely we cannot finish measuring the eight plots at Hacienda Baru in October 16 during the field trip. So, we may program an extra morning session if need it. 

Grading

Grades based on 2 report write-ups (groups). 

FCRE restoration recommendations report

Hacienda Baru report

In addition, very week each student have to present 1 question/comment from the readings assigned for each lecture. If we have time after each lecture, we will have discussion sessions in Spanish. 
Part II: Aquatic Biology-Conservation of Freshwater Streams, Estuaries,
and Marine Ecology

Taught by Dr. Cheryl Baduini

Associate Professor of Biology (Adjunct), Pitzer College

BADUINI Restoration Tropical Ecology Syllabus




BIO 180L
	Date
	Time
	Topic
	Reading

	12 Nov

(Mon)

	8:00 AM-Noon

FIRESTONE
	Lecture:  Conservation of Tropical Streams and Rivers

Coastal Freshwater Stream and River Dynamics in Tropical Rainforest Communities
Why should we study our local water resources?
	Excerpt from ‘Paths of Discovery’-A Guide to the Trails on Hacienda Baru


	
	1:00 pm-5:00 pm
H. Baru
(Will need transport)
	Intro field work;

Getting familiar with field gear/sampling gear

Planning of sampling for Firestone/Baru Streams and rivers
Field trip to Baru River and Estuary, and Beach adjacent to Baru River (located 2 km from Field Station). 
Low tide 10:45 AM 0.57 ft   High 17:05 8 ft
	Biodiversidad en Costa Rica

Vilma Acuna, INBIO publication, 2002, Section 2.2, pp.  33-37

Humedales y ecosistemas marino-costeros  



	13 Nov

(Tues)

	8:30 AM-12:30 PM 
FIRESTONE
	Water Sampling (Firestone Site)

Lab 1: Stream sampling in disturbed versus primary rainforest environments

Comparison of Physical Properties, nutrients, and bacteria in a freshwater spring on Firestone property (Quebrada Cacao) versus in a primary rainforest in Hacienda Baru. 

Sample along a gradient from the freshwater spring on the Firestone property, into the stream to the Baru river mouth
	

	
	Afternoon-5:00 PM

FIRESTONE
	Lecture:  Stream and River Dynamics Continued
Count bacteria from 12 Nov Oct
	Excerpts from the following text:

Stream Ecology:  Structure and function of running waters.  Ed. By J. David Allan

Ch. 1 ppl 1-13 Channels and flow,  Ch. 2 Stream water chemistry

	14 Nov

(Wed)
	8:30 AM -12:00

FIRESTONE
	DEPLOY FLOW METER BRACKET in QUEBRADA CACAO

Stream flow measurements behind Ecology Center

Work on hypotheses and data for stream lab

Count bacteria from 13 Nov
	Scientific Paper

Moore, M.  2004.  Discharge and Drift of Benthic Macroinvertebrates in a Tropical Montane Stream, Student Paper, CIEE, Fall 2004

	
	Advanced Spanish for Ecology with Isa
	1:00-3:00 PM
	

	15 Nov

(Thurs)
	8:00AM-5:00 PM (Need transport to Hacienda Baru and sac lunches) 
H. Baru
	Water Sampling (H. Baru Site)

Sampling Freshwater Stream in primary rainforest on Hacienda Baru Physical properties, nutrients, bacteria, zooplankton and insects

Processing of samples from Lab 1. Insect and zooplankton identification, data exchange and lab write-up

Process samples in the lab, exchange of data, Write-up
	

	16 Nov

(Fri)
	8:30 AM-12:00 PM

FIRESTONE

(early lunch)
	Round-Table Discussion

Independent Study Project-Informal Presentations and Discussion of Topics

Count bacteria from 15 Nov
	

	
	1:00pm-5:00 pm
	Finish processing Stream Samples
	

	17 Nov

(Sat)
	8:00 AM-5:00 PM

Sierpe River and Estuary Trip

(Will need transport/sac lunch)
	Ecology and Diversity of Estuaries and Mangrove Forests

Lab 2: Field Trip: Identification of Mangrove Tree Species Sampling of diversity of organisms in mangrove forests
Seine net for fish in mangroves 
High Tide 7:30 AM 7 ft.   Low tide 13:37 1.58 ft.
	Monkeys are Made of Chocolate (J. Ewing)

Mangrove Chapter 29-Burgers vs. Biodiversity, pp. 175-180
Handout from CIEE Tropical Diversity Manual, Spring 2005, Mangrove ID Chapter, pp. 25-30

	18 Nov

(Sun)
	8:30 AM –Noon

	Lecture:  Ecology and Diversity of Estuaries and Mangrove Forests

	Plates from Common Florida Coastal Plants with pictures and drawings of mangroves (10 pp)
Guide to the Natural History of Costa Rica (Janzen)

Mangroves (D.S. Simberloff) pp. 273-276

	
	Advanced Spanish for Ecology with Isa
	1:00-3:00 PM
	

	19 Nov

(Mon)
	8:30 AM-12:00 PM 
	Processing of mangrove data, data exchange and lab write-up
Work on data analyses and lab write-ups
	Tropical Marine Biodiversity

Handout Reading from CIEE Tropical Diversity Manual, Spring 2005, pp. 40-55

	
	1:00-5:00 pm

(Will need transport)

Parque Ballena Marina
	Visit to Parque Nacional de Ballena Marina in the

Snorkeling at the island rocks of the Park
Low tide in afternoon 15:30 PM 1.64 ft.
	Bring Fish ID Key

	20 Nov

(Tues)
	8:00AM-3:00 PM

Baduini to depart in afternoon
	Work on data analyses and finish lab write-ups

Two labs due at the end of class session


	


Grades based on 2 lab write-ups

Stream Ecology Lab written in groups of two

Mangrove Lab is an individual write-up
