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Preservation Partnerships 

■ Post Reprint: “Hemingway’s Finca Vigia restored in partnership 
   of Cuban, U.S. preservationists”
■ Discussion Questions: Finca Vigia Restored
■ Post Reprint: “U.S., Cuba sign first environmental accord since thaw”
■ Student Activity: The Caribbean: An Introduction to a Large Marine Ecosystem
■ Student Activity: Coral Reefs and ReefGIS

carol highsmith/loc.gov



An Integrated Curriculum For The Washington Post Newspaper In Education Program

January 18, 2016 ©2016 THE WASHINGTON POST COMPANY

Volume16 Issue 4

2

When we first hear of preservation efforts, we usually think of dwellings, 
meeting halls and battlefields — and the famous people who lived 
and worked in them and events that took place there. Certainly Ernest 
Hemingway’s Finca Vigia (Lookout Farm), found nearly untouched since 

Hemingway left it in 1960, makes the list. 

In a small village, ten miles from 
Havana, Hemingway lived for 22 
years. At his typewriter he wrote 
The Old Man and the Sea, 
For Whom the Bell Tolls and 
A Movable Feast here, he 
entertained and fished. He became 
an adopted son of the Cuban 
people so it is a very natural 
collaboration to preserve Papa’s 
Finca Vigia as well as his boat 
and car.

An example of preservation 
efforts, and partnership between 
U.S. and Cuban government agencies, is the 2015 Memorandum of 
Understanding to protect the many fish and corals that share the sea between the two 
countries. This early action will impact oil exploration, cruise ships and cargo ships that 
are expected to bring economic benefits, but may endanger marine life that scientists 
consider fragile and in need of protection and preservation.

Lisa Wu, marine biology educator and director for the Oceanography/Geophysical 
Systems Lab at the Thomas Jefferson High School for Science and Technology, wrote the 
two lessons: “The Caribbean: An Introduction to a Large Marine Ecosystem” and “Coral 
Reefs & ReefGIS.” She was a volunteer diver at the National Aquarium in Baltimore 
for ten years and served as Teacher at Sea for NOAA and is a member of the Corps of 
Exploration for the E/V Nautilus. Each year she takes students to study in, on or under the 
sea surrounding Maryland’s eastern shore, the Bahamas, Florida Keys, Galapagos Islands, 
Bermuda and, most recently, Indonesia. 
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By J. Michael Welton

•	 Originally Published October 14, 2011

When Ernest Hemingway departed 
Cuba for Spain on July 25, 1960, he 
thought he’d be coming back.

He was wrong. Less than a year 
later, on July 2, 1961, in Ketchum, 
Idaho, he leveled the barrels of his 
beloved W. & C. Scott & Son Monte 
Carlo B shotgun to his head and 
pulled the trigger.

On the Caribbean island he left 
behind were his boat, his car and his 
house — a stuccoed, one-story affair 
that had been his base of operations 
for more than two decades.

Now, thanks to an unprecedented 
partnership between Cuban and 
American preservationists, his house, 
called Finca Vigia (Lookout Farm), 
has been restored and photographed 
for a new book on the island’s little-
publicized elegant architecture. 
Although most visitors, both foreign 
and domestic, are denied access to the 
house’s light and airy interiors, author 
Michael Connors and photographer 
Brent Winebrenner were granted 
carte blanche for The Splendor of 
Cuba: 450 Years of Architecture and 
Interiors (Rizzoli, 2011).

“We shot last year after the 
restoration of the house,” Connors 
says. “We’ve been the only ones 
allowed to step in the house and 

actually move the furniture, to style it 
for the lighting. Others have to shoot 
from the windows and doors.”

The late 19th-century Cuban 
vernacular house, surrounded by 
verandas, patios, walkways, tennis 
courts, guest house, pool and 
tower, was discovered in 1939 by 
Hemingway’s third wife, journalist 
Martha Gellhorn.

“She was strategic,” says Mary-Jo 
Adams, executive director of the 
Finca Vigia Foundation, a small U.S. 
nonprofit organization that takes its 
name from the house. “She suggested 
he buy it because she wanted to 
get him out of the temptations of 
downtown Havana.”

He would live there for the next 22 
years, his longest stretch in a single 
place. Inside, he left behind his clothes, 
his china, his papers and 9,000 of his 
books, 20 percent with writing in the 
margins. “He was a pack rat,” Adams 
says.

Today, through the concerted 
efforts of the foundation, along with 
the Cuban government’s Office of 

Cultural Patrimony and the National 
Trust for Historic Preservation, a 
restored and pristine Finca Vigia 
looks as though the boyishly grinning, 
Nobel Prize-winning author might 
pop in at any minute, fishing rod in 
hand, back from a week-long cruise 
on the Pilar.

On his desk are period magazines, 
letter openers, pens and pencils. 
Nothing has been removed, and 
nothing added. No curator has stepped 
in for an interpretation. What’s there 
represents exactly the way he lived. 
The original bottles of liquor stand 
atop his living room bar, their labels 
cracking and peeling.

“It struck me as something you don’t 
see anywhere,” Connors says. “It’s 
preserving the exact history of the 
owner of the house. You walk in the 
library and see the paperbacks and the 
hardbacks of what he read.”

Much of the house’s historical 
accuracy can be credited to the efforts 
and recollections of Hemingway’s 
former majordomo, a native Cuban 
named Rene Villerreal, now living in 
New Jersey. For 20 years, Villerreal 
says, he loved Hemingway like a 
father and respected him as a friend 
and employer, even writing his own 
book, Hemingway’s Cuban Son (Kent 
State University Press, 2009). He 
knows Finca Vigia as if it were his 
own.

“Papa used to hide manuscripts in a 
valise on the top shelf of the closet in 
the study. The manuscripts were first 

 Hemingway’s Finca Vigia restored in 
partnership of Cuban, U.S. preservationists

PhotograPh rUth morris /s.FloriDa sUN-sENtiNEl
Hemingway lived at Finca Vigia for 22 years.
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wrapped in brown paper, then a towel 
and then stuffed in a valise. It was 
a way to assure that little humidity 
would get to them,” Villerreal said 
in a recent e-mail, interpreted by 
his son. “Hemingway also hid letters 
he received from his friend Marlene 
Dietrich and other women behind 
the bookcases in his workroom.” The 
others included Adriana Ivancich, 
a 19-year-old Venetian beauty who 
visited Finca Vigia in 1950, and who 
served as inspiration for Renata, the 
female protagonist in Across the River 
and Into the Trees.

A year after the author’s death, 
Villerreal gave a tour of the house to 
Fidel Castro, who would turn it into a 
museum and hire him as its director. 
From 1962 to 1964, Villerreal restored 
the house, which had been occupied 
by Cuban soldiers after Hemingway 
left. In 1968, he resigned, deciding 
to leave Cuba. After the fall of the 
Soviet Union and the withdrawal 
of its financial support, the Cubans 
maintained the museum, although 
water damage did begin to take its 
toll inside.

The story of the house’s recent 
rebirth is something of an unlikely 
miracle — a celebration of a shared 
icon that the people of two nations 
can claim as their own. It begins with 
Max Perkins, Hemingway’s editor at 
Scribner’s in New York — or more 
specifically, Perkins’s granddaughter, 
Jenny Phillips.

She was touring Cuba on a cultural trip 
in 2001 when she decided on a whim to 
visit Finca Vigia, thinking some of her 
grandfather’s papers might be there. 
   “We went out, and I introduced 
myself to one of the guards, who got 

very excited,” Phillips says. “He said: 
‘Come back tomorrow, and you can 
go inside.’ ”

She returned, only to be denied 
access to the basement where most of 
Hemingway’s documents were stored. 
The refusal spurred her to action.

“It became a mystery and an 
energizer,” she says.

Back in the States, her husband,  
a political reporter for the Boston 
Globe, touched base with the John 
F. Kennedy Library in Cambridge, 
Mass., which houses Hemingway’s 
papers. “Someone there told him that 
the basement was full of things they’d 
been trying to see forever, but the 
Cubans wouldn’t let them,” she says. 
“Scholars had been trying on their 
own, too.”

He also contacted Rep. Jim 
McGovern (D-Mass.), who, because of 
his favorable relations with the Cuban 
government, got the ball rolling on 
the preservation of the documents and 
books inside. McGovern “wanted to 
see the cultural legacy preserved and 
said it could be done by collaborating 
with the Cubans,” she said.

In March 2002, Phillips was back 
in Havana, signing an accord with 
the Office of Cultural Patrimony. By 
2008, three sets of 3,000 of documents 
were digitized and microfilmed — 
one for the Kennedy Library, one for a 
Chicago vault for safekeeping and one 
for Finca Vigia. The originals never 
left the house, which was suffering 
from a leaking roof, with rampant 
mold and fungus.

carol highsmith/loc.gov

Hemingway in 1956 with a 14-foot black marlin weighing more than a thousand pounds, which 
he caught during a month-long fishing trip in Peru. 
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“We were going to preserve the 
documents — preserve them like 
Twain’s or Faulkner’s,” Adams says. 
“But the house had moisture, and no 
temperature or humidity control.”

In 2005, the National Trust had 
listed Finca Vigia as an endangered 
site, with no objections from the 
Cuban government; that same year, 
the World Monuments Fund listed 
it as one of its 100 most endangered 
sites. When the Bush administration 
was slow to grant a license for the 
foundation to move forward in Cuba, 
Richard Moe, then president of the 
National Trust, called Phillips to say 
he wanted to get involved.

Once it was licensed, Cambridge-
based architect Lee Cott and the 
National Trust’s chief architect, 
William Dupont, pulled together 
preservation architects, structural 
engineers and landscape architects to 
go to Havana to act as consultants on 
the house’s restoration. In Cuba, they 
were met by a corresponding number 
of counterparts.

“The Cuban architects did drawings, 
and we gave technical commentary,” 
says Dupont, now director of the 
Center for Cultural Sustainability 
at the University of Texas at San 
Antonio.

“We used an overlay of yellow paper 
with notes on top of their drawings. 
When we were there, we were working 
together.”

The roof was replaced and windows 
reconstructed. The stucco was 
re-plastered. Termite-ridden wood was 
re-framed. The Cuban government 
funded all of the restoration, while 
Phillips’s foundation raised money 

to send the teams. Never before in 
Castro’s Cuba have U.S. architects 
been sanctioned to practice.

“They have their fingers on the 
pulse of the interpolitical — the 
political structure working in concert 
with Cuban conservators,” says 
author Paul Hendrickson, whose book 
“Hemingway’s Boat: Everything He 
Loved in Life, and Lost, 1934-1961” 
(Knopf, 2011) was published last 
month. “They have heroically gone 
about the business of getting Finca 

Vigia restored and getting the boat 
restored.”

And they’re not done yet. 
Hemingway’s car now sits on the 
property, awaiting its turn.

“It’s a 1957 Chrysler,” Phillips said. 
“It’s the most mangled-up and rusty 
thing. It looks like roadkill, but it will 
be restored.”

For the foundation and the Cuban 
Office of Cultural Patrimony, that 
would translate into the perfect 
Hemingway hat trick.

                   carol highsmith/loc.gov
Hemingway and Cuba’s Fidel Castro after Castro won the individual championship in the 
annual Hemingway Anglers Tournament on May 15, 1960. 



Name ___________________________________________________________ Date _____________________________

Finca Vigia Restored
Read “Hemingway’s Finca Vigia restored in partnership of Cuban, U.S. 
preservationists” by J. Michael Welton. Answer the following questions.

 1. How long did Ernest Hemingway live in Finca Vigia?

 2. What items left in Finca Vigia by Hemingway do you find most interesting?    
      Explain your answers.

 3. Why was the interview with Rene Villerreal helpful to the restoration team? To literary historians and    
    Hemingway buffs?

 4. What role did Fidel Castro play in the preservation of Finca Vigia?

 5. How did Americans and U.S. organizations get involved in the restoration project?

 6. What work had to be done to restore Finca Vigia?

  7. Finca Vigia Foundation, National Trust for Historic Preservation, Office of Cultural Patrimony in Havana and    
      World Monuments Fund worked in partnership. Do you think the Finca Vigia conservation project was a good    
      use of funds and the work of experts? Explain your response.

 8. The article was written in 2011. Do research. Select one of the following questions to answer to update 
     the article.
  a. What has happened to Finca Vigia?

     
  b. Were Hemingway’s boat and car restored? If yes, are they still on the property?

      
  c. Can Finca Vigia be visited? If yes, by whom? What can be seen?

  d. What are current projects of the Office of Cultural Patrimony and the Office of the Historian in Havana?

 
PhotograPh rUth morris

 /soUth FloriDa sUN-sENtiNEl
Restoration continues on Ernest 
Hemingway’s hilltop villa in Cuba.
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BY CHRISTINE ARMARIO | AP     

•	Originally Published November 18, 2015

HAVANA — The United States 
and Cuba signed an agreement 
Wednesday to join forces and protect 
the vast array of fish and corals 
they share as countries separated 
by just 90 miles (140 kilometers), 
the first environmental accord 
since announcing plans to renew 
diplomatic relations.

“We recognize we all share the same 
ocean and face the same challenges 
of understanding, managing, and 
conserving critical marine resources 
for future generations,” said 
Kathryn Sullivan, chief of the U.S. 
National Oceanic and Atmospheric 
Administration.

The memorandum signed by U.S. 
and Cuban officials in Havana directs 
scientists with the Florida Keys and 
the Texas Flower Garden Banks 
national sanctuaries to collaborate 
with researchers at two similarly 
fragile and protected reserves: 
Guanahacabibes National Park and 
the Banco de San Antonio, located 
on the island’s westernmost region.

Ocean currents carry many of 
the same fish and organisms off 
the coast of Cuba into the Gulf 
of Mexico and the Atlantic Ocean, 

making collaboration on topics like 
preservation and sustainability an 
area of mutual interest for scientists 
in both countries.

“Fish, marine mammals, sea turtles, 
birds and other marine life exist in 
ecosystems that rarely fall within 
maps drawn by man,” said Jonathan 
Jarvis, director of the U.S. National 
Park Service, which also signed the 
accord and will participate in the 
new exchange.

Washington and Havana announced 
last December that they would 
resume diplomatic ties, and formally 
did so in July.

Environmental cooperation has 
been one of the most visible areas 
of progress in the relationship as the 
United States and Cuba negotiate 
and discuss a number of issues. They 
include much thornier matters on 
which the two countries remain far 
apart, such as the U.S. embargo and 
the naval base at Guantanamo, as 
well as Cuba’s record on rights and 
democracy.

U.S. Secretary of State John 
Kerry announced in October that 
the countries were working on a 
marine-preservation accord. That 
same month, Cuba and the U.S.-
based Environmental Defense Fund 
unveiled an initiative designed to 
protect shark populations, record 
fishing vessel catches and develop a 

long-term conservation plan. And in 
April, NOAA and Cuban scientists 
circled the island on a research cruise 
to study the larvae of bluefin tuna, a 
highly threatened and commercially 
valuable species.

“We trust this document marks 
the start of a sustainable process 
of exchange that lets us develop 
scientific investigations and share 
best practices in management and 
conservation,” Fernando Mario 
Gonzalez Bermudez, Cuba’s first vice 
minister of the Ministry of Science, 
Technology and Environment, said 
Wednesday.

Cuba’s marine ecosystem is 
considered one of the best preserved 
in the region, with large reserves of 
relatively untouched coral and large 
populations of fish, sharks and sea 
turtles. But such ecosystems could 
come under new threats as Cuba 
continues to search for offshore oil 
and tourism booms.

Billy Causey, a regional director 
with NOAA who helped broker 
the accord, said the pairings were 
determined in part by the challenges 
that the sanctuaries share.

Guanahacabibes National Park 
is one of Cuba’s largest and most 
isolated reserves. It is home to a 
large population of sea turtles, 
spiny lobsters and contains what 
is considered one of Cuba’s most 

THE AMERICAS

“U.S., Cuba sign first environmental 
accord since thaw”
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robust coral reefs. It is still out of 
reach for many tourists, though more 
travelers and boats are beginning to 
arrive.

Scientists there will be paired 
with researchers at the Florida Keys 
sanctuary, an area that receives more 
than 3 million visitors each year.

Researchers at Banco de San 
Antonio and Flower Garden Banks 
will study their similar deep-water 
ecosystems and share lessons on a 

range of issues including protection 
against oil and gas development. 
The Banco de San Antonio has an 
abundant coral reef at the juncture 
where waters from the Caribbean 
stream into the Gulf of Mexico. 
Scientists with NOAA said the reef 
has a significant influence on the 
condition of other coral habitats in the 
Gulf of Mexico and South Florida.    
    Scientists from the U.S. and across 
the world are gathering this week in 

Havana for the 10th Ocean Sciences 
Conference to discuss climate change 
and conservation.

“This opens the door to collabo-
rating on many, many fronts so the 
so-called invisible lines of the Gulf 
(of Mexico) disappear,” said Daniel 
Whittle, the EDF’s senior director 
for Cuba. “In my mind, this was long 
overdue.”

FlowEr garDEN BaNks NatioNal mariNE saNctUary, tExas 
Corals abound in many shapes, sizes and colors.

gUaNahacaBiBEs NatioNal Park, cUBa 
Known for its protection of sea turtles, such as the hawksbill 
shown above, and Cuba’s healthiest coral reefs.

BaNca DE saN aNtoNio, cUBa 
Coral reefs here have a significant influence on the condition of 
other coral habitats in the Gulf of Mexico and South Florida.

        FloriDa kEys NatioNal mariNE saNctUary 
Extensive coral reefs and other marine life are protected.
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The World Ocean is the interconnected sys-
tem of Earth’s oceanic waters. The size, the 
depth, the boundaries of these five bodies of 
water may differ but they are all intercon-
nected. Like the blood pumping through 

the human body, the ocean interconnects humans on our 
planet and plays an essential role in our everyday lives. 
The ocean controls our weather and regulates the climate. 
Habitat to an incredible diversity of wildlife, oceans pro-
duce the oxygen we breathe, provide us with important 
medicines, and its denizens feed millions of people every 
year. 

The vast areas yet to be mapped and studied inspire 
researchers and explorers. The potential for the 

production of alternative sources of energy such as wind 
and thermal power as well as the natural and renewable 
resources harvested since early humans first stood 
beside the ocean continue to drive the development of 
technology. 

Clearly a healthy Earth requires a healthy ocean and 
a healthy ocean requires care and monitoring by the 
humans who depend so heavily upon it. As Kathryn 
Sullivan, U.S. National Oceanic and Atmospheric 
Administration noted: … “we all share the same 
ocean and face the same challenges of understanding, 
managing, and conserving critical marine resources for 
future generations.” So, you might be wondering how do 
we begin to manage this vast resource?

The Caribbean: 
An Introduction to a 

Large Marine Ecosystem

 sarah voisiN/thE washiNgtoN Post
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Within the U.S. Department of Commerce, the mission 
of the National Oceanic and Atmospheric Administration 
(NOAA) is to understand and predict changes in the 
Earth’s environment, from the depths of the ocean to the 
surface of the sun, and to conserve and manage coastal 
and marine resources. NOAA together with international 
agencies such as the United Nations Environment 
Programme have been planning and implementing a 
flexible ecosystem-based approach to managing coastal 
areas. Coastal areas include the most productive areas 
of the ocean — river basins, estuaries and near-shore 
ocean waters. Yet these same areas are the conduits for 
the bulk of pollution that is generated from land-based 
activities. This pollution includes industrial, urban and 
agricultural wastes, run-off, as well as commercial and 
residential development, and toxins in the atmosphere. 
Looking globally at coastal regions, Large Marine 
Ecosystems have been designated as one way to monitor 
these ecologically critical areas across the globe.

Large Marine Ecosystems (LMEs) are relatively broad 
oceanic and adjoining coastal regions stretching from 
river basins and estuaries seaward out to the breaks 
of continental shelves or the seaward margins of well-
defined current systems. They are regions where primary 
productivity is generally higher than in open ocean 
areas. LMEs are identified based on similarities in their 
physical and biological systems including (1) bottom 
depth contours, (2) currents and water mass structure, 
(3) marine productivity, and (4) trophically dependent 
populations (i.e., food webs).

This introductory lesson is built upon the recent 
accord co-signed by NOAA, the National Park Service 
and Cuba’s Ministry of Science to consider the role of 
government in developing policies as we explore the 
Caribbean Sea as a Large Marine Ecosystem. This is an 
excellent example of the need for science literacy across 
our government agencies and among journalists.  

Read The Washington Post article, “U.S., Cuba sign 
first environmental accord since thaw,” by Christine 
Armario. Answer these questions.
•  What is the intent of the agreement?
• Who are the scientists who are directed to collaborate? 

What area will they study?

• Why is this project of mutual interest to both Americans 
and Cubans?

•   Locate Guanahacabibes National Park on the map of Cuba. 
[https://www.youtube.com/watch?v=VTpV3eJVXM8] 
What is the significance of this UNESCO world 
biosphere preserve? 

• Armario writes: “Environmental cooperation has been 
one of the most visible areas of progress in the 
relationship as the United States and Cuba negotiate 
and discuss a number of issues.” How have the U.S. 
imposed embargo and restrictions on travel helped to 
preserve the ecosystem around Cuba?

“The opportunity for international cooperation in 
marine conservation is invaluable and this moves us 
closer to ensuring a healthy and productive ocean 
for everyone,” said Dr. Kathryn Sullivan, NOAA 
administrator who was in Cuba for the signing of the 
agreement. To better understand the significance and 
potential impact of the Memorandum of Understanding, 
let’s look more closely at Large Marine Ecosystems. 

LMEs are identified by international consensus and 
are organizational units to facilitate management and 
governance strategies. NOAA has adopted the LME as 
the basic unit to implement an ecosystem approach to 
the management of marine resources. All or parts of 11 
LMEs are located in U.S. coastal and ocean waters.

Explore LMEs

1. Go to UN Atlas of the Oceans [http://www.oceansatlas.
org/html/lme/lme_.html]. Here you will find a world 
map with the locations and names of the existing 
LMEs. How many LMEs have been designated?

 
 It is estimated that LMEs produce 80% or more of 

the world’s fish catch, making them the focal point of 
global efforts for sustained and predictable productivity.

2. In the list below the interactive map, click on #12      
Caribbean to see a sample of the kinds of information 
available for specific LMEs. On the interactive map, the 
numbers in yellow are linked to available background 
information. According to the background information, 
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the Caribbean LME is an area that encompasses the 
world’s (first, second, fourth) largest barrier reef. Circle 
the right answer.

3. Use the map in Figure 1. Found between about 22 
degrees N and 80 degrees W, Cuba’s location generally 
approximates the western boundary of the (Caribbean 
Sea, Atlantic Ocean, Gulf of Mexico.) Circle the right 
answer.

Noaa

Figure 1 Mercator Projection

4. To get our bearings let’s make sure we can identify the 
locations of the following: The five Gulf States (Texas, 
Louisiana, Mississippi, Alabama, Florida), Mexico, 
Cuba, Haiti, Puerto Rico, Honduras, Venezuela, Panama, 
Bahamas, Dominican Republic, Jamaica, Columbia and 
Costa Rica. Name them on the map.

5. The map in Figure 1 is called a Mercator projection 
and indicates the latitude and longitude. Ocean scientists 
use many different graphical representations as well as 
some that are unique to the field. As with locations 
on land, oceanographers use the familiar latitude/
longitude grid. On the portion of the Earth shown on 
the map above, the lines of longitude are marked from 
left to right across the bottom of the map 100, 90, 80, 
70, 60.  The lines of latitude are marked on the right 
indicating 10, 20, 30. Prior to today’s satellite-based 

navigation (global positioning system), mariners relied 
on the sun’s position in the sky and other astronomical

   fixes to determine their latitude in the open ocean.
    Looking at the map, on left, give the approximate        

coordinates for Havana, Cuba. Circle the right answer:    
  (23° 7’ N, 82° 23’ W), (25 ° N, 80 ° W), (19° N, 71°W)

Of course the map above is subject to estimation. 
NOAA’s National Hurricane Center has an interactive 
“Latitude/Longitude Distance Calculator” at http://www.
nhc.noaa.gov/gccalc.shtml that allows you to determine 
the distance between two points in nautical miles, statute 
miles or kilometers once you enter the latitude and 
longitude values of the two locations. To determine your 
actual latitude and longitude if you don’t have a map or 
are unsure click on http://www.satsig.net/maps/lat-long-
finder.htm.  Using the Latitude/Longitude Distance 
Calculator, determine the distance between Miami, 
Florida and Havana, Cuba.

What is the political significance of the physical distance 
between Florida and Cuba? What is the ecological 
significance?

Since bottom depth contours in part determine the 
borders of LMEs, let’s look at a map that shows the 
topography or bottom contours of the Gulf of Mexico 
and Caribbean Sea.
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Figure 2 Caribbean LME             
Noaa

6. The above map from a NOAA research expedition    
shows the land in green. What is the difference between 
the light and the dark blue regions?

NOAA has identified five structures, outlined in 
red, that provide clues to the past and present geologic 
processes shown in the map above. Geologists suspect 
that the Gulf and Caribbean complex were created when 
continental fragments (Structure 1) collected between 
the Pacific and Atlantic. These fragments (now Cuba 
and Hispanola) moved in from the Pacific and formed 
the eastern border of the Caribbean. Later, similar 
fragments (Structure 2) sealed the region off from 
the Pacific, becoming Central America. The volcanic 
arch (Structure 3) on the east and the deep trench 
in the middle (Structure 4) are both indicators of 
continued seafloor activity. There is a very small seafloor 
spreading center (Structure 5) at the bottom of the trench.  

Over time, uplifting, oceanic and island arc volcanism 
and the deposition of carbonate sediments added to the 
geologic complexity of Cuba. 
   To more completely understand and appreciate the map, 
geologic history needs to be considered on a larger scale. 

To understand the Earth today means to understand that 
the plates beneath the ocean and continents are continu-
ously in movement. The young Gulf of Mexico began 
to form millions of years ago from part of the Atlantic 
Ocean as the European and North American plates began 
to drift apart. While the Gulf of Mexico is geologically 
passive, the Caribbean to the south is still active.

Currents and water mass structure are additional 
physical factors used to determine the boundaries of 
LMEs. From the south, the Gulf of Mexico is fed by a 
current of warm water from the Caribbean, which enters 
the Gulf between Mexico’s Yucatan Peninsula and Cuba. 
This forms the Gulf Loop Current, which curves east 
and south along Florida’s coast. As it passes along the 
Florida Keys it is known as the Florida Current before it 
exits through the Straits of Florida. 

Just west of the westernmost Bahamas, the waters of 
the Loop Current flow northward along the U.S. coast 
and become one of the most amazing Western Boundary 
currents in the ocean – the Gulf Stream

Ocean life depends on larvae being distributed by ocean 
currents. The Loop Current carries larvae from the warm 
southern Caribbean into the Gulf of Mexico. The Loop 
passes by Cuba’s Guanahacabibes National Park, known 
for sea turtles coming ashore to lay eggs. The coral reefs 
of Flower Garden Banks National Marine Sanctuary are 
similar biologically and physically to those of Banco de 
San Antonio. 

Figure 3 The Loop Current             
Noaa
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The boundaries of these coastal LMEs go beyond 
political and economic boundaries, ocean currents, 
and bathymetric features. They are also based on 

distributions and trends in several trophic components, 
including phytoplankton, zooplankton, fish and 
shellfish. 

                     
                    goNzalo ciD/Noaa

Cuban shoreline provides sanctuary to visiting birds, turtles, invertebrates and fish.

cNaP/Noaa

Guanahacabibes is home to more than 200 species of fish, 40 species 
of corals and 1,000 species of mollusks, ten of which are exclusive to 
the Guanahacabibes peninsula.

cNaP/Noaa

The offshore Banco de San Antonio supports a diverse coral reef 
ecosystem and is home to more than 100 species of fish, 15 species of 
corals, and more than 40 species of sponges. It is located at the conflu-
ence of currents that flow from the Caribbean into the Gulf of Mexico. 

Summary
The Caribbean LME is presented as an example to demonstrate the unique character of LMEs. They also illustrate 

the importance of government policies and international measures to preserve marine resources. 
The Large Marine Ecosystem (LME) approach to management holds the promise of more sustainable productivity 

and use of living marine resources by allowing a fuller accounting for the pressures on them.
In addition to the LMEs in U.S. coastal and ocean waters, NOAA is currently working in ten LMEs worldwide to 

introduce scientific methods for marine ecosystem observing, analysis, assessment and resource management. 
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To Learn More

“U.S. and Cuba to cooperate on conservation and 
management of marine protected areas”

 http://www.noaanews.noaa.gov/stories2015/111815-
us-and-cuba-to-cooperate-on-conservation-and-
management-of-marine-protected-areas.html

Loop Current and Its Influence. Visit the NOAA 
mission Islands In the Stream: Liquid Wind 

   http://oceanexplorer.noaa.gov/explorations/islands01/
background/wind/wind.html

Currents 
 http://oceanexplorer.noaa.gov/explorations/02mexico/

background/currents/currents.html

Case Studies, Pilot Projects and Regional 
Governance. Caribbean Large Marine Ecosystem 

http://www.clmeproject.org/index.html

Geologic Complexity
http://oceanexplorer.noaa.gov/explorations/02mexico/  
background/geology/geology.html.

Getting Ready for Offshore Oil Drilling in Cuba 
and the Bahamas
•	http://response.restoration.noaa.gov/about/media/   
   getting-ready-offshore-oil-drilling-cuba-and-
   bahamas.html
•	http://coralreefwatch.noaa.gov/satellite/bleaching5km/

index.php

g. P. schmhal/Noaa
The bank’s coral reefs are importantly placed to have significant influences on the condition of 
coral reefs in the Gulf of Mexico and South Florida.
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Coral Reefs & ReefGIS 
This is a virtual lab activity that can be completed anywhere that you have Internet access.  You may work with a 
partner or alone. but each of you should complete your own worksheets.

What is GIS? 
GIS is the acronym for Geographical Information System. A GIS is a set of computer programs that can organize, 
display and analyze spatially distributed data. At its simplest, GIS is “mapping,” providing a way to view in map 
form all sorts of extremely diverse data. GIS has many applications in geology, biology, psychology, anthropology, 
sociology, linguistics, history, political science, economics, and many other fields. Within the sciences, it is a 
growing field with many opportunities for employment.

GIS and Coral Reefs
In this lab activity, you will use a very simple, web-based GIS system called ReefGIS to explore the world’s coral 
reefs. This application is provided by ReefBase, a nonprofit group that provides online information on coral reefs 
and provides information services to coral reef professionals involved in management, research, monitoring, 
conservation and education.

You’ll be using ReefGIS to explore the world’s coral reefs and answer some questions about them: Where are they? 
Where is coral bleaching a problem? Which coral reefs are protected and which aren’t? 

We will pay particular attention to our reefs in the Caribbean.

The instructions for using ReefGIS are part of your lab worksheets (so that you can look at the instructions while 
working on the ReefGIS website). So, take a look at your worksheets and click on the link below to go to the 
ReefBase GIS website: http://reefgis.reefbase.org/.

Noaa



Name ___________________________________________________________ Date _____________________________

Coral Reef GIS  
Internet Exploration
Begin this activity at ReefBase’s Reef GIS: http://reefgis.
reefbase.org/   
Follow the steps below and answer the questions.

PART A  
    The ReefGIS page that you have opened shows a 
map of the world with a bunch of grey dots on it. These 
grey dots mark the location of coral reefs in the world’s 
oceans. Look to the left-hand side of the webpage:     
   Under the Maps tab, there is a list of features (location, 
diseases, etc.) You are looking at the Location of Coral 
Reefs map. If you click on the Layers tab, you will see 
that you can look at types of coral reefs, as well as look 
at reefs based on depth and geomorphology.

Question 1. In which ocean are most of the world’s coral 
reefs located?

PART B  
Click back on the Maps tab and select Reefs at Risk. 
The layers tab also will change.

   The world map will refresh and you will see a new 
GIS map; this one will have blue, yellow and red dots 
marking the world’s coral reefs.  The blue dots represent 
reefs at low risk from human impacts; the yellow are 
those with medium risk; and the red are reefs at high 
risk from human impacts. There are still some gray dots 
but they are not as obvious.  The gray dots represent 
reefs for which ReefBase has no information about risks.

Question 2.  In what part of the world are reefs overall 
at the highest risk from human impacts?  Where are they 
at the lowest risk overall?

You might be thinking: Coral reefs at risk from 
WHAT?  We can answer that question by going back to 
the ReefGIS website and selecting the Reef at Risk map.  
In the Layers tab, you will see a list of choices for risks. 
Select “Coastal Development.”  

The world map will refresh and you will see a new 
GIS map; this one will once again have blue, yellow 
and red dots associated this time with low, medium and 

high risk from coastal development.  The orange dots 
represent reefs for which ReefBase has no information 
about risks-there are a lot more of them on this map.

Let’s take a closer look at Reefs in the Caribbean.  At 
the top of the global map there is a tool bar with several 
buttons. The second one from the left is a magnifying 
glass with a “+” in the middle of it. This is the zoom-in 
tool. Click on it and then click on the Caribbean area 
of the global map. The map will refresh itself and the 
new map will have a closer up view of the Caribbean 
Sea. Click on the Caribbean Sea again. Click until you 
are able to see both the Caribbean Sea and the islands 
of the Bahamas, southern Florida including the Florida 
Keys, the southeastern peninsula of Mexico where the 
Caribbean flows into the Gulf of Mexico, the Caymen 
Islands, Jamaica and Haiti in this view.  

Question 3:  Make a note about the threat of these reefs 
from coastal development – overall is it high (red), 
medium (yellow), low (blue), or no data (orange)?  Where 
are reefs at the greatest threat for Coastal Development?  

   Use the zoom-in tool to look at the Florida Reef Tract 
more closely and make a note about the threat from 
coastal development – overall is it high (red), medium 
(yellow), low (blue), or no data (orange)? 

Question 4: Now use the hand tool to move over to the 
island of Cuba. Where are the areas of high risk in Cuba 
located?  Notice all the reefs marked in blue.  Why are 
so many areas surrounding Cuba considered at low risk 
from coastal development?  

   Now, click on the button with the four arrows to take 
you back to a global view.

Question 5:  Notice all the reefs at risk from coastal 
development, even the Maldives which are out in the 
middle of nowhere in the Indian Ocean. Why do you 
think people are building in these areas? 

PART C 
    Okay, let’s look at the threat from Marine Pollution.  
Go back to a global view and in the Layers tab, select 
“Marine Pollution.”  The world map will refresh but stay 
at whatever zoomed-in view you were looking at. The 
new GIS map will once again have blue, yellow and red 
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dots associated this time with low, medium, and high 
risk from marine pollution.  The grey dots represent 
reefs for which ReefBase has no information about risk.
Zoom in on the reefs of Cuba and the Florida Reef 
Tract, read the information below, and answer Question 
6. If you zoom out a bit notice where there are major 
shipping routes. Ships travel to and from the Gulf of 
Mexico through the Florida Straights to the Atlantic. 
Ships travel to and from the Gulf of Mexico past 
the Yucatan Peninsula to and from and through the 
Caribbean Sea. Think about countries to the south. 
Don’t forget the Panama Canal. Think about the 
countries on the eastern side of the Atlantic Ocean.

Question 6: What do you think is being shipped across 
the Atlantic? What kind of pollution do you think 
threatens the islands in these shipping channels?

Question 7: What kinds of pollution do you think 
threatens Cuba’s reefs on the northern side?  What 
about the southwestern coast of Cuba?

Question 8. The Florida Reef Tract is at medium risk 
from pollution in the Florida Bay/Florida Keys areas at 
the south end of the Florida Peninsula. What kinds of 
pollution do you think threaten the Florida Reef Tract?

PART D 
   Let’s look at the threat from pollution and 
sedimentation from inland sources for these coral 
reef areas.  In the Layers tab, select “Watershed-based 
Pollution.”
   The world map will refresh but stay at whatever 
zoomed-in view you were looking at.  The new GIS 
map will once again have blue, yellow, and red dots 
associated this time with low, medium, and high risk 
from inland pollution and erosion.  The grey dots 
represent reefs for which ReefBase has no information 
about risk.  
   Zoom in on the Cuba and the Florida Reef Tract, read 
the information below, and answer Question 9.  Erosion 
is probably pretty low in the Florida Reef Tract area, 
but the Florida Everglades and Florida Bay drain a 
huge part of southern Florida – and a lot of that area is 

agricultural. Also, Miami, one of the largest cities in 
the United States, is right at the north end of the Florida 
Keys. At least the part of the Florida Reef Tract that is 
closest to the Florida Peninsula has a decent risk from 
inland pollution. Consider the distance from the reefs to 
populated coastal towns and cities.  Look at Cuba. 

Question 9:  Where is most of this watershed based 
pollution found?  What is located at that part of the 
island? Remember, many islands around the world 
discharge their wastes directly into the seas.

Question 10. Besides agricultural and urban pollution, 
can you think of any other things that might contribute 
to coastal pollution and erosion in the Florida Reef 
Tract?  (There is no right or wrong answer here; just 
think about what you know about Florida, especially 
things that are newsworthy.)

PART E
  Let’s look at the threat from over-exploitation of 
resources for these coral reef areas. This indicator 
assesses overfishing and destructive fishing on coral 
reefs. In the Layer tab, select “Overfishing and 
Destructive Fishing.” The world map will refresh but 
stay at whatever zoomed-in view you were looking at.  
   The new GIS map will once again have blue, yellow, 
and red dots associated this time with low, medium, 
and high risk from inland pollution and erosion.  The 
grey dots represent reefs for which ReefBase has no 
information about risk.  Zoom in on the reefs and read 
the information below.  If there is no information about 
overexploitation for the reef areas they are grey (no 
data).
   Notice the high threat in Florida at the northern 
end of the reef tract. List several reasons that this is 
a high risk area. Think about where access to the 
reef is easiest. Much of the Bahamas portion of the 
Florida Reef Tract is at high-to-medium risk from 
overexploitation of coral resources. Besides its tourism 
and banking economy, the Bahamas relies on its coastal 
resources for food and income. 
  Consider the differences in the Cuban economy 
compared to the Bahamian. 
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Question 11: What types of destructive fishing practices 
might be causing the southwestern coast to be indicated 
as a medium threat when there was no threat seen in this 
area for watershed pollution?

PART F
   Corals are animals. And like all animals they are 
susceptible to stress and disease. Let’s look at coral 
bleaching. Coral bleaching occurs when reef-building 
corals expel their mutualistic zooxanthellae partners 
as a result of heat stress. Reef building corals require 
zooxanthellae to build their coral skeletons. 
   Click on the Map layer tab and select “Coral Bleaching 
and SST.” In the Layers tab, select the years “Jan 1963” 
to “Dec 2015” and click on “Refresh Map.” In the 
Legend tab, you will see that the red dots are areas with 
more high severity bleaching events, the yellow dots 
are medium severity, the blue dots are low severity, and 
the green dots are no bleaching sites. Again, grey dots 
represent areas where the severity of bleaching is not 
known.  

Question 12.  How many high-severity bleaching events 
(red dots) are there from 1963 to 1990? How many 
bleaching events are there in this same area showing the 
Florida Reef Tract, Bahamas, Cuba and the Caribbean 
that we have been viewing?
    Now, change the dates to “Jan 1990” to “Dec 2015” 
and click on the “Refresh Map” button.

Question 13. How many high severity bleaching events 
(red dots) are there from 1990 to 2015?  How many total 
bleaching events are there?

Question 14. What are some possible causes for coral 
bleaching?

Question 15. Why do you think there is more than 
a 100x increase in coral bleaching from 1963-1984 
to 1985-2015?  There is no right or wrong answer 
here. Consider technology, globalization, politics, 
environmental changes (El Nino), etc.

Question 16. Considering environmental as well as 
political changes in this region of the Caribbean, how 
would you predict the health of reefs to change in the 
next ten years?

PART G
   In the Health & Science section in July 2015, The 
Washington Post reported on human activity on coral 
reefs in the South China Sea. Read “What happens to 
a coral reef when an island is built on top?” [https://
www.washingtonpost.com/national/health-science/
what-happens-to-a-coral-reef-when-an-island-is-
built-on-top/2015/07/06/d409493c-168b-11e5-9518-
f9e0a8959f32_story.html] Discuss the different points 
of view regarding turning reefs into islands. 

SUMMARY Having explored the Reefbase ReefGIS, you are now more familiar with how to find information on the 
health of coral reefs world-wide. Remember information can be collected many ways: from scientists in the field 
taking measurements, to remote sensing data from space which can provide information on plankton blooms to oil 
spills to sea surface temperatures. Population surveys are collected through many fisheries and many organizations 
have on-going citizen scientists sending in observations. Computer modeling now allows us to “forecast” 
environmental events from jellyfish blooms to coral bleaching. Using traditional field methods with modern 
technology, scientists can scan to detect warning signals, monitor trends, forecast future changes, and assess these 
changes for understanding the possible impacts this will have for humans and the environment. 

For More Information on Coral Biology and Coral Reefs

• Daily 5-km Satellite Coral Bleaching 
  Thermal Stress Monitoring
   http://coralreefwatch.noaa.gov/satellite/ bleaching5km/   
   index.php

• What Are Corals?
   http://oceanservice.noaa.gov/education/kits/corals/   
   coral01_intro.html

• About Coral Reefs
  http://www.coris.noaa.gov/retired/CoRIS_About_   
  Coral_Reefs_archive_2014.pdf


