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Estuaries and their diversity
are vital to humanity

Estuaries are places where salt water and fresh
water meet. Their waters, generally protected,
serve as habitat to a great variety of birds, fish,
crustaceans, plants and other organisms. Estuaries are
also recognized as natural nurseries and are rich in
biodiversity. As human beings, we live, fish, navigate,
swim and enjoy the beauty and natural wealth we
find in estuaries or in their proximity. As a result of
this, a great number of estuaries are the center of
coastal communities. More than half of the world’s
population lives less than 100 miles from the coast,
and the coast includes estuaries. The growth rate of
coastal communities has been estimated at three times
faster than the growth in any other zone. The balance
and biodiversity of estuaries is threatened everyday
by this unplanned and extravagant growth.

But what is biodiversity and why is it important?
In the last decades there has been much concern about
the accelerated loss of global biodiversity, about
habitat destruction, the increase in the number of
endangered species, the loss of genetic material, and
the potential environmental impact of these events.
The loss of biodiversity around the world has also
been associated with the fisheries crisis, the global
loss of coral reefs as well as with an increase in ocean
temperature.

Biodiversity is defined as the variability of
organisms present in an ecological community or
system, which can be measured by the number and

type of different species or the genetic variations
within or between species. To be able to understand
marine biodiversity we would have to take a look
at life in the oceans. How do larval stages float
(plankton) and what is their distribution? Even
though oceans have fewer species than terrestrial
environments they contain double the amount of
phylum and therefore, a greater degree of diversity.
E.O. Wilson of Harvard University, argues that
humans have an innate response to biodiversity that
ties them with the origins of evolution and gives them
a sense of well-being.

Marine ecosystems are capital resources of great
importance. They provide direct benefits such as
fishing and mineral extraction, as well as critical
services to society (i.e. clean water for recreation).

It is important to recognize the value of nature to
mankind, its economy and its future. The health and
biodiversity of marine systems depend on our ability
to maintain the quality of estuaries. How much human
disturbance can an ecosystem tolerate?

Jobos Bay is an estuary which you can help

understand and protect. By protecting it, you assure
its well-being and help maintain its biodiversity.

The first step for success at the Science Fair
By: Prof. Miriam Rivera
Every year students from our public and private

schools visit Bahia Jobos Reserve seeking advice
on their Science Fair projects. We have always been



ready to collaborate with them, but often times
students don’t have a clear idea about what they wish
to do or how they’ll do it. Our main recommendation
is that they start making observations through direct
contact with nature. Marine and estuary environments
possess a diversity of things with which to
experiment, you only need to know how to go about
searching for them.

A science project is your intention to study a
scientific problem in an attempt to answer a question.
Scientists use the scientific method, which consists
of the following elements: question, hypothesis,
inquiry, experimentation and conclusion. If you
wish to compete in the Science Fair you must know
that you need to follow the rules established by the
International Fair. Every educational region has a
written guide, which is also available on the Internet.

The best projects are based on direct
experimentation and not on questionnaires. If your
project involves experimentation with animals, use
invertebrates whenever possible. To use vertebrates
you need to follow very rigorous regulations.
Remember that behavioral projects are not limited to
human beings, you can do them with plants or with
invertebrates.

The following is a list of steps to help you write a
research proposal:

1. Observations are the main source of research
ideas. Make observations in different
environments and you’ll see how they turn
into a scientific study. Observations will lead
you to formulate questions. For example: how
does an increase in salinity affect the
development of the Acrosticum fern?
Performing observations and establishing

deductions (tentative conclusions) is one of the
most difficult tasks you will encounter. Practice

and you will have conquered one of your
main obstacles.

2. The research project starts when you have
established a hypothesis (a possible solution to
the problem). It is important that you clearly

define the problem to be resolved.

3. A literature review will provide essential
information in relation to your project. Look
in books, scientific magazines, related works
done by scientists or on the Internet. The rules
of the Fair require a minimum of three
references which can not include
encyclopedias.

4. When designing your experiment keep in mind
the equipment, materials and any consulting
you might need to do. Define the variables
(factors which can influence the results of
your investigation) precisely. This is a basic
step in a scientific study.

5. Any study needs two groups: the experimental
group and the control group, in order to
compare results between the groups.

6. When you have entered the experimentation
phase always maintain a record of all your
observations and results. Once the study is
completed organize the results in tables and
graphs. The conclusion should be based on
the data and results obtained through the
experiment.

If you want to work on a scientific study for the
Science Fair, this is the time to start.

Estuaries: where rivers meet the sea

Ten Ways to Protect Estuaries

1. Learn more about estuaries! Visit
WWww.estuaries.gov.

2. Keep septic systems working properly. Pump
your system every three years.

3. Pave less. Hard surface hasten runoff and increase
pollution and erosion.

4. Adhere to “no-wake” zones when on your boat.
Waves destroy shorelines and increase and
increase erosion.

5. Think before you pour. Many hazardous
products flow from household drains through



sewage treatment plants and into coastal bodies of
water.

6. Fish respectfully. Follow “catch and release”
practices and keep more fish alive.

7. Create non-toxic pesticides. A bit of soap and
water does the job and keeps harmful chemicals
from ending up in nearby waterways.

8. Use native plants. Garden and landscape with
plants native to your area to reduce the need for
watering and fertilizing.

9. Respect habitat. Treat the homes of vital marine
life with care. Habitat and survival go hand-in-
hand. When habitat disappears, so do many plants
and animals.

10. Take action! Organize a stream or beach
cleanup. Encourage your local newspaper to write
a story, or ask an expert to speak at your
community organization or local school.

Training for Environmental
Decision Making

Last July the Jobos Bay Reserve successfully
completed two new workshops, designed to continue
facilitating and fostering informed decision making
in matters related to the environment. The first
workshop’s objective was to inform, and train
members of several government agencies, and
environmental consultants in the use of the BASINS’s
Program in the Jobos Bay Basin. This tool, designed
as a pilot program, emerged from a collaborative
effort between the Puerto Rico Coastal Zone Program,
the Water Resources Institute of the University of
Puerto Rico in Mayagiiez, and the Jobos Bay Reserve.
The BASINS-SWAT Program, which stands for Better
Assessment Science Integrating Point and Non-point
Sources- Soil Water Assessment Tool, was created
by the Environmental Protection Agency (EPA) and
is being adapted for use in Puerto Rico. Dr. Ivonne
Santiago, Director of the Water Quality Division of
the Environmental Quality Board, has indicated that
the program should be available by 2003. Graduate
student Abnery Picon, MSCE, guided the participants
through the program’s installation process, and shared
her experiences in the creation and preparation of data
archives necessary to run the program. Even though

we still need to compile many of the archives required
to use the model to full capacity, participants stated
that it would strengthen and facilitate their current
jobs. We wish to thank Dr. Jorge Rivera Santos,
Director of the Water Resources Institute for his
commitment and support, and Dr. Matthew C. Larsen,
Director of the USGS, for letting us use their facilities
and for their hospitality.

The second workshop was an interdisciplinary
workshop entitled Using Anthropology and Sociology
to Understand Coastal Matters. Co-sponsored by the
COSTAS Program, the Sea Grant Program and the
Jobos Bay Reserve, this workshop brought together
an extraordinary group of professionals in the area of
anthropology to discuss the role of social sciences in
the conservation of marine and coastal ecosystems,
and the sustainable management of protected areas.
Our lecturers, Dr. Maria Cruz Torres from the
University of California-Riverside, Dr. Ricardo
Pérez from Eastern Connecticut State University, and
Dr. Manuel Valdés Pizzini from the University of
Puerto Rico-Mayagiiez Campus, shared their work
experiences in Puerto Rico and Latin America.

Professors and university students, management
officials from the Department of Natural and
Environmental Resources, and members of other
organizations enjoyed the workshop and expressed a
need for more training in this discipline.

What type of training do you need?

The Coastal Training Program of the National
Estuarine Research Reserve System is conducting a
survey to identify training needs in Puerto Rico. You
can help us by filling out a short questionnaire found
at the following address: http://www.ctp.uprm.edu. If
you don’t have access to the Internet and you would
like a hard copy of this document, please contact
Lillian Ramirez at (787) 485-3138.

Accessible information for the community:
Repositories of the Consent Decree
between EPA and AEE

In March of 1999 a Consent Decree was approved
between the Electrical Energy Authority (AEE in



Spanish) and the United States in Federal Court,
where a lawsuit had been filed against the AEE in
1993. The Environmental Protection Agency (EPA)
and the AEE signed on Agreement which requires
that the AEE takes action in the short and long
term to comply with all the federal environmental
laws. As part of this agreement the Environmental
Review Contractor (ERC) was created. This

is an independent body which will monitor the
implementation of the Decree.

Among the responsibilities assigned to the ERC
is to establish a repository of documents accessible to
communities located near the AEE plants in Aguirre,
Guayanilla, Palo Seco and San Juan. The repository
contains all of the documents, data and reports
provided by the AEE and the EPA or generated by
the ERC itself, related to the compliance with the
Consent Decree, except for confidential documents.
The repositories of documents have the general
purpose of providing communities with information
about compliance with the stipulations contained in
the Consent Decree. Among the documents included
in the repositories are: work plans about different
aspects of the AEE Plants operation, compliance
programs, periodical compliance reports (monthly
and quarterly) in the area of air and water pollution,
discharge permits, and other types of documents
relevant to the Decree.

The repositories are open to the public during
regular working hours and are located in the
following places:

Aguirre: Information Center at the Visitor Center
Jobos Bay National Estuarine Research Reserve
Route 705 km. 2.3 Main Road

Aguirre, Salinas, Puerto Rico

Guayanilla: Julio Rojas Reyes Municipal Library
Barbosa Street #6 Corner of Mufioz Rivera Street
Guayanilla, Puerto Rico

San Juan/Palo Seco: Environmental
Protection Agency (EPA)

Centro Europa Building, Suite 417
Ponce de Leon Avenue #1492, Stop 22
Santurce, Puerto Rico

As part of this Decree, every 60 days the ERC
meets with members of the communities to discuss
the most relevant findings, listen to their concerns and
continue developing its Work Plan. Their last meeting
was held at the Jobos Bay Visitor Center on Saturday
August 24", Jobos Bay director, Carmen Gonzalez,
took this opportunity to share with the community
information about several research studies underway
at the Reserve, as well as information about the air
quality monitoring program established at the Jobos
Bay Basin.

For additional information about document
repositories, please contact:

Dr. José Norat Ramirez, ERC Administrator
Tel. 787-754-8004, Email:jnorat@rcm.upr.edu
Dr. Jestis Gonzalez Gavillan, Repository Coordinator

Tel. 787-758-25252 ext. 1437; Email:
jgonzalez@rcm.upr.edu

Financial aid for graduate students

The National Estuarine Research Reserves System
is calling for proposals from graduate students for
its 2003 class. The Research Fellowship Program is
designed to sponsor high quality research focused
on improving coastal zone management, while
providing students with an opportunity to work in
one of the NOAA’s 25 National Estuarine Research
Reserves. Approximately 27 grants will be awarded
competitively among graduate students who qualify
and who are currently studying at an accredited
university in the United States. The amount of the
fellowships will be $17,500.00.

You can visit the web site http://
www.ocrm.nos.noaa.gov/nert/fellow.html for more
information about the Fellowship Program and

the guidelines for submission. The deadline for
submission is November 1%, 2002.




