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management document for the Sanctuary during the next five years.
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Note to Reader

In an effort to make this document more user-friendly, we have included references to the Florida
Keys National Marine Sanctuary Web site rather than including the entire text of many bulky
attachments or appendices that are traditionally included in management plans. Readers who do not
have access to the Internet may call the Sanctuary office at (305) 809-4700 to request copies of any
documents that are on the Sanctuary’s Web site. For readers with Internet access, the Sanctuary’s
Web site can be found at floridakeys.noaa.gov.



ABOUT THIS DOCUMENT

This document is a report on the results of NOAA'’s five-year review of the strategies and activities
detailed in the 1996 Final Management Plan and Environmental Impact Statement for the Florida Keys
National Marine Sanctuary. It serves two primary purposes: 1) to update readers on the outcomes of
successfully implemented strategies - in short, accomplishments that were merely plans on paper in
1996; and, 2) to disseminate useful information about the Sanctuary and its management strategies,
activities and products. The hope is that this information, which charts the next 5 years of Sanctuary
management, will enhance the communication and cooperation so vital to protecting important
national resources.

Sanctuary Characteristics

The Florida Keys National Marine Sanctuary extends approximately 220 nautical miles southwest
from the southern tip of the Florida peninsula. The Sanctuary’s marine ecosystem supports over 6,000
species of plants, fishes, and invertebrates, including the nation’s only living coral reef that lies
adjacent to the continent. The area includes one of the largest seagrass communities in this
hemisphere. Attracted by this tropical diversity, tourists spend more than thirteen million visitor
days in the Florida Keys each year. In addition, the region’s natural and man-made resources provide
recreation and livelihoods for approximately 80,000 residents.

The Sanctuary is 2,900 square nautical miles of coastal waters, including the 2001 addition of the
Tortugas Ecological Reserve. The Sanctuary overlaps four national wildlife refuges, six state parks,
three state aquatic preserves and has incorporated two of the earliest national marine sanctuaries to
be designated, Key Largo and Looe Key National Marine Sanctuaries. Three national parks have
separate jurisdictions, and share a boundary with the Sanctuary. The region also has some of the
most significant maritime heritage and historical resources of any coastal community in the nation.

The Sanctuary faces specific threats, including direct human impacts such as vessel groundings,
pollution, and overfishing. Threats to the Sanctuary also include indirect human impacts, which are
harder to identify but are reflected in coral declines and increases in macroalgae and turbidity. More
information about the Sanctuary can be found in this document and at the Sanctuary’s Web site.

Management Plan Organization

Within this document, the tools that the Sanctuary uses to achieve its goals are presented in five
management divisions: 1) Science; 2) Education, Outreach & Stewardship; 3) Enforcement &
Resource Protection; 4) Resource Threat Reduction; and 5) Administration, Community Relations, &
Policy Coordination. Each management division contains two or more action plans, which are
implemented through supporting strategies and activities. The strategies described in the 1996
Management Plan generally retain their designations in this document. As in the 1996 plan, two or
more action plans may share a strategy where their goals and aims converge. The 1996 plan can be
accessed on the Sanctuary’s Web site floridakeys.noaa.gov



Accomplishments and Highlights

The Sanctuary’s programs and projects have made significant progress since the original management
plan was implemented 1996. An overview of these accomplishments is provided in the Introduction.

In addition, each action plan contains bulleted lists of accomplishments since the 1996 management
plan was adopted.
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2.0 THE SANCTUARY ENVIRONMENT:
A SUBTROPICAL ECOSYSTEM

2.1 Introduction

Adjacent to the Keys’ land mass is a complex marine ecosystem that supports a variety of spectacular,
unique, and nationally significant mangrove islands, seagrass meadows and extensive living coral
reefs. This ecosystem is the marine equivalent of a tropical rain forest in that it supports high levels of
biological diversity, is fragile and easily susceptible to damage from human activities, and possesses
great value to humans if properly conserved. The ecosystem supports over 6,000 species of plants,
fishes, and invertebrates, including the nation’s only coral reef that lies adjacent to the continent, and
one of the largest seagrass communities in this hemisphere.

2.2 Living Marine Resources

The Florida Keys ecosystem contains one of North America’s most diverse assemblages of flora and
fauna. The Florida Keys serve as a partial barrier between the temperate waters of the Gulf of Mexico
and the tropical to subtropical waters of the Western Atlantic Ocean, resulting in a unique
distribution of marine organisms.

The coral reef tract, arching in a southwesterly direction for 220 miles from the southern tip of Florida,
is one of the largest systems of coral reefs in the world and a unique system of coral reefs in the
continental U.S. All but the northernmost extent of the reef tract lies within the Sanctuary.

The coral reef tract is a bank-barrier system with seaward-facing, shallow-water spur-and-groove
formations that are connected by a linear transitional reef from Miami to west of the Marquesas Keys.
Over 6000 patch reefs occur in nearshore and offshore environments.

The ecosystem includes one of the world’s largest seagrass beds, which are among the richest, most
productive, and most important submerged coastal habitats. Seagrasses provide food and habitat for
commercially and recreationally important species of fish and invertebrates, and are an integral
component of tropical coastal environments.

Mangroves comprise the third important component of the Florida Keys ecosystem, with red
mangrove trees fringing the 1600 islands and 1800 miles of shoreline within the Sanctuary.
Mangroves provide habitat for juvenile fishes and invertebrates, stabilize sediments, and produce
prop-root surfaces for attached organisms such as oysters, sponges, and algae.

The Florida Keys coral reef ecosystem is highly biologically diverse, and includes:

= 520 species of fish, including over 260 species of reef fish
= 367 species of algae

13



* 5 species of seagrasses

* 117 species of sponges

* 89 species of polychaete worms
= 128 species of echinoderms

= 2 species of fire coral

= 55 species of soft corals

* 65 species of stony corals

Coral Reefs and Coral Health

The reefs of Florida have undergone change for millennia due to sea-level changes, storms, and other
natural occurrences. More recently, human impacts have directly and indirectly affected reef
structure and reef communities, and as a result coral reefs are under increased levels of stress.

In the Florida Keys, a decrease in coral cover and site-specific species diversity and an increase in
coral diseases and coral bleaching have been recorded as part of a project by Florida’s Fish and
Wildlife Research Institute (FWRI). The project records biodiversity, coral condition (including
diseases and bleaching), and coral cover at stations in four habitat types. Since 1996, over 79 percent
of 105 monitored stations have exhibited losses in stony coral diversity, 14 percent showed increases
and 6 percent remained unchanged. Significant gains and losses of several stony coral species have
occurred both between years and over the entire sampling period, indicating fluctuations in coral
species richness but no loss of species Sanctuary-wide. More information can be found at
floridamarine.org/features/category_sub.asp?id=2360.

In addition, FWRI monitoring showed an overall decline in stony coral cover from 1996 to 1999,
associated with the 1997-1998 mass coral bleaching event, tropical storms, and Hurricane Georges
(1998). Coral cover has remained at approximately the same level since that time. As with species
diversity, coral cover variables among both habitat types and regions.

Recruitment (settlement of new individuals) of stony corals is an important factor in overall
community dynamics. Two monitoring programs that are evaluating coral recruitment trends find
that differences exist in coral recruitment among habitat types and regions. Juvenile corals in the
Lower Keys suffered significant mortality in 1998 that was likely associated with a severe two-year
coral bleaching event and a direct strike from Hurricane Georges.

Coral diseases increasingly threaten the health and vitality of reef systems in the Sanctuary and
worldwide, but only a few pathogens have been positively identified. Between 1996 and 2002, the
FWRI monitoring project documented increases in the number of stations that contain diseased coral,
the number of coral species with disease, and the number of diseases themselves. However, between
2003 and 2004 the number of stations with diseased coral and the number diseased coral species
decreased.

Over the past 20 years, coral bleaching events in the Sanctuary have increased in frequency and
duration. Large-scale coral bleaching was first recorded in the Lower Keys in 1983 along the outer
reef tract, where shallow fore-reef habitats were the most affected areas. Bleaching expanded and
intensified with events in 1987 and 1990, and culminated with mass coral bleaching event in 1997 and
1998 that targeted inshore and offshore reefs throughout the Keys. Coral bleaching is undoubtedly
responsible for some of the dramatic declines in stony coral cover observed Sanctuary-wide in the last
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two decades. Similar observations of bleaching have been made regionally and internationally since
1983, and it is widely recognized that 1997 and 1998 were the worst coral bleaching years on record,
causing significant loss of corals worldwide.

Algae, Seagrasses, and Other Benthic Organisms

Monitoring of benthic, or bottom, communities by the National Undersea Research Center (NURC)
and the University of North Carolina at Wilmington has documented that algae of various species
dominate bottom habitats at all sites throughout the Sanctuary. Sponges and soft corals cover a much
smaller percentage of the sea floor (about 10 percent to 20 percent of total area). Like algae, they are
highly variable, depending on the region being surveyed and the time of year.

Seagrasses are comprehensively monitored by Florida International University as part of the
Sanctuary’s Water Quality Protection Program. Data indicate approximately 12,800 square kilometers
of seagrass beds lie within and adjacent to the Sanctuary. Some variability in seagrass cover and
abundance has been identified, although populations seem relatively stable. Continued monitoring
will be invaluable for detecting human impacts on the seagrass communities. For example, ecological
and chemical changes consistent with increased nutrient availability have been documented at sites
relatively close to shore in the Middle and Lower Keys. For more information go to
fiu.edu/~seagrass/.

Reef Fish

Monitoring of fish populations occurred for many years before the Sanctuary’s designation and
continues to this day. From 1979 through 1998, a total of 263 fish species representing 54 families
were observed. Over half of all fish observed were from just ten species. Relatively few fish of legal
size have been seen, which is consistent with several studies that indicate reef fish in the Florida Keys
are highly overexploited.

Despite population declines throughout much of the Sanctuary, fish numbers in fully protected zones
(Sanctuary Preservation Areas, Ecological Reserves, and Special-use and Research-only areas) have
increased for several commercially important species since implementation of the zones in 1997.
Years of data from one monitoring program show that the numbers of individuals of three exploited
species are higher in protected zones than in fished sites. Researchers have also seen an increase in the
abundance of snapper species at several sites after the sites were protected.

Similar increases in grouper and snapper abundance and size have also been documented in the
Tortugas North Ecological Reserve since its implementation in 2001.

Mobile Invertebrates

FWRI monitors mobile invertebrates, such as spiny lobster and queen conch. Spiny lobsters have
become more abundant in fully protected Sanctuary Preservation Areas and Ecological Reserves than
outside these areas. Researchers have found size increases over time for spiny lobsters in the Western
Sambo Ecological Reserve.

Queen conch populations have remained low despite a prohibition on their collection since 1985 but

numbers have started to increase steadily over the last several years. Individuals in nearshore waters
do not reproduce compared to reproductive conch aggregations at offshore sites, apparently because
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of an undetermined environmental effect. Nearshore conch are being transplanted offshore, where
they become reproductive and may help rebuild local populations.

Sea urchins are also in very low abundances, especially the long-spined urchin, suggesting poor
recovery of this species in the Keys since its severe Caribbean-wide die-off in 1983. Research efforts
are exploring means by which populations of this key species may be restored.

Complete Characterization of Biotic and Abiotic Environments

A detailed description of the biota found in the Sanctuary, as well as a description of their habitats, is
contained in the “Description of the Affected Environment,” of the Environmental Impact Statement
(EIS) of the original 1996 Florida Keys National Marine Sanctuary Management Plan. The EIS is
found in Volume II of the management plan and can be accessed at floridakeys.noaa.gov. An atlas of
benthic habitats of the Florida Keys was published by FWRI in collaboration with NOAA in 1998 and
can be accessed at flkeysbenthicmaps.noaa.gov/welcome.html. NOAA is heading an effort to
complete a new, more complete set of maps

(ccma.nos.noaa.gov/ecosystems/ coralreef/ flmapping.html).

2.3 Non-living Marine Resources

Maritime Heritage Resources

The waters of the Florida Keys have some of the most significant maritime heritage and historical
resources of any coastal community in the nation. Because of its unique geographical position on the
European and American trade routes, shipwrecks in the Keys contain a record of the 500-year history
of the Americas. Key West has been the crossroads of the Caribbean, and the sea has remained the
common thread through the region’s cultural and historic sites. The relative inaccessibility of
underwater cultural sites has ensured that many delicate artifacts remain undisturbed. The
importance of the region’s maritime heritage resources is great, and the possibility exists for
discovering some of the earliest archaeological sites in North America. A detailed description of the
cultural and historical resources of the Florida Keys is contained in the “Description of the Affected
Environment,” of the Environmental Impact Statement (EIS) (see Volume II of the Florida Keys
Management Plan at floridakeys.noaa.gov).

Water Quality

Many water-quality parameters have been monitored Sanctuary wide by Florida International
University’s Southeast Environmental Research Center since 1995 as part of the Water Quality
Protection Program. Thus far, results indicate that some elements (dissolved oxygen, total organic
nitrogen, and total organic carbon) are present in higher concentrations in surface waters, while other
indicators (salinity, turbidity, nitrite, nitrate, ammonium, and total phosphorus) are higher in bottom
waters.

Geographic differences in water quality include higher nutrient concentrations in the Middle and
Lower Keys and lower nutrient concentrations in the Upper Keys and Dry Tortugas. Also, declining
inshore-to-offshore trends across Hawk Channel have been noted for some parameters (nitrate,
ammonium, silicate, total organic carbon and nitrogen, and turbidity).
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Probably the most interesting findings thus far show increases over time in total phosphorus for the
Dry Tortugas, Marquesas Keys, Lower Keys, and portions of the Middle and Upper Keys, and
increases in nitrate in the Southwest Florida Shelf, Dry Tortugas, Marquesas Keys, and the Lower and
Upper Keys. In contrast, total organic nitrogen decreased somewhat, mostly in the Southwest Florida
Shelf, the Sluiceway, and the Lower and Upper Keys. These trends may be driven by regional
circulation patterns arising from the Loop Current and Florida Current, and have changed as the
period of record has increased.

Stationary instruments along the reef tract continuously monitor seawater parameters and ocean
states as part of a local ocean observing system. The data are analyzed by Florida Institute of
Oceanography’s SEAKEYS program and periodically transmitted to satellites and made available on
the Internet. Additionally, water temperature data are recorded every two hours from a series of
thermographs that the Sanctuary has maintained for over fifteen years.

2.4 Threats to the Ecosystem

The deterioration of the marine ecosystem in South Florida is no longer a matter of debate. Visitors,
residents and scientists alike have noted the precipitous decline in the health of the coral reef
ecosystem. The threats causing these visible signs of decline are numerous and often complex,
ranging from direct human impacts to global climate changes.

Direct human impacts include vessel groundings, anchor damage, destructive fishing, and damage to
corals as a result of divers and snorkelers touching and standing on them. Boat propellers and large
ships have damaged over 30,000 acres of seagrasses and more than 20 acres of coral reef habitat in the
Sanctuary.

Most pressures stem from the 5 million annual visitors and approximately 80,000 year-round
residents of Monroe County. Their high levels of use in the Sanctuary have significant direct and
indirect effects on the ecosystem. Sanctuary visitors primarily seek water-related recreation,
including diving, snorkeling, fishing and boating.

Although less immediate than direct physical damage to the corals, other stressors also significantly
affect the Florida Keys ecosystem. Overfishing has dramatically altered fish and other animal
populations on the coral reef, contributing to an imbalance in ecological relationships that are critical
to sustaining a diversity of organisms. Eutrophication (an outcome of excess nutrients in the water,
such as fertilizers) of nearshore waters is a documented problem. Wastewater and stormwater
treatment and solid-waste disposal facilities are highly inadequate, directly affecting nearshore water
quality. Some solutions to water quality problems are being implemented, but given the scope of the
problem, more action is required.

In Florida Bay, reduced freshwater flow has increased plankton blooms, sponge and seagrass die-offs,
and fish kills. Since Florida Bay and nearshore waters provide important nursery and juvenile habitat
for a variety of reef species, the declines in these areas affect the overall health and structure of
offshore coral reefs. Therefore, regional strategies to address the quantity, quality, timing, and
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distribution of freshwater flows through the South Florida ecosystem into Florida Bay and the
estuaries of South Florida contained in the Comprehensive Everglades Restoration Plan are critical.

In addition, seasonal and yearly seawater temperature fluctuations, increasing solar radiation and
atmospheric changes all affect the ecosystem. The impacts are seen in coral disease and bleaching,
which have increased in frequency, duration and range, coinciding with the ten warmest years on
record. Under normal conditions, corals and reef organisms would be expected to tolerate and
recover from sporadic events such as temperature variation. However, additional human-induced
stresses are likely affecting the ability of these organisms to adequately recover from climate
fluctuations.
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