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INTRODUCTION

John Pennekamp Coral Reef State Park (Coral Reef State Park) islocated in Monroe County on
Key Largo (see Vicinity Map) about 20 miles south of Homestead. Accessto the park isfrom
U.S. Highway 1 at mile marker 102.5. Key Largo is the most northeasterly key in the chain of
islands known as the Florida Keys. The vicinity map also reflects significant land and water
resources existing near the park.

The land base of the park islocated on the southwest shoreline of Largo Sound. There are also
several non-contiguous tracts of land in Key Largo north and south of the land base that border
the marine portions of Coral Reef State Park. The submerged portion of the park extends three
miles out into the Atlantic Ocean and is approximately 23 statute milesin length. When first
dedicated as a park, it also included the submerged areas east of the three-mile state jurisdictional
line to the 60-foot depth contour. The federal portions of the original park are now managed as
the Key Largo Existing Management Area, a zone within the Florida Keys National Marine
Sanctuary (FKNMYS).

The park is named for the late John D. Pennekamp, a Miami newspaper editor whose efforts led
to the establishment of this state park. The park was originally established due to growing
concern that the coral reefsin the Florida Keys were being destroyed by excessive collection of
coral, conch and tropical fish. As development increased in the Keys, it became increasingly
important to acquire additional upland habitat to protect the entire ecosystem. For this plan, park
acreage has been cal culated based on the composition of natural communities, in addition to
ruderal and developed areas. Currently the park contains approximately 63,561 acres. Park
acreage has been calculated on the composition of natural communities, in addition to ruderal
and developed areas.

The park was acquired in 1959 as a dedication. At John Pennekamp Coral Reef State Park,
public outdoor recreation and conservation is the designated single use of the property (see
Addendum 1). There are no legidative or executive directives that constrain the use of this

property.
PURPOSE AND SCOPE OF THE PLAN

This plan serves as the basic statement of policy and direction for the management of John
Pennekamp Coral Reef State Park as a unit of Floridas state park system. It identifies the
objectives, criteriaand standards that guide each aspect of park administration, and sets forth the
specific measures that will be implemented to meet management objectives. The plan isintended
to meet the requirements of Sections 253.034 and 259.032, Florida Statutes, Chapter 18-2,
Florida Administrative Code, and intended to be consistent with the State L ands Management
Plan. With approval, this management plan will replace the March 20, 1998 approved plan. All
development and resource alteration encompassed in this plan is subject to the granting of
appropriate permits; easements, licenses, and other required legal instruments. Approval of the
management plan does not constitute an exemption from complying with the appropriate local,
state or federal agencies. This plan is also intended to meet the requirements for beach and shore
preservation, as defined in Chapter 161, Florida Statutes, and Chapters 62B-33, 62B-36 and 62R-
49, Florida Administrative Code.

The plan consists of two interrelated components. Each one corresponds to a particular aspect of
the administration of the park. The resource management component provides a detailed inventory
and assessment of the natural and cultural resources of the park. Resource management problems
and needs are identified, and specific management objectives are established for each resource
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type. This component provides guidance on the application of such measures as prescribed
burning, exotic species removal and restoration of natural conditions.

The land use component is the recreational resource allocation plan for the unit. Based on
considerations such as access, population and adjacent land uses, an optimum allocation of the
physical space of the park is made, locating use areas and proposing types of facilities and
volume of use to be provided.

In the development of this plan, the potential of the park to accommodate secondary
management purposes (“ multiple uses’) was analyzed. These secondary purposes were
considered within the context of the Division’s statutory responsibilities and an analysis of the
resource needs and values of the park. This analysis considered the park natural and cultural
resources, management needs, aesthetic values, visitation and visitor experiences. For this park,
it was determined that no secondary purposes could be accommodated in a manner that would
not interfere with the primary purpose of resource-based outdoor recreation and conservation.
Uses such as, water resource development projects, water supply projects, stormwater
management projects, linear facilities and sustainable agriculture and forestry are not consistent
with this plan or the management purposes of the park and should be discouraged.

The potential for generating revenue to enhance management was also analyzed. Visitor fees and
charges are the principal source of revenue generated by the park. It was determined that
multiple-use management activities would not be appropriate as a means of generating revenues
for land management. Instead, techniques such as entrance fees, concessions and similar
measures will be employed on a case-by-case basis as a means of supplementing park
management funding.

MANAGEMENT PROGRAM OVERVIEW

Management Authority and Responsibility

In accordance with Chapter 258, Florida Statutes and Chapter 62D-2, Florida Administrative
Code, the Division of Recreation and Parks (Division) is charged with the responsibility of
developing and operating Florida's recreation and parks system. These are administered in
accordance with the following policy:

It shall be the policy of the Division of Recreation and Parks to promote the state park
system for the use, enjoyment, and benefit of the people of Florida and visitors; to
acquire typical portions of the original domain of the state which will be accessible to
all of the people, and of such character as to emblemize the state's natural values;
conserve these natural values for all time; administer the development, use and
maintenance of these lands and render such public service in so doing, in such a
manner as to enable the people of Florida and visitors to enjoy these values without
depleting them; to contribute materially to the development of a strong mental,
moral, and physical fiber in the people; to provide for perpetual preservation of historic
sites and memorials of statewide significance and interpretation of their history to the
people; to contribute to the tourist appeal of Florida.

The Trustees have also granted management authority of certain sovereign submerged lands to
the Division under Management Agreement MA 68-086 (as amended January 19, 1988). The
management area includes a 400-foot zone from the edge of mean high water where a park
boundary borders sovereign submerged lands fronting beaches, bays, estuarine areas, rivers or
streams. Where emergent wetland vegetation exists, the zone extends waterward 400 feet beyond
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the vegetation. The agreement isintended to provide additional protection to resources of the
park and nearshore areas and to provide authority to manage activities that could adversely affect
public recreational uses.

Many operating procedures are standard system wide and are set by policy. These procedures are
outlined in the Division’s Operations Manual (OM) that covers such areas as personnel
management, uniforms and personal appearance, training, signs, communications, fiscal
procedures, interpretation, concessions, camping regul ations, resource management, law
enforcement, protection, safety and maintenance.

In the management of John Pennekamp Coral Reef State Park, a balance is sought between the
goals of preserving natural conditions and providing various recreational opportunities. Natural
resource management activities are aimed at management of natural systems. Development in
the park involves providing public access and recreational facilitiesin away that safely
accommodates recreational needs while providing the necessary level of protection for important
natural resources. Program emphasisis designed to maintain and restore the park’ s natural
communities, interpret natural and cultural resources, and provide educational benefits.

The large fish and shellfish assemblage in the park is a significant natural resource that supports
several sport and commercial fisheries. The principal gamefish are bonefish (Albula vulpes) and
tarpon (Megalops atlantica). Permit (Trachinotus fal catus), an excellent foodfish, is also much
sought after by sport anglers. Many species taken by recreational anglers are sold commercially,
and fall into the category of foodfish. These include many species of snapper, grouper and grunt,
snook, and several species of mackerel. Ballyhoo (Hemiramphus brasiliensis) are caught with
small "hair" hooks, or castnetted, for live or dead bait, by recreational fishermen, usually after
having been chummed close to the boat. Several species of "whitebait,” including pilchards and
sardines (Harengula spp.), and mullet (Mugil spp.) are castnetted along the shore for bait.
Several invertebrates are caught, including pink shrimp (Penaeus duorarum), which are dip-
netted from channels during the winter, spiny lobster which are caught by hand while snorkelling
or diving during the day or, bullynetting at night in the creeks, and stone crabs (Menippe
mercenaria), which are trapped. However, in 1993 the Marine Fisheries Commission established
regulations that abolished the 2-day sport lobster season within the park and prohibited
lobstering in coral formations within the park throughout the regular |obster season (Florida
Administrative Code 46-24.0065). Marine species harvested commercialy in the park at present
include spiny lobster and stone crab, which are trapped, ballyhoo, a baitfish which is purse
seined and cast-netted, and bottom fish such as grouper, snapper, and various reef fish, which are
caught by hook and line. A commercial licenseisrequired for all these activities. Special
regulations have been established which prohibit the taking of reef fish with any method from
the park (Florida Administrative Code 46-5.002). Commercial fishing is an existing historical
use in the park. Commercial fishing is subject to regulation by the Florida Fish and Wildlife
Conservation and the National Marine Fisheries Service. As such, prohibition of this existing use
would likely require a coordinated effort with these agencies.

Park Goals and Objectives

The following park goals and objectives express the Division’s long-term intent in managing the
state park. At the beginning of the process to update this management plan, the Division
reviewed the goals and objectives of the previous plan to determine if they remain meaningful
and practical and should be included in the updated plan. This process ensures that the goals and
objectives for the park remain relevant over time.

Estimates are devel oped for the funding and staff resources needed to implement the
4



management plan based on these goals, objectives and priority management activities. Funding
priorities for all state park management and devel opment activities are reviewed each year as
part of the Division’s legislative budget process. The Division prepares an annual legislative
budget request based on the priorities established for the entire state park system. The Division
also aggressively pursues awide range of other funds and staffing resources, such as grants,
volunteers and partnerships with agencies, local governments and the private sector, for
supplementing normal legislative appropriations to address unmet needs. The ability of the
Division to implement the specific goals, objectives and priority actions identified in this plan
will be determined by the availability of funding resources for these purposes.

Natural and Cultural Resources

1.  Protect and monitor the condition of and impacts to the marine communities and water
quality of the park.

A.

B.

C.

Protect the park’s marine resources from al dredging, filling, and other construction
activity by outside sources.

Protect the coral reef community in the park by keeping lobster exclusion zones
marked and pulling abandoned traps.

Install and maintain mooring buoys at selected patch reefs to reduce anchor and
boating impacts to coral, as necessary.

Increase area closed to internal combustion engine operation for protection of
submerged bottom by continuing to install and maintain buoys in selected areas where
water depth is4’ or less, as approved after public workshops and Department review.
Protect the marine fauna and flora of the park by working cooperatively with law
enforcement agencies to increase patrol presence on the water and enforce existing
rules and regulations.

Protect the shallow submerged marine communities from boating damage by
continuing to improve and maintain channel markers and regulatory buoys and signs
and distribute educational materials regarding safe boating.

2. Protect and monitor the condition of and impacts to the upland communities of the park.

>

O 0w

E.

Remove exotic floraand faunato eliminate or minimize its presence and replant with
native species, as necessary.

Approve draft of exotic removal plan and continue to implement and update it.
Restore topographically altered communities to appropriate elevations and similar
plant species composition.

Enhance least tern nesting in the park by discouraging human and predator intrusion
and removing vegetation from potential nesting sites.

Survey and monitor the status and condition of endangered species within the park.

3.  Protect and monitor the cultural resources of the park.

A.

B.

C.

Conduct a Level Il archaeological survey to determine the extent and locations of

prehistoric and historic sites.

Protect existing archaeological sites and their associated artifact assemblage from

vandalism, erosion, and other forms of encroachment.

Continue to restore and maintain the cultural site located at the Shaw Property known

asthe Key Lime Grove.

(1) Develop aplan for the grove to determine its maintenance and interpretation
needs.

(2) Plant additional key limes, mangoes, and avocados to insure that this cultural
resource continues to survive.

Recreational Goals

4.  Continueto provide quality resource based outdoor recreational and interpretive programs
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and facilities at the state park.

A. Maintain overnight accommodations, including RV and tent camping.

B. Maintain opportunities for picnicking, boating, swimming and hiking.

C. Continue to provide access to the coral reef for snorkeling, scuba diving, glass bottom
boat tours and fishing.

Seek funding to expand recreational and interpretive opportunities through the

improvement of programs and the development of new use areas and facilities, as outlined

in this management plan.

A. Pursue funding to expand and improve the Visitor Center.
(1) Expand the auditorium to accommodate groups of 250-300.
(2) Upgrade the aguariumsin the Visitor Center to meet ADA requirements,

providing viewing access for the disabled.

Expand the paddling trail.

A. Provide additional locations for day use rest areas and primitive camping.

Provide a park wide interpretive strategy.

A. Conduct interpretive programs to educate visitors about the Florida Keys ecology, its
value and impactsto it.

B. Conduct interpretive programs to educate visitors about Florida’s earlier inhabitants.

C. Continue the frequent and diverse interpretive programs, expand and update where
needed with new information and static displays.

Park Administration/Operations

8.

10.

11.

12.

13.

14.

15.

16.

Continue working closely with the concessionaire.

A. Assist inimplementing specia package deals that would promote park activities,

thereby increasing visitor services and revenue.

B. Coordinate with concessionaire in construction of maintenance facility.

Increase the current volunteer program to help meet the needs of the growing facilities.
Increase programs offered to the community, working more with the local schools.
Facilitate research in the park that will provide information beneficial to preservation of
the natural resources.

A. Pursue funding to develop research and housing facilities for afield research support

station on the Shaw Tract.

B. Pursue funding to determine methods of minimizing stormwater runoff impacts.
Prevent devel opment impacts to the park by evaluating and responding to environmental
permit applications or other environmental issues that may affect submerged, wetland, or
upland communities.
Pursue funding for a survey of the park boundaries.

A. Survey the mean high water line.

B. Survey the upland boundaries focusing on areas of encroachment.
Work with FDOT to ease the traffic congestion at the main entrance.
Obtain a Park Service Specialist and one Ranger position to address the natural resource
and interpretation needs.
Pursue funding to acquire additional upland and wetland propertiesincluded in the park’s
optimum boundaries, including parcelsidentified in the Tropical Flyways and North Key
Largo CARL projects.

Management Coordination

The park is managed in accordance with all applicable Florida Statutes and administrative rules.
Agencies having amajor or direct role in the management of the park are discussed in this plan.

The Department of Agriculture and Consumer Services, Division of Forestry (DOF), assists
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Division staff in the development of wildfire emergency plans and provides the authorization
required for prescribed burning. The Florida Fish and Wildlife Conservation Commission
(FFWCC), assists staff in the enforcement of state laws pertaining to wildlife, freshwater fish and
other aguatic life existing within park boundaries. In addition, the FFWCC aids the Division with
wildlife management programs, including the development and management of Watchable
Wildlife programs. The Department of State, Division of Historical Resources (DHR) assists
staff to assure protection of archaeological and historical sites. The Department of

Environmental Protection (DEP), Office of Coastal and Aquatic Managed Areas (CAMA) aids
staff in aquatic preserves management programs. The DEP, Bureau of Beaches and Wetland
Resources aids staff in planning and construction activities seaward of the Coastal Construction
Line. In addition, the Bureau of Beaches and Wetland Resources aid the staff in the development
of erosion control projects. Emphasisis placed on protection of existing resources as well asthe
promotion of compatible outdoor recreational uses.

Public Participation

The Division provided an opportunity for public input by conducting a public workshop and an
advisory group meeting. A public workshop was held on December 3, 2003 and a DEP Advisory
Group meeting was held on December 4, 2003. The purpose of these meetings was to present the
management plan to the public and to provide the Advisory Group members the opportunity to
discuss the draft management plan.

Other Designations

John Pennekamp Coral Reef State Park iswithin an Area of Critical State Concern as defined in
section 380.05, Florida Statutes. The park is a component of the Florida Greenways and Trails
System.

All waters within the unit have been designated as Outstanding Florida Waters, pursuant to
Chapter 62-302 Florida Administrative Code. Administered by the Department of Environmental
Protection, this program was created by Section 403.061, Florida Statutes, and protects lakes,
rivers and streams against degradation of existing ambient water quality. Surface watersin this
unit are also classified as Class 111 waters by DEP.

This park is not designated as an aguatic preserve; however, it isincluded within the Florida
Keys National Marine Sanctuary (FKNMS), which was established in 1990. The portion of the
Sanctuary where the park islocated is designated as the Key Largo Existing Management Area, a
zone within the FKNMS. The sanctuary encompasses all of the waters surrounding the Keys. It
was created after three large ship groundings on the reef tract in 1989 and several serious
outbreaks of coral disease triggered growing concern regarding the long-term environmental
condition of the coral reef and associated communities. On June 19, 2002 the state waters within
the FKNMS, including the waters of the park, were declared a*no discharge” zone where
discharge of sewage, whether treated or not, is prohibited for all vessels.






RESOURCE MANAGEMENT COMPONENT

INTRODUCTION

The Division of Recreation and Parks has implemented resource management programs for
preserving for all time the representative examples of natural and cultural resources of
statewide significance under its administration. This component of the unit plan describes the
natural and cultural resources of the park and identifies the methods that will be used to
manage them. The stated management measures in this plan are consistent with the
Department’ s overall mission in ecosystem management. Cited references are contained in
Addendum 2.

The Division’s philosophy of resource management is natural systems management. Primary
emphasisis on restoring and maintaining, to the degree practicable, the natural processes that
shape the structure, function and species composition of Florida s diverse natural
communities as they occurred in the origina domain. Single species management may be
implemented when the recovery or persistence of a speciesis problematic provideditis
compatible with natural systems management.

The management goal of cultural resourcesisto preserve sites and objects that represent all of
Florida' s cultural periods as well as significant historic events or persons. This goal may
entail active measures to stabilize, reconstruct or restore resources, or to rehabilitate them for
appropriate public use.

Because park units are often components of larger ecosystems, their proper management is
often affected by conditions and occurrences beyond park boundaries. Ecosystem
management is implemented through a resource management evaluation program (to assess
resource conditions, evaluate management activities, and refine management actions), review
of local comprehensive plans, and review of permit applications for park/ecosystem impacts.

RESOURCE DESCRIPTION AND ASSESSMENT

Natural Resources

Topography

This park is part of the High Coral Keys physiographic region, the southernmost continuation
of the Atlantic Barrier Chain. The edge of the continental shelf parallels the Keys
approximately seven miles offshore. Maximum elevations in the mainland portions of Coral
Reef State Park reach 10 to 12 feet above mean sealevel. On the offshore islands, elevations
are less than 10 feet above mean sealevel. Average depthsin Hawk Channel, which parallels
the shore in State waters, are 13 to 15 feet.

Coral Reef State Park is primarily amarine park. Only asmall fraction of the total areais
located above mean high water. Most of the park is submerged or intertidal land. The uplands
of the park consist of several tracts on Key Largo and some areas above mean high water on
the islands north and east of Key Largo, of which El Radabob Key is the largest.

Some of the park topography has been altered by human activities. Dredging and filling of
wetlands has occurred mainly where mangrove swamp was filled to provide a land base for
the park's facilities and dredged to create a marina basin. In past years, several private
developments elsewhere on Key Largo have dredged boat channels on submerged park land.
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These alterations affect a considerable portion of the total area, which has otherwise remained
in anatural state. There are at least 15 sites that would benefit from topographic restoration,
most of which arelisted in the 1990 DEP dock and fill evaluation.

Geology

The geologica formation of the upper FloridaKeysis Key Largo limestone. It is derived from
a Pleistocene coral reef that consisted of the same coral species as the present living reefs of
the Keys. Several thousand years ago, adrop in sealevel exposed portions of this ancient reef,
forming numerousislands. Key Largo isthe largest of these islands. Key Largo limestoneis
white to grey, porous, pitted with solution holes, and imbedded with crystalline calcite. In
some areas, the surface has weathered into smooth caprock. Limestone on the uplandsis
covered with athin layer of organic soil and leaf litter. It is often exposed along the intertidal
portions of the shoreline and in submerged areas between the shore and Hawk Channel. Other
submerged areas such as shallow banks are covered by alayer of calcareous sediment. A thick
layer of organic muck covers the [imestone in the mangrove swamps.

Soils

According to the Natural Resources Conservation Service (USDA 1995) there are seven soil
typesin this park (see Soils Map). There are two soil types for the upland communities.
Pennekamp gravelly muck and Matecumbe muck are both found in tropical hammocks,
although the former is generally found on dlightly higher elevations and has a greater amount
of loose rocks lying on the surface. Rock outcrop - Tavernier complex occursin tidal swamps
where there is an extensive amount of exposed bedrock. |slamorada muck and Key Largo
muck are both found in tidal swamps. Udorthents - Urban land complex is the disturbed soil
type where layers of crushed limestone and coral have been placed, usually over wetlands, for
urban development. Elevation generally ranges from three to ten feet. A detailed description
of the soil typesisincluded in Addendum 3.

Soil erosion is currently not alarge problem at this park unit since most of the upland is solid
limerock with only athin covering of soil and the Keys are not exposed to high wave energy.
The extensive undevel oped portions of the shoreline are densely vegetated with mangroves,
which help bind and stabilize sediment and filter surface runoff. Filled areas immediately
adjacent to the water that lack native vegetative covers are vulnerable to erosion during heavy
rainstorms. This can result in increased turbidity in the nearshore waters. There has also been
some soil erosion of the submerged bank edges along the entrance channel of South Sound
Creek. This bank erosion is caused by boat wakes and propeller scarring, which tears seagrass
from the edge of the flats, leaving the sediment exposed and easily resuspended into the water
column.

Minerals

Other than Key Largo limestone, there are no known minerals of commercial value occurring
at this unit.

Hydrology

The only natural source of fresh water in the Florida Keysisrain. Historically, early settlers
collected rainwater in cisterns or used water from small fresh water lenses that formed in the
surface limestone during the rainy season and were replenished by rainfall. Some nearshore
fresh water upwelling, an extension of the Biscayne Aquifer occurred in at least one location
on North Key Largo. However, canalization of southeast Florida and subsequent saltwater
intrusion into the Biscayne Aquifer has changed the regiona hydrology considerably. At this
time, fresh water on Key Largo isfound on the uplands in solution holes only, following
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rainfall, and as small, variable fresh water lens. Drainage in the upland areas of the Keys,
including Key Largo, consists of immediate runoff into the adjacent marine environment, and
seepage through the porous limestone. Because of the high permeability of the substrate,
retention time of rainwater in Key Largo limestone is short.

Natural Communities

The system of classifying natural communities employed in this plan was developed by the
Florida Natural Areas Inventory (FNAI) ENAI Descriptions. The premise of this system is that
physical factors, such as climate, geology, soil, hydrology and fire frequency generally

determine the species composition of an area, and that areas which are similar with respect to
these factors will tend to have natural communities with similar species compositions.
Obvious differences in species composition can occur, despite similar physical conditions. In
other instances, physical factors are substantialy different, yet the species compositions are
quite similar. For example, coastal strand and scrub--two communities with similar species
compositions--generally have quite different climatic environments, and these necessitate
different management programs.

The park contains ten distinct natural communities (see Natural Communities Map) in
addition to ruderal and developed areas. Park specific assessments of the existing natural
communities are provided in the narrative below. A list of plants and animals occurring in the
unit is contained in Addendum 4.

Coastal berm. Several small narrow berms can be found on El Radabob and Rattlesnake
Keys. These slightly elevated berms are found immediately landward and parallel to the
mangrove shoreline. Coastal berms develop along low-energy shorelines where sand, shell
material and debris are deposited over time from storms. Species composition is highly
variable but generally consists of dense thickets of large shrubs, small trees, and xerophytic
plants. Some of the more common species observed on Rattlesnake and El Radabob Keys
include nickerbean (Caesal pinia bonduc), Spanish stopper (Eugenia foetida), blolly (Guapira
discolor), blackbead, and spider lily (Hymenocallislatifolia). The coastal berms arein fair
condition. They have been degraded by invasive exotic vegetation, particularly cork tree
(Thespesia populnea), Brazilian pepper (Schinus terebinthifolia), and latherleaf (Colubrina
asiatica). To protect this habitat, exotic removal is needed.

Coastal rock barren. This ecotonal community occursin an intertidal continuum between
marine tidal swamp and rockland hammock. It is characterized as aflat rockland with much
exposed and eroded limestone and a sparse cover of stunted xeric vegetation, including
mangroves and herbaceous plants. Soils generally consist of calcareous marls and organic
debris within solution depressions and crevices in the coralline limestone.

The coastal rock barren in the park occurs on El Radabob Key and on Key Largo between
MM 104 and 106.5, in an elongated band north of Largo Sound and south of Garden Cove,
landward of the mangroves. In these areas, exposed limestone is weathered to caprock and
pitted with countless solution holes. Salinity in the standing water of the solution holes may
reach 80 parts per thousand or more at times of low rainfall. Because temperature and salinity
may be extremely high in this habitat, vegetation is frequently limited and stunted. Thereis
generaly little or no canopy coverage. Vegetation consists primarily of stunted black and
white mangroves, buttonwood (Conocar pus erectus), saltwort, sea ox-eye daisy (Borrichia
spp.), and glasswort (Salicornia spp). Tree branches are often colonized by numerous
airplants (Tillandsia spp.) and orchids (Encyclia spp.). On slightly higher elevations, plants
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such as saffron plum (Sderoxylon reclinata), joewood (Jacquinia keyensis), prickly pear
(Opuntia stricta), randia (Randia aculeata), and hog plum (Ximenia americana) can be found.
Coastal rock barren is heavily utilized by wading birds for foraging and roosting.

Because of its proximity to the water and the low density of vegetation, this habitat has
historically been highly impacted by land development. The habitat in the park isin excellent
condition. It requires protection from devel opment and plant poaching.

Rockland hammock. In the majority of the uplands are covered by rockland hammock. Most
of the hardwood trees are of West Indian origin. Their seeds were transported to the Keys by
storms, ocean currents, and birds. The hammock typically has a dense canopy and open
understory. The soil consists of athin organic layer over arocky limestone substrate. Some of
the predominant trees in the undisturbed portions of the hammock are gumbo-limbo (Bursera
simaruba), wild tamarind (Lysiloma latisiliquum), poisonwood (Metopium toxiferum),
mahogany (Swietenia mahagoni), pigeon plum (Coccol oba diversifolia), strangler fig (Ficus
aurea), and Jamaica dogwood (Piscidia piscipula).

The hammock provides food and shelter for anumber of insects, amphibians, reptiles, birds,
and mammals. The latter are mainly raccoon (Procyon lotor), the eastern grey squirrel
(Sciurus carolinensis), opossum (Didel phis marsupialis) and two non-native rats, the black rat
(Rattus rattus) and the Norwegian rat (Rattus norvegicus). The range of two endangered
mammals, the Key Largo woodrat (Neotoma floridana smalli) and the Key Largo cotton
mouse (Peromyscus gossypinus allapaticola) once extended through much of Key Largo.
Although the park still provides habitat, no recent sightings have been documented on park
land. The state-listed white-crowned pigeon (Columba leucocephala) relies upon undevel oped
hammock areas such as those in John Pennekamp Coral Reef State Park and Dagny Johnson
Key Largo Hammock Botanical State Park. Several color varieties of the Florida tree snail
(Liguus fasciatus) inhabit the hardwood hammock.

The hammaock also contains an increasing number of non-native species including, the brown
anole (Anole sangrei ornatus), the tokay gecko (Gecko gecko), and Cuban tree frogs (Hyla
septentrionalis).

A transitional area of low hammock separates the high interior hammock from wetland
communities. Because of its low elevation, species composition is limited to those that are
fairly salt tolerant. Within the park, a distinct narrow transition zone is located on Key Largo
west of North Sound Creek above the rocky intertidal area lining the hardwood hammock. It
is also found on a number of the higher offshore islands. Some of the filled wetlands at the
park’ s landbase have been revegetating with species similar to those found in this transition
zone. Typical speciesinclude buttonwood, Spanish stopper (Eugenia foetida), poisonwood
(Metopium toxiferum), blackbead (Pithecellobium guadalupense), and Florida thatch palm
(Thrinax radiata). The land crab (Cardisoma guanhumi) and the hermit crab (Coenobita
clypeatus) are two of the more visible invertebrate species that inhabit this area.

The rockland hammock in the park isin good condition. Much of the current hammock
represents second growth that has regrown since it was cleared for agricultural purposesin the
early 1900s. Potential threats to this community include canopy disruption and fragmentation,
exotic plant infestation, and ground water reduction. It requires protection from these forces,
aswell as development and poaching of rare plants and animals. The edge of the hammock is
the most vulnerable to invasion by exotic plants, but even interior sections have been invaded
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by Sapodilla (Manilkara zapota) and spotted ground orchids (Oeceoclades maculata) in
recent years.

Marine composite substrate. Marine composite substrate in this park represents an ecotonal
community between seagrass, consolidated substrate, and unconsolidated substrate where
some plant and animal species of each may be found together. Because of this, marine
composite community is highly variable in composition and size and offers a great amount of
diversity. This habitat in the park isin excellent condition. In addition to being interspersed
between communities in the Atlantic Ocean, marine composite substrate also occursin the
northeast and southeast corners of Largo Sound and throughout South Sound Creek. This
creek is subjected to strong currents. Subsequently, the tides have swept away the bottom
sediment in certain areas creating a matrix of consolidated substrate, unconsolidated substrate,
and grass beds.

A well-developed shoal fringe community occurs on the southern boundary of the park
adjacent to Rodriguez Key. The majority of this unusual habitat is actually located outside of
park boundaries. This community is frequently found on the east side of shallow sediment
banks. It consists of an unusually dense concentration of finger coral and coralline agae
interspersed among seagrass and some unconsolidated substrate. There are generally two
bands of zonation. A band of red coralline algae (Goniolithon strictum) occurs on the
shallowest portion of the bank, while finger coral (Porites furcata) occursin a narrow band
adjacent to this at dlightly greater depth (Ginsburg, 1972). In some areas, both zones may
occur in less than one foot of water. Other organisms found in this community include
echinoderms, crustaceans, mollusks, and sponges. The branching finger coral and corraline
algae are very fragile and easily broken by physical impact. Damaging activities to this habitat
would include anchoring, prop dredging, and even foot traffic. Because of its unique and
fragile nature, this area may require additional protective measures in the future as boat use in
the areaincreases. Although not currently part of the park, this community may soon be
acquired as part of the package of property included with the acquisition of Rodriguez and
Dove Keys.

Marine consolidated substrate. Marine consolidated substrate, also referred to as
hardbottom, occur along the shoreline of Key Largo and El Radabob Key, from the intertidal
zone to a maximum depth of approximately 12 feet. It is also found in the shallow waters on
the east side of Largo Sound. This community intergrades considerably with seagrass,
unconsolidated substrate as sediment accumul ates, and vegetation recruits onto
unconsolidated. Because of this complex intergrading, delineation between seagrass and
hardbottom is difficult. For example, both the Marszalek maps (Marszalek 1981), and more
recently, aUSGS map (Lidz et al. 1997) delineate consolidated substrate, unconsolidated
substrate, seagrass, and coral reefs, but the results are somewhat different. Where marine
consolidated substrate is found in the upper keys, the seafloor consists of Key Largo
limestone, with minimal sediment accumulation. The fauna and flora of this habitat is highly
variable but is usually dominated by cal careous algae, octocorals, and sponges. Typical algae
include Acetabularia spp., Caulerpa spp., Halimeda spp., Penicillus spp., Sargassum spp. and
Udotea spp. Octocorals such as sea whips (Pterogorgia sp.) and searods (Plexaura sp.) can
frequently be seen swaying near the surface of the shallow clear waters. Small hardy stony
coral species are also found, but are not as abundant. These include finger cora (Porites
porites), starlet coral (Sderastrea radians), rose coral (Manicina areolata), and lobed star
coral (Solenastrea hyades). Voss (1976) provides an identification guide for many of the
invertebrates typically found on consolidated substrate. Although there is an abundance of
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cora in this habitat, consolidated substrate differs from patch reefs in species composition and
in the fact that the species present in this community do not actively accrete or build massive
structures.

Consolidated substrate is important since it provides a foundation for the development of
other marine communities, when conditions are suitable. It provides important nursery habitat
for fish and invertebrates, including the commercially important spiny lobster (Panulirus
argus) and stone crab (Menippe mercenaria) (Voss, 1976). Fish and crustaceans typically
found in seagrass and mangrove habitat also utilize this community.

This habitat is currently in good condition in the park. It can be easily destroyed through
siltation, turbidity, eutrophication, dredge and fill activities, or boating impacts. Because of its
proximity to developed areas of Key Largo, it is vulnerable to pollution from stormwater
runoff. The hardbottom located near the Port Largo flats and the east side of Largo Sound was
restricted from combustible motor use in 1993 to protect the shallow hardbottom and seagrass
flats from boating damage.

Marine coral reef. The coral reefswithin the park are classified as patch reefs. These reefs,
along with the outer bank reefs, back reef, and reef flat comprise the Florida Keys reef tract,
which runs parallel to the Keysin an arcuate band. Patch reefs occur scattered in the area
landward of the outer reef and generally seaward of Hawk's Channel. Some less devel oped
patch reefs also occur inshore of Hawk's Channel. Two large areas within the park have a
high aggregation of patch reefs. Basin Hill Shoals liesin the northern half of the park offshore
of Dagny Johnson Key Largo Hammocks Botanical State Park. Mosguito Banks liesin the
southern half of the park offshore of the park land base and the developed portion of Key
Largo. Smaller areas of patch reefs are found in other areas of the park as well.

Patch reefs characteristically are somewhat circular in shape, have a dome-shaped topography
with at least three meters of relief, vary in size from 30 to 700 meters (m) in diameter, and
occur in water two to nine meters deep (Jaap, 1984). Depending on water depth at the site and
topography of the reef, the upper surface of the patch reef may lieimmediately beneath the
surface of the water and may be partially exposed at low tides. The patch reefs at Basin Hill
Shoals exemplify this.

Coral reef environments are among the most diverse and productive environments in the
world. Approximately 60 species of stony corals and 40 species of octocorals have been
reported in the Keys. Within the park, 30 species of stony corals and 24 species of octocorals
have been identified. Large branching corals such as elkhorn coral (Acropora palmata) which
are a conspicuous element of the outer reef, are generally not found in this inshore habitat.
Massive boulder corals and octocorals are the dominant coral species found at patch reefs.
Common stony corals which are important in formation of the l[imestone framework of the
reef include mountain star coral (Montastrea annularis), cavernous star coral (Montastrea
cavernosa), grooved brain coral (Diploria labyrinthiformis), boulder brain coral (Colpophyllia
natans), symmetrical brain coral (Diploria strigosa) and massive starlet coral (Sderastrea
siderea) (Jaap 1984). Other major groups of organisms contributing to reef formation and
composition include octocorals, sponges, calcareous agae, and hydrozoans. Because of the
structural complexity of the reef and its proximity to other habitats, patch reefs support a
diverse assemblage of invertebrates and fish. There are reported to be over 500 fish speciesin
the Keys. Voss (1982) provided an extensive list of fish species occurring in the park. More
recently, a study conducted by the National Marine Fisheries Service at patch reefsin the park
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observed 109 fish species over athree-year period (Bohnsack and Harper, 1992; McClellan
and Bolden, 1995).

Corals grow best in warm, clear waters that have low nutrient levels and are subjected to low
fluctuation in temperature and salinity. In addition to natural adverse conditions, patch reefs
are subjected to a multitude of direct and indirect anthropogenic impacts. High levels of
nutrients, toxic chemicals, and suspended particul ate matter in the water column will
adversely affect coral. Thistype of habitat degradation is often associated with upland
development. Direct structural damage to corals may be caused by boat groundings, anchor
damage, diver contact and storms.

The reefsin the northern portion of the park are generally in good condition. Because of the
greater distance from development, the areais visited less by boaters. In addition, the
presence of Dagny Johnson Key Largo Hammocks Botanical State Park on the adjacent
uplands provides an important buffer from development impacts. The reefs in the southern
portion of the park are more degraded primarily due to damage caused by boat groundings
and more intense visitor use. While conducting a reef damage survey at selected patch reefsin
the north and south end of the park, district biologists documented chronic occurrence of boat
groundings over atwo-year period from 1991-1993 (unpubl. data). Approximately 75 percent
of al reported groundings occurred at Mosquito Bank. Montastrea annularis was the most
frequently impacted coral species.

In an effort to reduce the frequency of groundings on this sensitive environment, 12 buoys
marked "Danger Reef" were placed around the Cannon Patch during 2001. Full time staffing
is needed, however, to maintain the growing number of markers necessary to reduce
groundings on coral reef, hardbottom and seagrass habitat.

Marine grass beds. The mgority of the submerged portions of the park are comprised of
marine grass beds. This community can be found in the mangrove creeks, the nearshore flats,
and in the deeper offshore waters in and beyond Hawk Channel. Seagrass beds are one of the
most biologically productive communitiesin the world. They are ecologically significant
because they stabilize sediment, cycle nutrients, and provide habitat for adiversity of plants
and animals. The dense blades of seagrass aso promote deposition of suspended particulate
matter, which improves water clarity, an important criterion for healthy coral growth and
survival.

Turtle grass (Thalassia testudinum), shoal grass (Halodule wrightii), and manatee grass
(Syringodium filiforme) are the three species of seagrass found at Coral Reef State Park.
Turtle grassis considered a climax species and is the dominant vegetation in well-established
beds. Shoal grassistypically apioneer species that colonizes disturbed sites. Because it has a
greater tolerance for temperature and salinity extremes, shoal grass can generally be found in
greater concentration nearshore and on high banks. Seagrasses, unlike algae, are true
flowering plants, and have roots, flowers, and seeds. However, the main method of
propagation is often by lateral extension of rhizomes. Seagrass colonization requires a
minimum amount of sediment, low current velocity, and sufficient light availability.

Other organisms found in the grass beds include macroalgae, mollusks, echinoderms,
crustaceans, sponges, and coral. Epiphytes, tiny organisms that grow or live on seagrass, are
also very abundant. Common epiphytic species occurring on the grass blades include coraline
red algae, bryozoans, hydrozoans, worms, amphipods, and gastropods. The grass beds serve
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as nursery and foraging grounds for many species of fish and invertebrates that reside in the
seagrass or migrate between the reefs, seagrass beds, and mangroves on adiurnal or seasonal
pattern. Among these are several commercially important species such as grey snapper
(Lutjanus griseus), black mullet (Mugil cephalus), spiny lobster, and pink shrimp (Penaeus
dourarum). The endangered green turtle (Chelonia mydas) feeds on seagrasses as part of its
diet.

Although the grass beds in deeper water and the mangrove creeks are in excellent condition,
the majority of the shallow grass flats adjacent to navigational channels are in poor condition
(Sargent et al. 1995). Thisincludes the flats adjacent to South Sound Creek, Port Largo, and
North Sound Creek. Boats motoring over seagrass beds with insufficient water depth run
aground or create propeller scars and turbidity plumes through the flats. This degrades and
destroys habitat, destabilizes the seafloor, reduces water clarity, and causes erosion of
additional sediment. Prop scars revegetate very slowly and may actually increase in size with
time if they erode. In 1993, the seagrass and hardbottom flats adjacent to the South Sound
Creek channel (Port Largo flat), the North Sound Creek channel (Garden Cove flat), and the
east side of Largo Sound were restricted from internal combustion motor use in an attempt to
prevent additional damage in these areas and allow for recovery of the grassbeds. At the same
time additional channel markers and signage were installed to reduce navigational errors. At
the time of the closure, 136 acres were found to be damaged (Deaton 1995). This resource
management action has been evaluated by district biological staff and it was determined that
additional markers were necessary to dissuade boaters from cutting across Garden Cove flats
when exiting North Sound Creek. In 2001, seven no combustion zone buoys were placed
along the radius of the bend in the North Sound Creek channel asit approaches Garden Cove,
to lead boaters lacking local knowledge on the correct course.

Largo Sound overall supports a healthy seagrass community. However, there are two large
areas where seagrass died off in the early 1990s. One area is located near the boat-mooring
field. The cause of the seagrass dieoff may somehow be associated with the mooring field, or
due to eutrophication or disease. The other bare areais|ocated at the north end of the sound
between Taylor Creek and North Sound Creek. In this area, dense mats of turtle grass have
been lifting up from the seafloor. According to several seagrass researchers, this manner of
seagrass lossis considered very unusual (J. Kenworthy, M. Durako, pers. comm.).

Sediment plumes occur regularly and persist for long periods in Hawk channel, at the entrance
to North and South Sound Creek and in Largo Sound. These sediment plumes are caused by
turbulence from the propellers of vessels that draw nearly as much water as the channelsin
which they are running. Large amounts of sedimentation are harmful to both seagrasses and
corals, which require clear water for best growth.

Marinetidal swamp. Thiscommunity isin excellent condition. The three forms of mangrove
community found in the park are fringe, overwash, and scrub mangrove forests. Fringe forests
border shorelines and tidal creeks and are inundated daily by tides. Overwash forests are
characterized as broad low-lying areas that are frequently overwashed by tides and
consequently have high rates of organic export and nutrient import (Odum et al. 1982). Scrub
forests are found at supratidal elevations and are only inundated by high tides seasonally.

The majority of marine tidal swamp is located between Port Largo and Garden Cove. The

recent (2003) additions of Rodriguez and Dove Keys, added to the offshore islands of
Rattlesnake and El Radabob Keys, support large mangrove communities. While Rattlesnake
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Key isan example of overwash forest, El Radabob Key contains overwash, fringe, and scrub
forest. The east and west shorelines are bordered with fringe mangrove forest. In the interior,
there isawide band of scrub mangrove forest, which is dominated by large black mangroves
(Avicennia germinans) with an understory predominantly composed of saltwort (Batis
maritima). Although there is a narrow band of hammock and rock barren in the center of the
island, the north and south ends contain overwash forest. Rattlesnake and El Radabob Keys
are separated from the mainland of Key Largo by a maze of smaller mangrove islands and
tidal creeks. The two largest creeks that separate the islands, provide water flow through the
mangrove system, and provide boater access to offshore areas are North Sound Creek and
South Sound Creek. Rodriguez and Dove Keys are |ocated offshore of the mainland at about
MM 95, near the south end of the park. The three species of mangroves which are found in
marine tidal swamp include red mangrove (Rhizophora mangle), black mangrove (Avicennia
germinans), and white mangrove (Laguncularia racemosa). Mangroves provide storm
protection, stabilize the shoreline, and stabilize sediments by trapping and accumulating silt
and organic debrisin their root systems. They are also important to the reefs because they trap
silt that is detrimental to corals. Mangrove leaf litter provides an important source of organics
to the marine environment and is the basis for a complex food chain that includes the seagrass
and coral reef communities. Many fish and crustacea, including shrimp, snapper, spiny
lobster, snook, and tarpon, use the tidal swamp community as nursery grounds, and migrate
between the mangroves, seagrass, and reefs through various portions of their life.

Due to intensive devel opment of the mangrove shoreline, this biological community has been
drastically reduced in south Florida. Along with it, habitat for species such as mangrove crabs
(Aratus pisonii and Goniopsis cruentata) and wading birds has declined. Within the park,
however, the mgjority of the tidal swamp has not been destroyed. Thisis particularly true for
the northern section of the park adjacent to Dagny Johnson Key Largo Hammocks Botanical
State Park. Through acquisition of the adjacent uplands, development of this area was
prevented, consequently preventing destruction of the mangrove shoreline. The more
intensely devel oped areas where mangrove loss has occurred are located at Ocean Reef Club,
on the western shoreline of Largo Sound, and along the shoreline south of the park land base
from the Port Largo areato Rock Harbor.

Although the tidal swamp community is generally in excellent condition, accumulation of
flotsam in the mangrovesis a continual problem. Thisis especialy severe on the offshore
islands where it is difficult for park staff or volunteers to access and conduct periodic
cleanups. Oil and fuel spills and destruction for private development remain potential threats
to this community. Additional land acquisition and continued protection of this habitat is
required.

Marine unconsolidated substrate. This habitat consists of primarily unvegetated |oose sand
and marl depositionsin intertidal and subtidal marine waters of the park. The distribution of
the sedimentsis highly dependent on the wind and currents. Although the habitat appears
barren it supports a diverse infaunal community, including polychaete worms, mollusks,
shrimp, and crabs. Small fish congregate and feed on plankton over the loose substrate.
Wading birds come to the open flats to feed as well.

Within Coral Reef State Park, this habitat occurs inshore as shallow sediment banks along the
edge and interspersed within seagrass beds. Sediment banks along high use navigational
channels, such as South Sound Creek, remain unvegetated and unstable due to the erosive
action of boat wakes, currents, and waves. Unconsolidated substrate is also found along
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portions of the mangrove shoreline, particularly in the northern section of the park.

In Largo Sound, two large areas of bare sediment were formerly seagrass beds. The seagrass
in these areas has died. The seafloor is now predominantly bare silty mud with minor cover of
macroalgae and sparse seagrass. These areas may eventually recolonize to a seagrass
community. Monitoring currently underway by district biological staff is discussed further in
the marine grass bed section.

Offshore, unconsolidated substrate is found as long elliptical bars seaward of Hawk’s
Channel, interspersed between patch reefs and seagrass and as a halo surrounding the
perimeter of individual patch reefs. These halos are created by herbivorous fish and
invertebrates that venture from the safe cover of the reef at night to graze on nearby seagrass
and algae. The sands of sediment banks near reefs consist of calcareous particles derived from
reef tract organisms such as mollusks, coral, foraminifera, and cal careous algae. These same
organisms are the primary components of nearshore sediment banks.

The marine unconsolidated substrate in this park isin good condition. It isadynamic
community that can succeed into a seagrass community or become destabilized and changed
in configuration by natural and human forces. However, it isresilient to such forces and
recovers rapidly. Because of its proximity to developed areas of Key Largo, it is vulnerable to
accumulation of toxic levels of heavy metals, oils, and pesticides that are detrimental to
marine life, particularly larvae and fry of invertebrates and fish.

Ruderal and developed. Ruderal areas are areas that were cleared of native vegetation or
topographically altered by dredging or filling of wetlands or submerged lands. For example,
in some areas, wetlands and shallow seagrass beds were filled to create uplands. These
disturbed lands have become colonized with invasive exotic vegetation, primarily Australian
pine (Casuarina equisetifolia) and Brazilian pepper (Schinus terebinthifolius). Egret Island,
which islocated adjacent to the Winston Waterways subdivision, and the Shaw tract, which is
located immediately north of the park’ s visitor center, were until recently colonized with such
exotics. Restoration efforts in 2001-2003 have largely eliminated exotics from the Shaw tract
and Egret Island. There are also severa areas where the seafloor and wetlands were dredged
to create deep-water access in association with dredged canals. Another ruderal areain the
park isafruit grove. A portion of hammock on the Shaw tract was cleared by a previous
owner to create a horse pasture and tropical fruit orchard. Although the Key lime, mango, and
avocado trees that are cultivated at the site are not native, the grove ismaintained as a
representation of the fruit historically cultivated throughout the Keys in the past. Care must be
taken when restoring the grove, to avoid impacts to Schaus Swallowtail butterflies (Papilio
aristodemus ponceanus), which utilize citrus as alarval food source.

Designated Species

Designated species are those that are listed by the Florida Natural Areas Inventory (FNALI),
U.S. Fish and Wildlife Service (USFWS), Florida Fish and Wildlife Conservation
Commission (FFWCC), and the Florida Department of Agriculture and Consumer Services
(FDA) as endangered, threatened or of special concern. Addendum 5 contains alist of the
designated species and their designated status for this park. Management measures will be
addressed later in this plan.

There are currently 26 designated plant species and 24 designated animals known to occur in
the park. Among these is the highly endangered American crocodile (Crocodylus acutus),
which has been observed in Dispatch Creek and the adjacent slough east of Ocean Reef Club.
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The West Indian manatee (Trichechus manatus latirostris) is aregular winter and spring
visitor that is frequently observed in the park boat basin. Hawksbill (Eretmochelysimbricata),
loggerhead (Caretta caretta), and green (Chelonia mydas) sea turtles are commonly seen in
park waters throughout the year, particularly around the patch reefs. The eastern indigo snake
(Drymarchon corais couperi) was once observed in hammaock areas, but has not been seen
recently. Schaus swallowtail butterflies may be present in the park. The historic Key Lime
Grove should be managed in accordance with protection of this listed species. Use of any
fertilizer or pesticides will be permitted only with approval by District biology staff since
citrus serves as alarval food source. A number of bird species of designated status are
feeding, roosting, or nesting in the park. Among these are the white-crowned pigeon
(Columba leucocephala) and the least tern (Sterna antillarum).

In the past, least terns have nested on the spoil banks adjacent to the entrance channel of
South Sound Creek and on an artificial island remnant of aformer fill spit, known as
Dynamite Island, in the northern section of the park. Nesting has not been observed near
South Sound Creek for several years. This may be due to increased vegetative cover, or
excessive disturbance from nearby boaters. Low numbers of least terns continued attempts at
nesting at the Dynamite Island site with little success. Efforts made to improve nesting in this
location met with little success, partly because the remote location makes monitoring the site
very difficult.

The park uplands hold several of the most “collectable’ threatened and endangered (FWC)
species. Schaus swallowtail butterfly, three species of rare tree snails, two orchids, a number
of bromeliads, and one extremely rare cactus (Pilocereus) so rareit is not even listed yet. The
entire US population is apparently in one location in this park. A rare scarab beetle (Ataenius
brevicallis) is known only from specimens collected in nests of the Key Largo woodrat,
whose range once included lands now managed by this park.

The Division is working with researchers from the University of Florida to study the potential
for reintroduction of Miami Blue butterflies to Coral Reef State Park. Reintroduction will be
considered, based on the outcome of that research, and on the outcome of alawsuit that has
been brought by the Monroe County Mosquito Control District against reintroduction of the
species to Everglades and Biscayne National Parks.

Special Natural Features

The extensive patch reef community is a unique natural feature of this unit. This habitat
comprises a portion of the only living coral reef tract in the continental United States. Eighty
percent of the estimated 6,000 patch reefsin the Florida Keys reef tract occur off Key Largo
in John Pennekamp Coral Reef State Park and the Florida Keys National Marine Sanctuary
(NOAA, 1995). As many as 34 species of corals have been reported to live on asingle reef.

When established in 1960, the park boundaries were much larger and included more and
larger reefsthan it does today, and those located further offshore usually featured better
visibility. Since the park boundaries were reduced in the mid 1970s and protection of the
popular diving reefs was transferred to the Key Largo National Marine Sanctuary, the park’s
remaining patch reefs attracted snorkelers. The shallow depths allow easy access to breath-
holding swimmers, and feature nearly the same spectacular marine-life diversity and color
seen on the deeper outer bank reefs found three miles further offshore.

After Dagny Johnson Key Largo Hammock Botanical State Park, JPCRSP has the largest
contiguous parcels of rockland hammaock left in the United States. A botanical treasure, the
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park’ s day-use nature trails hold a disproportionately high diversity of tree species. Also of
special interest, the park holds a high number of tree speciesthat are either rare or have very
restricted ranges in the US. The park’ s forests include a number of US champion trees. Not
only its species, but also the park’s plant communities, are considered rare, particularly the
coastal rock barren and rockland hammaock.

Cultural Resour ces

Evaluating the condition of cultural resources is accomplished using a three part evaluative
scale, expressed as good, fair, and poor. These terms describe the present state of affairs,
rather than comparing what exists against the ideal, a newly constructed component. Good
describes a condition of structural stability and physical wholeness, where no obvious
deterioration other than normal occurs. Fair describes a condition in which thereisa
discernible decline in condition between inspections, and the wholeness or physical integrity
isand continues to be threatened by factors other than normal wear. A fair judgment is cause
for concern. Poor describe an unstable condition where there is pal pable, accelerating decline,
and physical integrity is being compromised quickly. A resource in poor condition suffers
obvious declinesin physical integrity from year to year. A poor condition suggests immediate
action to reestablish physical stability.

John Pennekamp Coral Reef State Park was included on the National Register of Historic
Placesin 1972. Itislisted in the Florida Site File as 8M O 208 NR. The park’ s establishment
made history by being the first underwater park in the continental United States. Because the
seafloor isin constant change, eroding in some areas and being covered with sand in others,
an unknown number of underwater archaeological sites may occur in the park, both
prehistoric and historic.

A number of shipwrecks of archaeological importance have been documented to occur in the
area. The larger of these, such asthe Benwood and HM S Winchester, actualy liein
submerged areas that were once a part of the park but are now managed as the Florida Keys
National Marine Sanctuary. Historic wreckage has been recorded at Basin Hill Shoals, Garden
Cove, and Garrett’ s Reef. There are several historic wrecks at or near Basin Hill Shoals. Only
one of these, however, islocated within park boundaries and it is questionable whether this
site should be considered historic. Historical artifacts at Garrett’s Reef, also referred to as
Cannon Patch, consist of two cannons lying in a patch reef, now greatly camouflaged by
encrusting corals and sponges. The cannon previously located at the Garden Cove site have
been re-located to the underwater site at Cannon Beach. More recently, a comprehensive
underwater archeological survey was conducted for the Florida Keys National Marine
Sanctuary (Hayes 1997). This survey documented additional historical wreckage at Mosquito
Banks and on the flats off El Radabob Key. Underwater archeologists estimate that at least 20
times the number of known shipwrecks lies undisturbed along the reefs and on the flats under
the turtle grass and sand. The entire site is often covered with sand that has been deposited on
top of the wreckage over time.

Two cannons from a 1695 shipwreck are on display at the park land base at the day use beach
near the concession (Cannon Beach). They were taken from the HM S Winchester, a 60-gun
ship that wrecked on Carysfort Reef. An underwater display of cannonsis located in the
adjacent swimming area. Fourteen cannons salvaged from the 1715 Spanish Plate Fleet that
wrecked near Fort Pierce were placed in Largo Sound 50 yards from shore in a protected
swimming area. They are arranged in a pattern resembling awrecked ship. The display is
easily accessible to snorkelers.
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In the early 1900s, tropical fruit orchards and plantations were established throughout the
Keys. A portion of the hammock on the Shaw tract was once cleared for a horse pasture and
fruit grove. Key lime, mango, and avocado trees were grown on the site. The groveis still
maintained as a representation of the Keys early agricultural history.

There are no recorded prehistoric sites present at John Pennekamp Coral Reef State Park.
However, this part of Monroe County is physiographically well suited for the presence of
early Glades and later Seminole cultures, and the prehistory of the region would suggest that
sites are probable. In addition, due to the extensive area of grass flats bordering land,
archeologists have speculated that the shallow submerged flats may have once supported
aboriginal habitations when sea level was lower.

RESOURCE MANAGEMENT PROGRAM

Special Management Consider ations

Timber Management Analysis

Chapters 253 and 259, Florida Statutes, require an assessment of the feasibility of managing
timber in land management plans for parcels greater than 1,000 acresif the lead agency
determines that timber management is not in conflict with the primary management objectives
of the land. The feasibility of harvesting timber at this park during the period covered by this
plan was considered in context of the Division’s statutory responsibilities, and an analysis of
the park’ s resource needs and values. The long-term management goal for forest communities
in the state park system isto maintain or re-establish old-growth characteristics to the degree
practicable, with the exception of early successional communities such as sand pine scrub and
coastal strand. During the devel opment of this plan, an analysis was made regarding the
feasibility of timber management activities for this park. It was then determined that the
primary management objectives of the unit could be met without conducting timber
management activities.

Additional Consider ations

Coral reefs and the surrounding marine environment require special management
considerations. These communities are especially sensitive to water quality degradation and
anthropogenic impacts. Aside from natural catastrophes, water quality degradation and
overuse of the reefs are two of the greatest potential problems to the marine resources of the
park. To minimize such damage, numerous resource management objectives and monitoring
projects have been established by park staff. However, management actions on aregional
scale are also needed for such problems. To address these concerns, Coral Reef State Park,
Biscayne National Park, and Key Largo National Marine Sanctuary have exchanged water
quality datain a cooperative effort in the past. As part of the Florida Keys National Marine
Sanctuary, a Water Quality Protection Program was developed by the Environmental
Protection Agency, DEP, and National Oceanic and Atmospheric Administration. It included
compiling existing information and data regarding the status of the Sanctuary’s natural
environment and developing and implementing a water quality-monitoring program and
associated research program. The second phase of the program will develop options for
corrective actions. This large and comprehensive effort to evaluate and improve water quality
in the Keys should be a great benefit to the park.

Management Needs and Problems
The natural communities at Coral Reef State Park are subject to natural and human related
threats. Natural adverse conditions include severe storms and hurricanes, temperature
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extremes, oxygen depletion, and air exposure of marine organisms during exceptionally low
tides. Because these events are natural, there is no need to manage against them. Human
related threats include damage from excessive or inappropriate visitor use, impacts from
development of adjacent habitat, pollution of the marine environment, and collection of
terrestrial and marine fauna and flora. Management can address these anthropogenic impacts
through restoration, implementation of protective measures, commenting on local
development projects, documentation of after-the-fact damage, monitoring programs and
sometimes legislation. The park has been working with Monroe County to develop a
mosquito control plan that adequately addresses protection of the park's natural resources.

The shallow patch reefs and nearshore seagrass flats are extremely vulnerable to damage from
boaters and excessive visitor use. Boat groundings occur frequently at both natural
communities in areas where boat traffic is heavy. Mangroves can also be damaged by
excessive boat wakes and boat groundings. A seagrass protection program was established in
1993 in an attempt to reduce or eliminate boat groundings and prop scarring in seagrass beds.
Certain areas were restricted from motorized vessels and navigational channels were better
delineated through installation of additional regulatory signage. Speed regulations were
implemented in portions of the mangrove creeks. Educational brochures and kiosks were also
produced and distributed throughout the area. Two interagency task forces, the Seagrass
Outreach Partnership and the Seagrass Environmental Problem Solving Team, have used a
combination of educational publications, radio shows, public service news broadcasts, better
marking of grass beds, and scientific research to reduce groundings in these areas since 1998.

Although these efforts have been helpful in reducing damage to park resources, groundings
continue to occur. The large percentage of boaters operating in these waters with insufficient
knowledge of local waters or the importance of these habitats, combined with poor marking of
many shallow areas and the bilingual nature of the population, makes this problem very
difficult to solve.

Increased marking of shallow areasis likely the only long-term solution to the habitat
destruction caused by these groundings. Currently, however, the park has approximately 200
markers of various types to maintain and no full time staff dedicated to this duty. Buoy
maintenance requires a crew of 2-3 people for field work, but the demands imposed by the
large number of visitorsin this park makes it difficult to dedicate such a crew to protecting
marine resources.

Research has been conducted by district biological staff to monitor and evaluate the impact of
visitor use at patch reefs. Several sites were selected at Basin Hill Shoals and Mosquito
Banks. In each area, one patch reef was marked as a closed area. The closed areas served as a
control to compare damage at sites that receive visitation, including some that had mooring
buoys available, and others which were unmarked. Study results may quantify the type and
severity of reef damage with varying levels of usage and the impacts or benefits of mooring
buoys. Thisinformation can assist park management in making recommendations on
optimum carrying capacity at the patch reefs.

The threat of rapid development adjacent to park boundariesis a mgor problem for Coral
Reef State Park. Development results in destruction of mangrove and hammock communities.
Habitat fragmentation, increased spread of invasive exotic plants and animals, pollution of
nearshore waters from stormwater runoff and sewage effluent, and dredging of shallow
submerged areas for boat use are some of the impacts associated with urban development.
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Until the North Key Largo CARL acquisition is complete, this areais vulnerable to the same
clearing, dredging, and filling activities that have occurred on Key Largo.

A continuing problem for all of south Floridais pollution of the marine environment. A long-
term study of water quality has been completed in the park by District staff, providing
baseline data from the 1980s and 1990s. Turbidity caused by dredging can result in siltation
of grass beds and nearby reefs, in addition to the actual destruction of the areas being dredged.
Developments such as marinas, canals, boat docks, and boat basins cause chemical water
pollution. High nutrient loads, sewage, bilge water, fuel, oil, grease, anti-fouling paints,
pesticides, trace metals, PCBs, plasticizers, and other toxic pollutants spill, leach, or are
discharged into the marine environment. Since 1999, a number of beach health advisories
have been posted throughout the Keys, including in Key Largo and JPCRSP, because of
county initiating testing for pathogens often associated with poor wastewater treatment
practices. Until the present time, these advisories have been removed on the first subsequent
testing date. Some chemicals can be toxic to marine life, and some are lethal at extremely low
concentrations. Pollution originating at sea from shipping lanes compounds the problem.
Good water quality is critical to the survival of coral communities and the maintenance of a
healthy marine environment. Therefore, management has to be aert for opportunitiesto
prevent degradation of the watersin and around the park. A new sewage treatment plant has
been built in the park, alleviating problems associated with poor siting and mechanical
breakdowns of the old treatment plant.

The numerous dredged canals adjacent to the park are a serious water quality concern. The
canals range from 10 to 30 feet in depth while the adjacent nearshore waters are only one to
three feet deep for quite a distance from shore. The canals trap pollutants, creating chronic
water quality problems. Due to the poor circulation, the lower layers of the canal water
become stagnant and low in oxygen content. During storm events, an overturn of the water
column can result in oxygen-poor water coming to the surface and causing massive fish kills.
Such incidents have occurred in the past, affecting park waters. To improve water quality
conditions, the canals need to be partialy filled to reduce their excessive depth. In addition,
stormwater runoff inputs need to be minimized.

To restore the natural communities of the park and offset regional losses of wetland and
submerged habitat, dredged seagrass beds and filled tidal swamps need to be restored to the
greatest extent possible. Egret Island, a partially filled mangrove island near Newport Bay,
was restored to historic contours and revegetated with native species during 2002-2003. The
bridge, which formerly provided access to the island, was then removed by the county.

Unauthorized fill spits and docksin the park were identified by the department in 1989-1991.
This document, called the 1990 Dock and Fill Evaluation, ison file a the district officein
Key Largo and is used by district and park staff to help document the history of illegality
associated with these structures and to pursue their removal. The document is also used asa
basis for requesting denial of new permit applications at these sites. These fillspits and docks
continue to be used by trespassers and additional illegal filling and dock construction is
discovered virtually each year. Assessments have been conducted for damage to natural
resources, but no resolution for many of these cases has been finalized. On July 26, 2000, the
Division of State Lands review of JPCRSP recommended these violations should be
permanently resolved.

These areas should be priority shoreline restoration projects when funding is available. The
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park has already completed several topographic restoration projects. Monitoring of damage
and restored sites, by the restoration contractor, at the expense of the violator should be
incorporated in restoration efforts.

Protection of marine life has been a problem since there are commercia markets for
numerous species of fish and invertebrates, both for food and ornamental purposes.
Responding to a need to protect ornamental reef fish such as angelfish, surgeonfish, and
sergeant mgjors, which have little or no food value but were allowed to be taken by hook and
line, the Division of Recreation and Parks obtained a rule amendment in 1989 to provide
additional protection for reef species (Florida Administrative Code 46-5.002). This regulation
prohibits the harvest in any manner of numerous species of tropical reef fish. Similarly, in
1993 the Marine Fisheries Commission passed a regulation that prohibited |obstering during
the two-day sport season within the park, prohibited recreational lobstering in all coral
formations, and prohibited commercia lobstering in some areas. (Florida Administrative
Code 46-24.0065). This was done primarily due to secondary impacts to coral that occurred
during lobstering activities. Commercial trapping of lobstersis still allowed outside the
lobster exclusion zones. In response to law enforcement needs, the park placed 60 buoys
delineating the lobster exclusion zones in 2000. The 60 buoys currently delineating the lobster
exclusion zones has been deemed inadequate. Additional buoys, along with staff to maintain
them, are badly needed for these zones to be effective. The park would like to limit the
number of lobster traps placed in the park, as well, but this may require coordination with
Florida Fish and Wildlife Conservation Commission officials. Enforcement of these and other
regulationsis amajor need in the park. The current level of law enforcement presence on the
water isinsufficient to protect the extensive park resources and the situation has gotten
substantially worse in recent years.

Research areas have been set aside to monitor species composition and numbers of fish, and
the level of coral damage, in these areas versus those that have not been closed to the public.

Removal of derelict lobster and stone crab trapsis a continual problem in the park. These
traps will continue to catch and kill marine organisms until they are removed or deteriorate.
Each year a permit is obtained from the FFWCC to remove derelict traps. The traps are
removed and areport is sent to FFWCC.

On upland park property, occurrence of exotic plants, particularly on disturbed land such as
the Shaw tract and park campground has lessened in recent years, but high visitation year
round, has |eft park staff with minimal time to work on exotic removal. Sites that are difficult
to access, such as El Radabob Key, receive even less attention. An increase in park staff or
funding for contract removal of exoticsis needed to address this problem.

M anagement Objectives

The resources administered by the Division are divided into two principal categories: natural
resources and cultural resources. The Division's primary objective in natural resource
management is to maintain and restore, to the extent possible, to the conditions that existed
before the ecological disruptions caused by man. The objective for managing cultural
resources is to protect these resources from human-related and natural threats. Thiswill arrest
deterioration and help preserve the cultural resources for future generations to enjoy.

Natural resource management objectives for submerged areas of Coral Reef State Park are to
protect and preserve park waters with emphasis on the reefs and shallow flats. This can be
accomplished through enforcement of rules and regulations pertaining to the park and the
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Florida Keys National Marine Sanctuary. The management plan for the Sanctuary, which
encompasses al marine watersin the Keys, including John Pennekamp Coral Reef State Park,
was approved in 1997. Its establishment should provide additional protection for the park.

1.  Acquisition of undeveloped uplands bordering park to protect rock barren and rockland
hammock from destruction and preserve water quality.

2. Acquire submerged lands around Rodriguez and Dove Keysto protect rare habitatsin
these areas.

3.  Place additional regulatory signage around seagrass flats and patch reef areas to reduce
boating impacts.

4.  Instal additional mooring buoys to reduce anchor damage to coral reefs and seagrass
beds.

5. Hirefull-time buoy maintenance personnel to maintain regulatory buoys and remove
abandoned |obster traps.

6.  Hiretrained marine biologist to protect park’ s marine resources.

7 Continue to monitor county water quality testing program and augument with an
annual water clarity study to track the condition of water resources in the park.

8.  Comment on environmental permit applications to reduce detrimental impacts to park
natural resources.

9.  Pursuerestoration of coral and seagrass habitats damaged by boat groundings and other
events.

10. Removal of non-native vegetation and re-planting with native plants.

11. Re-establishment of original topography to disturbed areas as an aid in restoration of
disturbed plant communities.

12.  Continue and expand interpretive tours and events.

13. Initiate a program of routinely surveying unmarked areas of the park, taking GPS
coordinates of survey markers and marking park boundaries or erecting fences.

Management Measuresfor Natural Resources

Hydrology

Hydrology of the area has been altered by canalization of the Everglades and dredging of
residential canal systemsin Key Largo. Regional restoration of the Everglades system and
topographic restoration in Key Largo would help reduce the effects of these hydrological
aterations. The Division should work with Monroe County and other government agencies to
establish appropriate standards for canal and marina restoration on Key Largo. Park staff will
comply with best management practices to maintain or improve the existing water quality on
site and will take measures to prevent soil erosion or other impacts to water resources.
Preservation of the mangrove shoreline is one of the best ways to prevent or minimize soil
erosion.

Prescribed Burning

The objectives of prescribed burning are to create those conditions that are most natural for a
particular community, and to maintain ecological diversity within the unit's natural
communities. To meet these objectives, the park is partitioned into burn zones, and burn
prescriptions are implemented for each zone. The park burn plan is updated annually to meet
current conditions. All prescribed burns are conducted with authorization from the
Department of Agriculture and Consumer Services, Division of Forestry (DOF). Wildfire
suppression activities will be coordinated between the Division and the DOF.

There are no fire-dependent communities within this park unit.
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Designated Species Protection

The welfare of designated speciesis an important concern of the Division. In many cases,
these species will benefit most from proper management of their natural communities. At
times, however, additional management measures are needed because of the poor condition of
some communities, or because of unusual circumstances that aggravate the particular
problems of a species.

All of the designated speciesin Coral Reef State Park are protected by park regulations that
do not allow the destruction or removal of any plant or animal. However, amajority of the
park is not located behind a defined entrance or associated with visitor facilities. The park has
highly irregular borders, lacks fences, and has few recent surveys with obvious corner
markers. These, and vegetative growth and or remova make boundaries almost impossible to
discern. Enforcement of encroachment and building code violations are nearly impossible in
many areas. The public can access park waters and offshore islands from private marinas,
docks, or residential canals. There are also several tracts of uplands on Key Largo which are
separate from the landbase and which, although posted, have no staffing. Because of this,
poaching of rare marine and terrestrial fauna and flora remains a concern. Adequate patrol by
law enforcement officersis necessary to deter poaching. Monitoring is aso important to
assess the status and condition of listed species. Florida Natural Areas Inventory maintains
tracking records of listed speciesin the park (Addendum 6). These should be updated
periodically. Additional monitoring of endangered species should be conducted as necessary.

Special protective measures for the West Indian manatee need to be provided in the park,
particularly during the winter and fall months when they are more abundant in the mangrove
creeks and nearshore waters of Key Largo. In addition to habitat |oss, injuries caused by boat
propellers are one of the main causes for the decline of the species. The park has implemented
speed limitsin a portion of North and South Sound Creek and in the park’s boat basin in an
attempt to avoid collisions with boats. Though these speed zones were not established for
manatees, they may have a minor beneficial effect for them. Establishment of non-combustion
zones over shallow seagrass beds will also deter collisions with boats and provide habitat
protection. The park needs to continue to provide updated educational information and
interpretive programs on manatee protection to the public as supplied by the Bureau of
Protected Species Management. Sightings of manatees in the park should continue to be
documented and reported to the Bureau of Protected Species Management.

Although the American crocodile is more abundant on the bay side of Key Largo, this species
has historically used park coastal waters near Dispatch Creek and Dispatch Canal. Recent
sightings require resident education and additional patrol presence to prevent disturbance or
poaching of these shy and highly endangered reptiles.

The Schaus' Swallowtail butterfly is occasionally observed in the park. Torchwood, the host
plant for this species, occursin the park, as does Key Lime, another larval plant food. Efforts
should be made to monitor for Schaus' swallowtails in the Key Lime Grove, to plant
additional food sources and to protect the species during restoration of the grove.

In the past, least terns have been observed nesting in the park on the spoil islands adjacent to
South Sound Creek and on Dynamite Island, off North Key Largo. A more effective means of
eliminating boat traffic near Dynamite Island during nesting season needs to be found if
nesting is to be successful, but the island’ s remote location makes this task extremely
difficult.

28



No successful nesting has been recorded on the spoil islands since the early 1980s despite
park efforts to post the island, trap for black rats, and remove some of the herbaceous
vegetation. At Dynamite Docks, nesting occurred at the end of the artificial fill spit with
limited success over the years. In 1992, the spit was removed to restore the atered submerged
and wetland communities. The terminus was retained as an island, now called Dynamite
Island, so that tern nesting could continue. By doing this, it was more difficult to disturb the
nesting area. District biological staff is monitoring nesting activity and success. Decoys were
intermittently put on the island to attract terns and the island was well posted to discourage
human intrusion. However, there have still been problems with boaters coming onto the island
and disturbing the birds. This ground nesting speciesis very vulnerable to mammalian
predators and human disturbance. Since Dynamite | sland supports one of the few ground-
nesting colonies of least ternsin south Florida, it is very important for park staff to continue to
keep the area posted and free of disturbance. More law enforcement presence is needed in that
area during the nesting season (April 1 - August 30). Park staff may want to resume efforts to
enhance nesting habitat on the South Sound Creek spoil islands as well. Thiswill require
extensive clearing of vegetation, removal of any mammalian predators, and improved posting
around the islands.

Seaturtles do not nest within the park. However, seaturtles are frequently sighted in the
park's waters. Sightings and stranding information are recorded and reported to the
appropriate state and federal agency. The park should initiate an educational program
regarding the impacts of trash and monofilament on sea turtles, as well as birds.

Exotic Species Control

Exotic species are those plants or animals that are not native to Florida, but were introduced
because of human-related activities. Exotics have fewer natural enemies and may have a
higher survival rate than do native species, aswell. They may also harbor diseases or parasites
that significantly affect non-resistant native species. Therefore, the policy of the Divisionisto
remove exotic species from native natural communities.

John Pennekamp Coral Reef State Park has several major concentrations of invasive exotic
plants, which occur on and adjacent to disturbed land. The largest remaining infestations
include seaside mahoe/portia (Thespesia populnea) behind the campground and boat trailer
areas and near the dive shop, which has only partialy been treated and beach naupaka
(Scaevola taccada) near the highway at MM 104.5.

The offshore islands have been infested with Brazilian pepper (Schinus terebinthifolius),
seaside mahoe/Portiatree, and lather leaf (Colubrina asiatic) along the coastal berms and
hammock edges. Threats for new invasions come from several sources; exotics aready
established in the park, spread by natural means (birds, wind, water etc.), neighboring
developments, and dumping found throughout the site. These areas are a high priority for
exotic plant treatment, as they threaten unique habitats and are a seed source for an otherwise
pristine area, as well as the mainland of Key Largo.

There are also a number of exotic faunathat are becoming an ever-greater threat to native
species. Some of the most abundant include brown anoles (Anolis sagrei), Eurasian collared
doves (Streptopelia decaocto), Tokay geckos (Gecko gecko), Cuban tree frogs (Hyla
septentrionalis) and black and Norwegian rats (Rattus rattus and Rattus norvegicus). All of
these species have usurped habitats and largely displaced their native counterparts. Fire ants
(Solenopsis spp.) have deterred successful nesting of ground nesting birds such as least terns
and nighthawks. Green iguanas (Iguana iguana) have cropped and killed campground buffer
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plants.

Feral and free-roaming cats constitute a predation problem for many species of birdsin the
park and are likely a contributing factor to the extirpation of Key Largo wood rat and Key
Largo cotton mouse populations. They should be controlled to reduce their impacts on these
and other species.

Exotics and dumping of trash are a problem at Key Largo Narrows. Latherleaf (Columbrina
asiatica), Brazilian pepper (Schinus terebinthifolius) and L eadtree (Leucaena leucocephal a)
are the primary problem species here. A fence needs to be erected to keep out undesirables.

A comprehensive exotic treatment plan isin the process of being written for the park. When
completed, it will be on file at the park office and both District 5 offices.

Problem Species

Problem species are defined as native species whose habits create specific management
problems or concerns. Occasionally, problem species are a'so a designated species, such as
aligators. The Division will consult and coordinate with appropriate federal, state and local
agencies for management of designated species that are considered athreat or problem.

The most visible problem species at Coral Reef State Park is the raccoon. Feeding by park
visitors has caused raccoons to lose their fear of humans. As aresult, many enter the
campground and steal food that has not been properly secured from visitors. When an
individual becomes especially aggressive or the population increases to an excessive level,
park staff live-traps some animals. The raccoons are taken to Monroe County Animal Shelter.
Public education by park staff regarding the impacts of feeding wildlife needs to be continued.

There are also a number of marine speciesin the park that may be conceived as problem
species by the public. These include stinging invertebrates such as fire coral, Portuguese man-
of-war, or sea urchins. Some fish that on rare occasions may be dangerous to humans include
sharks, stingrays, and barracudas. Interpretation has prevented any of these species from
becoming a serious problem so far. Signs and literature alert visitors to potentially dangerous
species and teach them how to avoid injury from them.

Management Measuresfor Cultural Resources

The management of cultural resources is often complicated because these resources are
irreplaceable and extremely vulnerable to disturbances. The advice of historical and
archaeological expertsisrequired in this effort. Approval from Department of State, Division
of Historical Resources (DHR) must be obtained before taking any actions, such as
development or site improvements that could affect or disturb the cultural resources on state

lands (see DHR Cultural Management Statement).

Actions that require permits or approval from DHR include development, site excavations or
surveys, disturbances of sites or structures, disturbances of the substrate, and any other actions
that may affect the integrity of the cultural resources. These actions could damage evidence
that would someday be useful to researchers attempting to interpret the past.

The park was placed on the National Register of Historic Places because of its significance as
the first underwater marine park in the United States and the abundance of shipwrecksin the
area. The biological integrity of the submerged marine communities must be preserved to
protect this historic site. Management measures for this were addressed in previous sections.
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The only known historic artifacts in the park consist of submerged and exposed cannons.
These artifacts need to be protected from theft. The heavy weight and camouflaged
appearance of the submerged cannons strongly discourages poaching. Thereis currently no
need for additional management measures. Comprehensive archaeological surveys are needed
for park lands recently acquired through the CARL program.

Resear ch Needs

Natural Resources

Any research or other activity that involves the collection of plant or animal species on park
property requires a collecting permit from the Department of Environmental Protection.
Additional permits from the Florida Fish and Wildlife Conservation Commission, the
Department of Agriculture and Consumer Services, or the U.S. Fish and Wildlife Service may
also be required.

All corals are protected by state law, and these laws are enforced by park personnel, the
Florida Park Patrol and the Florida Fish and Wildlife Conservation Commission, and
Sanctuary staff. However, in order to identify and prevent indirect impacts, such as declines
due to water quality degradation, water quality research and monitoring should be conducted
periodically. District biological staff conducted such monitoring from 1982 to 1998.

Monitoring of direct physical impacts to the coral reef community was initiated in the spring
of 1992 and continued until 1998. Visual and photographic monitoring was conducted at
regular intervals at several selected patch reefs receiving varying levels of visitor use. Data
from this study can provide information on the effect of visitor use to the reefs. Management
practices should be implemented accordingly.

An ocean current study in the Key Largo area that includes nearshore park waters has been
conducted. Information regarding direction, strength, and seasonality of any existing
nearshore currents, beyond tidal and wind-caused movement was gathered. This information
isvital for analysis of water quality conditions, protection of sensitive marine communities,
and assessment of upland devel opment impacts.

Resource-based carrying capacities of the park’ s patch reefs have been determined, to some
degree, but it isdifficult to assess the results of this work since the amount of recreational use
in park waters has not been adequately quantified. For example, it has not been determined
how many boats in the area actually recreate in the park, recreate in the sanctuary, or are
traveling through the area without stopping. In addition, the amount of use generated by park
visitors, versus commercia dive outfitters, has not been determined. The current plan to
regulate through the installation and monitoring of mooring buoys can help provide a means
of assessing the effects of recreational use on the reefs. Based on that research, the number of
buoys can be adjusted until an optimum carrying capacity is established.

Thereislittle or no information at present on commercial and recreational catches of fish and
invertebrates. Data are needed on species composition, size, and location, as well asfishing
effort. This can be done through on-board interviews and inspections. In addition, a weekend
creel census at frequently used local boat ramps needs to be conducted. The results will
provide park management with information regarding total catch volume, fishing effort, and
the stability of fish populationsin the park.

Finally, the submerged lands in the park need to be mapped on a periodic basis to monitor
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changesin the size and distribution of reefs, grass beds, and mangroves. Thisis currently
being done in part by district biological staff. In addition, recent aerial photography taken for
the Florida Keys National Marine Sanctuary and Monroe County’ s Wetland Delineation
Program may be available for this purpose. In 1994 and again in 1997, a series of aerial
photographs were taken of the park's seagrass resources and the level of prop scarring was
quantified by the Florida Marine Research Institute. This effort needs to continue periodically
in the future to monitor the need for additional measures to protect this resource.

An extensive amount of additional research and monitoring in the park is conducted by other
state and federal agencies and university researchers. Two hundred twenty nine (229) research
permits have been issued for work in the park since records were kept. Research has focused
on awide range of terrestrial and marine subjects. Research permit applicationsin the park
are evaluated according to several criteria. These include assessing if the proposed research
would damage or alter the environment, directly benefit the park, or indirectly benefit the
park. Another consideration is whether an alternative location is available outside of the park
that would equally suffice. These criteria are employed so that the original intent of the park’s
establishment, to protect it for public enjoyment, will not be compromised.

JPCRSP was the first marine park in the United States and is the only state park containing
extensive coral reef resources. In addition to the corals, there are large areas of seagrass and
mangrove marine habitat. The park is home to large, diverse communities of fish and shellfish
that are exploited both recreationally and commercialy. Two of the primary industriesin
Monroe County — tourism and commercial/recreational /fishing - are dependent on these
resources. JPCRSP has the highest level of visitation of any park in the state park system. The
park does not currently have a biologist with advanced training in marine biology. JPCRSP is
in need of a marine biologist to concentrate on the needs of managing the highly stressed
marine resources of the park.

1 Conduct coral and seagrass restoration projects and monitor the results, using money
from grounding fines, to test various methodologies of restoration in these habitats.

2. Coordinate with USFWS to design a protocol for re-introduction of the Key Largo
wood rat and Key Largo cotton mouse in hammaock areas of the park.

3. Conduct a creel survey of recreational fish harvests from park waters.

4. Conduct further resource-based carrying capacity studies to determine limits on the
level of reef use allowed.

5. Resume water quality studies and monitor county testing for fecal bacterialevelsto
track trends in water quality within the park.

Cultural Resources

A study of underwater historical resources was recently completely for the Florida Keys
National Marine Sanctuary. The unpublished report is on file at the district office. However, a
more extensive survey could be useful in identifying shipwrecks and archeological sites that
may now be buried or extensively colonized. A comprehensive survey on the uplands of all
newly acquired property is needed to determine if any prehistoric or historic sites exist within
park boundaries.

Resour ce Management Schedule

A priority schedule for conducting all management activities that is based on the purposes for
which these lands were acquired, and to enhance the resource values, is contained in
Addendum 6. Cost estimates for conducting priority management activities are based on the
most cost effective methods and recommendations currently available (see Addendum 6).
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Land Management Review

Section 259.036, Florida Statutes, established land management review teams to determine
whether conservation, preservation, and recreation lands titled in the name of the Board of
Trustees of the Internal Improvement Trust Fund (board) are being managed for the purposes
for which they were acquired and in accordance with aland management plan adopted
pursuant to s. 259.032, the board of trustees, acting through the Department of Environmental
Protection (department). The managing agency shall consider the findings and
recommendations of the land management review team in finalizing the required 10-year
update of its management plan.

John Pennekamp Coral Reef State Park was subject to aland management review on July 26,
2000. The review team made the following determinations:

1. Thelandisbeing managed for the purpose for which it was acquired.

2. Theactual management practices, including public access, were in compliance with the
management plan for this site.
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LAND USE COMPONENT

INTRODUCTION

Land use planning and park development decisions for the state park system are based on
the dual responsibilities of the Division of Recreation and Parks. These responsibilities are
to preserve representative examples of original natural Florida and its cultural resources, and
to provide outdoor recreation opportunities for Florida's citizens and visitors.

The general planning and design process begins with an analysis of the natural and cultural
resources of the unit, and then proceeds through the creation of a conceptual land use plan
that culminates in the actual design and construction of park facilities. Input to the plan is
provided by expertsin environmental sciences, cultural resources, park operation and
management, through public workshops, and environmental groups. With this approach, the
Division objectiveisto provide quality development for resource-based recreation
throughout the state with a high level of sensitivity to the natural and cultural resources at
each park.

This component of the unit plan includes a brief inventory of the external conditions and the
recreational potential of the unit. Existing uses, facilities, special conditions on use, and
specific areas within the park that will be given specia protection, are identified. The land
use component then summarizes the current conceptual land use plan for the park,
identifying the existing or proposed activities suited to the resource base of the park. Any
new facilities needed to support the proposed activities are described and located in general
terms.

EXTERNAL CONDITIONS

An assessment of the conditions that exist beyond the boundaries of the unit can identify any
special development problems or opportunities that exist because of the unit's unique setting
or environment. This also provides an opportunity to deal systematically with various
planning issues such as location, regional demographics, adjacent land uses and the park’s
interaction with other facilities.

John Pennekamp Coral Reef State Park islocated in Monroe County about 50 miles south of
Miami in the southern part of the state. The populations of Monroe County and the adjacent
Dade and Broward have grown 21 percent since 1990, and are projected to grow an
additional 17 percent by 2010 (BEBR, University of Florida, 2000). As of 2000, 20.2
percent of residentsin these counties were in the 0-14 age group, 43.4 percent in the 15-44
age group, 21.9 percent in the 45-64 age group, and 14.5 percent were aged 65 and over,
which is more than the state average for the younger two groupings and lower for the 45 and
older (BEBR, University of Florida, 2000). Nearly 2,782,716 reside within 50 miles of the
park, which includes the cities of Homestead, Florida City, Coral Gables, Miami, Hialeah,
Miramar, Pembroke Pines, Hollywood, and Hallandale (Census, 2000).

John Pennekamp Coral Reef State Park recorded 966,976 visitorsin 2001-2002 FY . This
represents a net 5 percent decrease over the last five years. By Division estimates, these
visitors contributed $37,571,015 in direct economic impact and the equivalent of 571.4 jobs
to the local economy (Florida Department of Environmental Protection, 2002).

Existing Use of Adjacent Lands
John Pennekamp Coral Reef State Park islocated on North Key Largo, which isthe
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northernmost key of the Florida Keys. The park has almost 3,000 acres of upland located
mostly in the southern portion of the park. The majority of the park is submerged landsin
the Atlantic Ocean. The Keys, being a mgjor tourist destination, have large commercial
developments supporting the tourist trade. These as well as residential communities
surround the upland and border the submerged areas of the park. Dagny Johnson Key Largo
Hammock Botanical State Park borders the park in the northern part of Key Largo. This
protects the sensitive surrounding water bodies, wetlands, and reefs.

In addition to Dagny Johnson Key Largo Hammock Botanical State Park, other recreation
opportunitiesin the vicinity are offered at Everglades National Park and Biscayne National
Park.

Planned Use of Adjacent Lands

The Future Land Use designations surrounding the park are mainly commercial, residential,
and conservation (Urban and Sub Urban Residential, Resort, Sub Urban Commercial,
Improved Subdivision, Sparsely Settled and Native Area) (Monroe County 2000). Given the
demand for residential development in the Florida Keys and the popularity of the area
among out-of -state visitors, development of lands to the north and south of the park should
be anticipated, despite highly restrictive local and state devel opment regulation. Residential
and commercial development supporting tourism will predominate. Anticipated problems
resulting from this development include increased congestion on U.S. Highway 1, higher
demand for the parks resources, and water quality impacts.

PROPERTY ANALYSIS

Effective planning requires a thorough understanding of the unit's natural and cultural
resources. This section describes the resource characteristics and existing uses of the
property. The unit's recreation resource elements are examined to identify the opportunities
and constraints they present for recreational development. Past and present uses are assessed
for their effects on the property, compatibility with the site, and relation to the unit's
classification.

Recreation Resour ce Elements

This section assesses the unit’ s recreation resource elements those physical qualities that,
either singly or in certain combinations, supports the various resource-based recreation
activities. Breaking down the property into such elements provides a means for measuring
the property's capability to support individual recreation activities. This process also
analyzes the existing spatial factors that either favor or limit the provision of each activity.

Land Area

Most of John Pennekamp Coral Reef State Park’s land areais submerged or intertidal. The
upland property consists of tracts of land on Key Largo, one of which is the operations land
base, and afew acres on the islands north and east of Key Largo. Elevations range from sea
level t010 - 12 feet. Tropical hammocks on the small upland limestone areas in the park
provide excellent opportunities for nature study.

Water Area

The submerged land at John Pennekamp Coral Reef State Park covers over 98 percent of the
park property. It contains numerous shoals, shallows, and coral outcroppings excellent for
diving and snorkeling. Inexperienced boaters are encouraged to utilize the charter boats for
trips out to the reefs. Canoeing is excellent along the quiet, remote mangrove coastline.
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Shoreline

The park contains 81,344 linear feet of shoreline. There are 36,320 feet along the Atlantic
Ocean, 33,024 feet along Largo Sound, and 12,000 feet along Newport Bay. Swimming is
popular at the Largo Sound beach areas at the park |and base.

Natural Scenery

At Coral Reef State Park, visitors can see wild areas of tropical hardwood hammocks,
mangrove swamps, and a long undevel oped mangrove shoreline. The most outstanding
natural scenery in this park, however, is underwater. The coral reefs provide numerous
opportunities for scuba diving, snorkeling, and glass bottom boat tours, which leave from
the park land base.

Significant Wildlife Habitat

The coral reef and seagrass communities at John Pennekamp Coral Reef State Park are
among the most diverse and productive environments in the world. They provide food and
shelter for awide variety of fish and other marine vertebrates and invertebrates. The
mangrove communities are also extremely important as wildlife habitat areas since they are
nursery grounds for fish and shellfish, and provide breeding grounds for numerous birds and
other animals.

Natural Features

The coral reefs are the most outstanding natural features in the state park. The reef tract,
found in this section of Florida, isthe only living coral reef ecosystem in the continental
United States. The reefs are only accessible by boat.

Archaeological and Historical Features

There are no recorded prehistoric sites at the park but significant archaeological and
historical features exist. A number of shipwrecks or archaeologica importanceis
documented. Underwater archaeol ogists estimate the existence of 20 times the known
number. To interpret the wrecksto visitors, artifacts from three ships have been relocated to
the swimming area and placed in positions to resemble an actual wreck.

An historical grove containing key lime, mango, and avocado trees is maintained on the
Shaw tract.

Assessment of Use

All legal boundaries, structures, facilities, roads and trails existing in the unit are delineated
on the base map (see Base Map). Specific uses made of the unit are briefly described in the
following sections.

Past Uses

While in private ownership, the land base portion of John Pennekamp Coral Reef State Park
remained relatively undeveloped. The exception isasmall residential dwelling that was part
of the Shaw life estate and is now in park ownership. The public use facilities area and the
boat basin were filled in preparation for private development immediately prior to
acquisition by the state. The submerged portions of the unit were under state jurisdiction
even before they were leased to the Department of Natural Resources for management.

Recreational Uses
The majority of recreational activities available at John Pennekamp Coral Reef State Park
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center on the aquatic resource. Snorkeling and scuba diving are the most popular activitiesin
the park, followed by fishing. Other activities enjoyed include hiking, fishing, bird and
butterfly watching, swimming, camping, canoeing, kayaking, sailing, and glass bottom boat
tours. The visitor center includes an extensive nature museum, with a 30,000-gallon indoor
aquarium displaying areplica of the reef.

Other Uses

Commercial fishermen harvest spiny lobster, stone crab, ballyhoo, grouper, snapper, grunt
and various reef fish in the park waters.

Protected Zones

A protected zone is an area of high sensitivity or outstanding character from which most
types of development are excluded as a protective measure. Generally, facilities requiring
extensive land alteration or intensive resource use, such as parking lots, camping areas,
shops or maintenance areas, are not permitted in protected zones. Facilities with minimal
resource impacts, such astrails, interpretive signs and boardwalks are generally allowed. All
decisions involving the use of protected zones are made on a case-by-case basis after careful
site planning and analysis.

At John Penne