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Mission Statements

Office of Coastal and Aquatic Managed Areas / The mission of the Office of Coastal and Aquatic
Managed Areas in relation to Florida’s 41 aquatic preserves, three National Estuarine Research Reserves,
National Marine Sanctuary, and Coral Reef Conservation Program is to protect Florida’s coastal and
aquatic resources.

National Estuarine Research Reserves (NERR) / The NERR System mission is the establishment and
management, through Federal-state cooperation, of a national system of Estuarine Research Reserves
representative of the various regions and estuarine types in the United States. Estuarine Research
Reserves are established to provide opportunities for long-term research, education, and interpretation.

Guana Tolomato Matanzas National Estuarine Research Reserve / The GTM Research Reserve mission
is to achieve the conservation of natural biodiversity and cultural resources by using the results of research
and monitoring to guide science-based stewardship and education strategies.

CAMA/BTIITF Approval

CAMA approval date:  December 30, 2008 NOAA approval date:
ARC approval date: April 3, 2009 BTIITF approval date: May 13, 2009
Comments:



Executive Summary

In 1999, the Guana Tolomato Matanzas National Estuarine Research Reserve (GTM Research Reserve)
was designated in St. Johns and Flagler counties, Florida as a part of the National Oceanic and
Atmospheric Administration (NOAA) National Estuarine Research Reserve (NERR) system because of
its outstanding representation of the east Florida sub-region of the Carolinian bioregion and its unique
combination of natural and cultural resources. The hallmark of the NERR program is that each reserve’s
management efforts are in direct response to, and designed for unique local and regional issues. The
purpose of this plan is to incorporate, evaluate, and prioritize all relevant information about the GTM
Research Reserve into management strategies, allowing for compatible public access to the managed
areas while sustaining the long-term quality of its ecosystems and cultural resources.

This management plan is an update to the previous five-year GTM Research Reserve plan approved

on November 10, 1998. In addition to the existing NERR plan, both aquatic preserves managed by the
GTM Research Reserve previously had individual management plans. The Guana River Marsh Aquatic
Preserve (GRMAP) management plan was approved December 17, 1991 and the Pellicer Creek Aquatic
Preserve (PCAP) management plan was approved July 9, 1991. Uplands along the Guana River that are
currently managed as part of the GTM Research Reserve were previously managed as the Guana River
State Park (management plan approved March 26, 1999). The inclusive management of these sites as the
GTM Research Reserve represents a significant enhancement of the purpose of the property as a platform
for research and education.

The diversity of communities present in the 64,487 acre GTM Research Reserve provides habitat for a wide
variety of fish and wildlife. A species list recently compiled for the GRMAP indicates the presence of at least
44 mammal, 358 bird, 41 reptile, 21 amphibian, 303 fish, and 580 plant species. Many more species are
expected to occur in the entire GTM Research Reserve. These habitats are essential to many protected
species (eight plants and forty-eight animals) including the Anastasia Island beach mouse (Peromyscus
polionotus phasma), gopher tortoise (Gopherus polyphemus), least tern (Sterna antillarum), marine turtles:
loggerhead (Caretta caretta), leatherback (Dermochelys coriacia) and green turtle (Chelonia mydas), and
North Atlantic right whale (Eubalaena glacialis). In addition, the striped newt (Notopthalmus perstriatus),
one of Florida’s rarest vertebrate species, occurs within the GTM Research Reserve. Some of the many rare
listed birds of the GTM Research Reserve include: great egret (Ardea alba), white ibis (Eudocimus albus),
black-crowned night heron (Nycticorax nyticorax), least tern (Sterna antillarum), bald eagle (Haliaeetus
leucocephalus), tricolored heron (Egretta tricolor), wood stork (Mycteria americana) and roseate spoonbill
(Ajaia ajaja). The rare Atlantic geoduck (Panopea bitruncata) has also been recorded in the GTM Research
Reserve. With this plan the GTM Research Reserve will continue to expand its role to facilitate and conduct
research and monitoring, stewardship and education strategies designed to enhance our ability to monitor
the condition of these species and to conserve their habitats.

Many species of commercial value are also known to use the GTM Research Reserve’s estuaries

for all or part of their life cycle. These species include oysters (Crassostrea virginica), quahog clams
(Mercenaria spp.), blue crabs (Callinectes sapidus), stone crabs (Menippe mercenaria), white shrimp
(Penaeus setiferus), brown shrimp (Penaeus aztecus), striped and white mullet (Mugil cephalus and
M. curema), gag grouper (Myctoperca microlepis), black sea bass (Centropristis striata), gray snapper
(Lutjanus griseus), lane snapper (L. synagris), flounder (Paralichthys lethostigma and P dentatus),
bluefish (Pomatomus saltatrix), menhaden (Brevoortia tyrannus) and thread herring (Opisthonema
oglinum). Management strategies to conserve and restore natural habitats supporting sustainable
populations of these species are an important management priority for the GTM Research Reserve.

Recreationally valuable species provide a valuable economic incentive for long-term conservation of
the GTM Research Reserve’s natural resources. Species important to the local sports fishery that are
found in the GTM Research Reserve include tarpon (Tarpon atlanticus), spotted sea trout (Cynoscion
nebulosus), weakfish (C. regalis), snook (Centropomus undecimalis), red drum (Sciaenops ocellata),
black drum (Pogonias cromis), spot (Leiostomous xanthurus), croaker (Micropogon undulatus),
sheepshead (Archosargus probatocephalus), crevalle jack (Carynx hippos), gag grouper (Myctoperca
microlepis), black sea bass (Centropristis striata), gray snapper (Lutjanus griseus), lane snapper (L.
synagris), Florida pompano (Trachinotus carolinus), flounder (Paralichthys sp.), striped mullet (Mugil
cephalus), and sailor’s choice (Haemulon parri). Habitat and species management based on the best
available scientific information is required to sustain this valuable resource.

In addition to these natural resources the GTM Research Reserve contains a unique array of cultural
resources. This ecosystem has been used by humans for over 5,000 years. Artifacts found in the GTM



Research Reserve area range from an arrowhead from the late Archaic (2500-1000 BC) to pottery from
the 19th century. There are currently 115 recorded archaeological sites within its boundary. Known sites
include a burial mound, numerous shell middens, a Spanish mission, and homestead sites from the
British, Second Spanish and Territorial time periods. Culture resource interpretation and protection is
given special consideration in this plan.

The GTM Research Reserve also contains extensive public use amenities directly managed by the
reserve staff including an extensive trail system, beaches with parking access and dune boardwalks, the
Guana Lake Dam, and an Environmental Education Center that welcomes approximately 20,000 visitors
per year including 2,500 students and teachers. Public use of the beaches and trail system is estimated
to accommodate an additional 170,000 visitors per year. Based on local community support and public
input, this management plan’s public use strategies emphasize high quality and sustainable natural
resource experiences.

Included in the boundary of the GTM Research Reserve are numerous conservation areas including
the Guana River Wildlife Management Area, Deep Creek State Forest, Stokes Landing Conservation
Area, Fort Matanzas National Monument , Washington Oaks Gardens State Park, Faver-Dykes State
Park , Moses Creek Conservation , Pellicer Creek Conservation Area, Princess Place Preserve, and the
River to Sea Preserve. Following the designation of the GTM Research Reserve a twenty-one member
Management Advisory Group (MAG) was established. Representation consists of citizens, local
government officials, managers of the public lands included in the boundary, private property owners,
scientists and environmental educators. This advisory group provides a unique opportunity to enhance
cooperative management for the conservation of this ecosystem.

This revised management plan also identifies additional facilities, staffing, and boundary expansions
compatible and needed for the GTM Research Reserve to continue its mission. The proposed boundary
expansion includes approximately sixty-one acres of fee-simple acquisition and annexation of eight-
thousand-eight-hundred-sixty-five acres of public lands within or immediately adjacent to the GTM
Research Reserve’s existing boundary. There are no plans to change the management authority of the
annexed properties. The proposed expanded boundary will enhance the GTM Research Reserve’s
partnerships with key stakeholders and provide additional opportunities to restore or maintain cultural
resources, natural biodiversity, and important watershed water-quality buffers and flow-ways.

The management challenges affecting the GTM Research Reserve can be categorized within the
following topics: Public Use, Habitat and Species Management, Watershed Landuse, Cultural Resource
Preservation and Interpretation, and Global Processes. Incompatible public use and lack of a scientifically
defined carrying capacity, habitat fragmentation and loss, point and non-point source pollution, protection
and interpretation of cultural resources and assessing the impact of global processes are management
priorities. These issues can be indirectly or directly linked to anthropogenic landuse of increasing
population densities accompanied by increasing development, recreation, and economic pressures.
These potential impacts to resources can affect the productivity and function of coastal ecosystems,
requiring active management to restore and sustain the condition of these resources.

GTM Research Reserve Management Goals
Public Use

Ensure user experiences are sustainable and consistent with natural and cultural resource protection for
the benefit of existing and future generations.

Habitat and Species Management

Improve the conservation of natural biodiversity by implementing the principles of adaptive management
and ecosystem science.

Watershed Landuse

Reduce the impact of watershed landuse on coastal resources by identifying priority pollutants and
encouraging best management practices.

Cultural Resource Preservation and Interpretation
Enhance understanding, interpretation, and preservation of the GTM Research Reserve’s cultural resources.
Global Processes

Serve as a clearinghouse of information concerning global and meteorological processes and as a
demonstration site for green building technologies and practices.
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Natural coquina rock formations like these found at the beach and nearshore environment at Marineland
provide unique and valuable habitat and buffer shorelines from erosion by storms.

Part One
Basis for Management

Chapter One
1.1 / Introduction

The National Estuarine Research Reserve (NERR) System is a network of protected areas established
for long-term research, education, and stewardship. Section 315 of the Coastal Zone Management

Act (CZMA) of 1972, as amended, established the National Estuarine Research Reserve System to be
administered by the National Oceanic and Atmospheric Administration (NOAA) in cooperation with the
coastal states in which the NERRs are designated. Under the system, healthy estuarine ecosystems
which typify different regions of the U.S. are designated and managed as sites for long-term research
and are used as a base for estuarine education and interpretation programs. The system also provides a
framework through which research results and techniques for estuarine education and interpretation can
be shared throughout the region and across the nation.

This partnership program between NOAA and the coastal states protects more than one million
acres of estuarine land and water, which provide essential habitat for wildlife; offer educational
opportunities for students, teachers and the public; and serve as living laboratories for scientists.
The Guana Tolomato Matanzas National Estuarine Research Reserve (GTM Research Reserve,
Figure 1) was designated in St. Johns and Flagler counties, Florida as a part of this system because
of its outstanding representation of the east Florida sub-region of the Carolinian bioregion and its
unique combination of natural and cultural resources. The site selection process for this the GTM
Research Reserve began in September of 1991. The present day GTM Research Reserve was
selected by a committee of scientists, environmental educators and coastal managers because it met
the overall needs of a relatively pristine habitat for scientific research and environmental education
opportunities. The selection was supported by citizens and legislators of St. Johns and Flagler
counties. The Governor and Cabinet of the State of Florida then nominated the estuaries comprising
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Figure 1 | Boundary and location of the GTM
Research Reserve indicating the area directly
managed by CAMA.

the Guana, Tolomato and Matanzas including
the Pellicer Creek Aquatic Preserve (PCAP)
and Guana River Marsh Aquatic Preserve
(GRMAP) as the now existing GTM Research
Reserve. The final GTM Research Reserve
designation was made in August, 1999. In
January 2004, management authority of Guana
River State Park was conveyed to the DEP,
Office of Coastal and Aquatic Managed Areas
(CAMA). Within the GTM Research Reserve,
CAMA directly manages the PCAP, portions of
the GRMAP including the lands that formerly
made up the Guana River State Park, and other
state sovereign submerged lands within the
Matanzas River and its tributaries inside the
GTM Research Reserve designated boundary
that were classified as Class Il or Outstanding
Florida Waters as of 1998 (Florida Department
of Environmental Protection, 1998). This area
includes tidally submerged state sovereign
adjacent to and within the Intracoastal Waterway
and its tributaries, excluding the Treasure Beach
Canal System - From Intracoastal Waterway
marker number 29, south to an east-west line
through marker number 109).

The Florida NERRs are administered on behalf
of the State by the DEP Office of CAMA as part
of a network (Figure 2) that includes forty-one
aquatic preserves, three NERRs, a National
Marine Sanctuary (NMS), the Coral Reef
Conservation Program (CRCP), and the Florida
Oceans and Coastal Council. This provides
for a system of significant protections to
ensure that our most popular and ecologically
important underwater ecosystems are cared
for in perpetuity. Each of these special places
is managed with strategies based on local
resources, issues, and conditions.

Our expansive coastline and wealth of aquatic
resources have defined Florida as a subtropical
oasis, attracting millions of residents and
visitors, and the businesses that serve them.
Florida’s submerged lands play important roles
in maintaining good water quality, hosting a
diversity of wildlife and habitats (including
economically and ecologically valuable nursery
areas), and supporting a treasured quality of
life for all. In the 1960s, it became apparent
that the ecosystems that had attracted so
many people to Florida could not support

rapid growth without science-based resource
protection and management. To this end, state
legislators provided extra protection for certain
exceptional aquatic areas by designating them
as aquatic preserves.

Title to submerged lands not previously conveyed
to private landowners is held by the Board of
Trustees of the Internal Improvement Trust Fund
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Figure 2 | CAMA state-wide managed resources.

(the Trustees). The Governor and Cabinet, sitting as the Trustees, act as guardians for the people of the
State of Florida (§253.03, Florida Statutes [F.S.]) and regulate the use of these public lands. Through
statute, the Trustees have the authority to adopt rules related to the management of sovereignty (Florida
Aquatic Preserve Act of 1975). A higher layer of protection is afforded to aquatic preserves which include
areas of sovereignty lands that have been “set aside forever as aquatic preserves or sanctuaries for the
benefit of future generations” due to “exceptional biological, aesthetic, and scientific value” (Florida

Aquatic Preserve Act of 1975, §258.36, F.S.).



Recreation is an important ecological service provided by GTM Research Reserve.

1.2 | Management Plan Purpose and Scope

The NOAA requirements for the preparation of management plans are outlined in the National Estuarine
Research Reserve Program Regulations (CZMA section 315, and 15 Code of Federal Regulations

(CFR) Part 921). The federal regulations ensure that NERR management programs are consistent

with the goals, objectives, and policies of the NERR System. The mandate for developing aquatic
preserve management plans is outlined in Rule 18-20.013 and Subsection 18-18.013(2) of the Florida
Administrative Code (F.A.C.).

Management plan development and review begins with collecting resource information from historical
data, research and monitoring and includes input from individual CAMA managers and staff, area
stakeholders, and members of the general public. The statistical data, public comment, and cooperating
agency information, is then used to identify management issues and threats affecting the present

and future integrity of the site, its boundaries, and adjacent areas. This information is utilized in the
development and review of the management plan, which is examined for consistency with the statutory
authority and intent of the aquatic preserve and NERR programs. Each management plan is evaluated
periodically and revised as necessary to allow for strategic improvements. Intended to be used by site
managers and other agencies or private groups involved with maintaining the natural integrity of these
resources, the plan includes scientific information about the existing conditions of the site and the
management strategies developed to respond to those conditions.

This management plan is an update to the previous five-year GTM Research Reserve plan approved on
November 10, 1998. In addition to the existing NERR plan, both aquatic preserves managed by the GTM
Research Reserve previously had individual management plans. The GRMAP management plan was
approved December 17, 1991 and the PCAP management plan was approved July 9, 1991. Uplands
along the Guana River that are currently managed as part of the GTM Research Reserve were previously
managed as the Guana River State Park (management plan approved March 26, 1999). The management
of these sites as the GTM Research Reserve represents a significant enhancement of the purpose of the
property as a platform for research and education.



1.3 / Public Involvement

CAMA recognizes the importance of stakeholder participation and encourages their involvement in the
management plan development process. CAMA is also committed to meeting the requirements of the
Sunshine Law, §286.011, F.S. and federal regulations 15 CFR 921.33:

* Meetings of public boards or commissions must be open to the public;
* Reasonable notice of such meetings must be given; and
* Minutes of the meetings must be recorded.

* NOAA may require public notice, including notice in the Federal Register and an opportunity for
public comment before approving a boundary or management plan change.

Several key steps have been taken during the development of this management plan. First, staff
organized an advisory committee comprised of key stakeholders. Next, staff advertised and conducted
public meetings to receive input from stakeholders on the concerns and perceived issues affecting the
GTM Research Reserve. This input was utilized in the development of a draft management plan that was
reviewed by CAMA staff, the advisory committee, and NOAA. After the initial reviews, the staff advertised
and conducted, in conjunction with the advisory committee, a second public meeting to engage the
stakeholders for feedback on the draft plan and the development of the final draft of the management
plan. For additional information about the advisory committee and the public meetings refer to Appendix
D / Public Involvement. All public meeting notices were posted on the property, electronically mailed to
a large recipient list, placed on the DEP Associated Press wire, announced at a scheduled governmental
meeting and advertised in the Florida Administrative Weekly.






Marshes provide nutrients, filter pollutants and serve as habitats to conserve natural biodiversity that
is necessary to sustain recreational and commercially important species.

Chapter Two
National Estuarine Research Reserve System

2.1/ Introduction

The National Estuarine Research Reserve (NERR) System was created by the Coastal Zone Management
Act (CZMA) of 1972, as amended, 16 U.S.C. Section 1461, to augment the Federal Coastal Zone
Management (CZM) Program. The CZM Program is dedicated to comprehensive, sustainable
management of the nation’s coasts.

The Reserve system is a network of protected areas established to promote informed management of the
Nation’s estuaries and coastal habitats. The Reserve system currently consists of 27 reserves in 22 states
and territories, protecting over one million acres of estuarine lands and waters.

2.2 | NERR System Mission and Goals

NERR Mission - As stated in the NERR regulations, 15 Code of Federal Regulations (CFR) Part 921.1(a),
the NERR System mission is:

“the establishment and management, through Federal-state cooperation, of a national system of
Estuarine Research Reserves representative of the various regions and estuarine types in the United
States. Estuarine Research Reserves are established to provide opportunities for long-term research,
education, and interpretation.”

NERR System Goals - Federal regulations, 15 CFR Part 921.1(b), provide five specific goals for the
NERR System:

1. Ensure a stable environment for research through long-term protection of NERR resources;

2. Address coastal management issues identified as significant through coordinated estuarine research
within the System;
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3. Enhance public awareness and understanding of estuarine areas and provide suitable opportunities
for public education and interpretation;

4. Promote federal, state, public and private use of one or more reserves within the System when such
entities conduct estuarine research; and

5. Conduct and coordinate estuarine research within the System, gathering and making available
information necessary for improved understanding and management of estuarine areas.

Similar to other NERR sites, the GTM Research Reserve serves as a platform for research and education
and as a clearinghouse for science based information to guide the conservation of natural and cultural
resources within the region. This is accomplished by conducting and facilitating scientific studies and
symposia which in turn are used to guide the GTM Research Reserve’s environmental education and
stewardship programs. This process of adaptive management ensures that the best available information
is provided to citizens, coastal managers and elected officials making decisions affecting coastal habitats.
These activities also provide a mechanism for coordinated ecosystem management of lands within the
GTM Research Reserve boundary and its watershed.

NERR System Strategic Goals 2005 to 2010 - The NERR System began a strategic planning process in
1994 in an effort to help NOAA achieve its environmental stewardship mission to “sustain healthy coasts.”
In conjunction with the strategic planning process, Estuarine Reserves Division (ERD) and Reserve staff
has conducted a multi-year action planning process on an annual basis since 1996. The resulting three-
year action plan provides an overall vision and direction for the Reserve system. As part of this process,
the Reserve system developed a vision: Healthy estuaries and watersheds where coastal communities
and ecosystems thrive; and mission: To practice and promote coastal and estuarine stewardship through
innovative research and education, using a system of protected areas. The following three goals are
outlined in the 2005-2010 Strategic Plan.

1. Strengthen the protection and management of representative estuarine ecosystems to advance
estuarine conservation, research and education.
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Figure 4 | NERR systems. (* designates proposed site)

1. Wells, Maine 11. North Carolina 21. Tijuana River, California

2. Great Bay, New Hampshire 12. North Inlet-Winyah Bay, South Carolina  22. Elkhorn Slough, California

3. Waquoit Bay, Massachusetts 13. ACE Basin, South Carolina 23. San Francisco, California

4. Narragansett Bay, Rhode Island  14. Sapelo Island, Georgia 24. South Slough, Oregon

5. Connecticut* 15. Guana Tolomato Matanzas, Florida 25. Padilla Bay, Washington

6. Hudson River, New York 16. Rookery Bay, Florida 26. Wisconsin*

7. Jacques Cousteau, New Jersey 17. Apalachicola, Florida 27. Old Woman Creek, Ohio

8. Delaware 18. Weeks Bay, Alabama 28. St. Lawrence River, New York*
9. Chesapeake Bay, Maryland 19. Grand Bay, Mississippi 29. Kachemak Bay, Alaska

10. Chesapeake Bay, Virginia 20. Mission-Aransas, Texas 30. Jobos Bay, Puerto Rico

2. Increase the use of Reserve science and sites to address priority coastal management issues.

3. Enhance peoples’ ability and willingness to make informed decisions and take responsible actions
that affect coastal communities and ecosystems.

The GTM Research Reserve is managed compatibly with the NERR’s Program vision and 2005-2010
Strategic Goals.

The issue topic areas of the GTM Research Reserve’s management plan (Watershed Landuse,
Cultural Resource Preservation and Interpretation, Public Use, Habitat and Species Management and
Global Processes) have a direct linkage with the National Program’s priority management issues of
land use and population growth, habitat loss and alteration, water quality degradation and changes
in biological communities.
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The GTM Research Reserve and other Reserves share the National Program’s 2005- 2010 Strategic Plan
- guiding Principles (http://www.nerrs.noaa.gov/Background_StrategicPlan.html):

» Strong partnerships between NOAA, state agencies and universities, and other local partners are
critical to the success of the reserve system.

* The reserve system integrates science, education and stewardship on relevant topics to maximize the
benefits to coastal management.

* Reserves serve as a catalyst and a focal point for demonstrating and facilitating objective problem
solving and best management practices.

* Reserves engage local communities and citizens to improve stewardship of coastal areas.
* Reserves implement an ecosystem-based management approach.

NERR System National Programs

The three major elements of the Reserve System are:
(1) Research on estuarine habitats and processes,
(2) Education and interpretation of estuarine processes and
(8) Resource stewardship.

NERR System Research and Monitoring Program

The Reserve System provides a mechanism for addressing scientific and technical aspects of coastal
management problems through a comprehensive, interdisciplinary, and coordinated approach. Research
and monitoring programs, including the development of baseline information, form the basis of this
approach. Reserve research and monitoring activities are guided by national plans that identify goals,
priorities, and implementation strategies for these programs. This approach, when used in combination
with the education and outreach programs, will help ensure the availability of scientific information that
has long-term, system-wide, consistency and utility for managers and members of the public to use in
protecting or improving natural processes in their estuaries.

NERR System Research Funding Priorities
Federal regulations 15 C.F.R. 921.50(a) specify the purposes for which research funds are to be used:

* Support management-related research that will enhance scientific understanding of the Reserve
ecosystem;

* Provide information needed by reserve managers and coastal ecosystem policy makers, and;

* Improve public awareness and understanding of estuarine ecosystems and estuarine management
issues.

The Reserve System has identified the following five priority research areas to complement the funding
priorities outlined above:

1. Habitat and ecosystem processes

2. Anthropogenic influences on estuaries
3. Habitat conservation and restoration
4. Species management

5. Social science and economics

NERR System Research Goals

The Reserve System research goals are embedded in Goal 2 of the Reserve System Strategic Plan 2005-
2010, ‘Increase the use of reserve science and sites to address priority coastal management issues,” and
are outlined in the 2006-2011 Reserve System Research and Monitoring Plan. They include:

* Biological, chemical, physical, and ecological conditions of reserves are characterized and monitored
to describe reference conditions and to quantify change.

* Scientists conduct research at reserves that is relevant to coastal management needs and increases
basic understanding of estuarine processes.



* Scientists have access to NERRS datasets, science products and results.

* The scientific, coastal management and education communities, as well as the general public, use
data, products tools, and techniques generated at the NERRS.

There are two reserve system efforts to fund research on the previously described areas.

The Graduate Research Fellow (GRF) Program supports students to produce high quality research in
the reserves. The fellowship provides graduate students with funding for one to three years to conduct
their research, as well as an opportunity to assist with the research and monitoring program in a
reserve. Projects must address coastal management issues identified as having regional or national
significance, relate them to the Reserve System research focus areas, and be conducted at least
partially within one or more designated reserve sites. Students work with the research coordinator

or manager at the host reserve to develop a plan to participate in the reserve’s research and/or
monitoring program. Students are asked to provide up to 15 hours per week of research and/or
monitoring assistance to the reserve. This training may take place throughout the school year or may
be concentrated during a specific season.

Secondly, research is funded through the Cooperative Institute for Coastal and Estuarine Environmental
Technology (CICEET), a partnership between NOAA and the University of New Hampshire (UNH).
CICEET uses the capabilities of UNH, the private sector, academic and public research institutions
throughout the U.S., as well as the 27 reserves in the reserve system, to develop and apply new
environmental techniques.

NERR System-Wide Monitoring Program (SWMP)

It is the policy of the GTM Research Reserve to implement each phase of the System-wide Monitoring
Plan initiated by ERD in 1989, and as outlined in the reserve system regulations and strategic plan:

* Phase I: Environmental Characterization, including studies necessary for inventory and
comprehensive site descriptions;

* Phase lI: Site Profile, to include a synthesis of data and information; and
* Phase lll: Implementation of the System-wide Monitoring Program.

The System-wide Monitoring Program provides standardized data on national estuarine environmental
trends while allowing the flexibility to assess coastal management issues of regional or local concern.
The principal mission of the monitoring program is to develop quantitative measurements of short-term
variability and long-term changes in the integrity and biodiversity of representative estuarine ecosystems
and coastal watersheds for the purposes of contributing to effective coastal zone management. The
program is designed to enhance the value and vision of the reserves as a system of national reference
sites. The program currently has three main components and the first is in operation.

1. Abiotic Variables: The monitoring program currently measures pH, conductivity, salinity, temperature,
dissolved oxygen, turbidity, water level and atmospheric conditions. In addition the program collects
monthly nutrient and chlorophyll A samples and monthly diel samples at one SWMP data logger
station. Each reserve uses a set of automated instruments and weather stations to collect these data
for submission to a centralized data management office.

2. Biotic Variables: The reserve system will incorporate monitoring of organisms and habitats into the
monitoring programs as funds become available. The first aspects likely to be incorporated will
quantify vegetation (e.g., marsh vegetation, submerged aquatic vegetation) patterns and their change
over space and time. Other aspects that could be incorporated include monitoring infaunal benthic,
nekton and plankton communities.

3. Landuse, Habitat Mapping and Change: This component will be developed to identify changes in
coastal ecological conditions with the goal of tracking and evaluating changes in coastal habitats and
watershed landuse/cover. The main objective of this element will be to examine the links between
watershed land use activities and coastal habitat quality.

These data are compiled electronically at a central data management “hub”, the Centralized Data
Management Office (CDMO) at the Belle W. Baruch Institute for Marine Biology and Coastal Research

of the University of South Carolina. They provide additional quality control for data and metadata and
they compile and disseminate the data and summary statistics via the Web (http://cdmo.baruch.sc.edu)
where researchers, coastal managers and educators readily access the information. The metadata
meets the standards of the Federal Geographical Data Committee.

11



12

NERR System Education Program

The Reserve System provides a vehicle to increase understanding and awareness of estuarine
systems and improve decision-making among key audiences to promote stewardship of the nation’s
coastal resources. Education and interpretation in the reserves incorporate a range of programs and
methodologies that are systematically tailored to key audiences around priority coastal resource issues
and incorporates science-based content. Reserve staff members work with local communities and
regional groups to address coastal resource management issues, such as non-point source pollution,
habitat restoration and invasive species. Through integrated research and education programs, the
reserves help communities develop strategies to deal successfully with these coastal resource issues.

Formal and non-formal education and training programs in the NERRS target K-12 students, teachers,
university and college students and faculty, as well as coastal decision-maker audiences such as
environmental groups, professionals involved in coastal resource management, municipal and county
zoning boards, planners, elected officials, landscapers, eco-tour operators and professional associations.

K-12 and professional development programs for teachers include the use of established coastal and
estuarine science curricula aligned with state and national science education standards and frequently
involve both on-site and in-school follow-up activity. Reserve education activities are guided by national
plans that identify goals, priorities, and implementation strategies for these programs. Education and
training programs, interpretive exhibits and community outreach programs integrate elements of NERRS
science, research and monitoring activities and ensure a systematic, multi-faceted, and locally focused
approach to fostering stewardship.

NERR System Education Goals

The National Estuarine Research Reserve System’s mission includes an emphasis on education,
interpretation and outreach. Education policy at the GTM Research Reserve is designed to fulfill the
reserve system goals as defined in the regulations 15 C.F.R. 921.1(b). Education goals include:

1. Enhance public awareness and understanding of estuarine areas and provide suitable opportunities
for public education and interpretation;

2. Conduct and coordinate estuarine research within the system, gathering and making available
information necessary for improved understanding and management of estuarine areas.

NERR system Education Objectives
Education-related objectives in the Reserve System Strategic Plan 2005-2010 include:
1. People are aware of the ecological, economic, historical, and cultural importance of estuarine resources.

2. People understand how human choices and natural disturbances impact social, economic, and
estuarine ecological systems.

3.People apply science-based information when making decisions that could impact coastal and
estuarine resources.

NERR System Coastal Training Program

The Coastal Training Program (CTP) provides up-to-date scientific information and skill-building
opportunities to coastal decision-makers who are responsible for making decisions that affect coastal
resources. Through this program, National Estuarine Research Reserves can ensure that coastal
decision-makers have the knowledge and tools they need to address critical resource management
issues of concern to local communities.

Coastal training programs offered by reserves relate to coastal habitat conservation and restoration,
biodiversity, water quality and sustainable resource management and integrate reserve-based research,
monitoring and stewardship activities. Programs target a range of audiences, such as land-use planners,
elected officials, regulators, land developers, community groups, environmental non-profits, business
and applied scientific groups. These training programs provide opportunities for professionals to network
across disciplines and develop new collaborative relationships to solve complex environmental problems.

Additionally, the CTP provides a critical feedback loop to ensure that professional audiences inform local
and regional science and research agendas. Programs are developed in a variety of formats ranging
from seminars, hands-on skill training, participatory workshops, lectures and technology demonstrations.
Participants benefit from opportunities to share experiences and network in a multidisciplinary setting,
often with a reserve-based field activity.



Partnerships are important to the success of the Program. Reserves work closely with state coastal
programs, Sea Grant College extension and education staff, and a host of local partners in determining
key coastal resource issues to address, as well as the identification of target audiences. Partnerships with
local agencies and organizations are critical in the exchange and sharing of expertise and resources to
deliver relevant and accessible training programs that meet the needs of specific groups.

The Coastal Training Program requires a systematic program development process, involving periodic
review of the reserve niche in the training provider market, audience assessments, and development of

a three to five year program strategy, a marketing plan and the establishment of an advisory group for
guidance, program review and perspective in program development. The CTP implements a performance
monitoring system, wherein staff report data in operations progress reports according to a suite of
performance indicators related to increases in participant understanding, applications of learning and
enhanced networking with peers and experts to inform programs.

2.3/ Biogeographic Regions

NOAA has identified eleven distinct biogeographic regions and 29 subregions in the U.S., each of which
contains several types of estuarine ecosystems (15 CFR Part 921, for NERR typology system, Figure 3).

The GTM Research Reserve is within the Carolinian biogeographic region within the east Florida
subregion. The location’s relatively pristine condition and unique climate and biodiversity are well suited
to being designated as a Research Reserve. Community leaders along with state, federal and local
governments have preserved extensive areas in the watershed of the GTM Research Reserve resulting

in some of the country’s most pristine freshwater, tidal creek and estuarine habitats. Consequently, the
GTM Research Reserve provides a unique setting to conduct research and monitoring and to set goals for
protecting and restoring other estuaries in the region.

Many species of subtropical and temperate plants and animals co-inhabit the GTM Research Reserve
making it an ideal location to study climate change and other global ecological processes. The GTM
Research Reserve also serves as an important habitat for migrating species including calving North
American right whales and serves as a critical feeding and resting location for migrating shorebirds
along the North American Atlantic flyway. In addition, the GTM Research Reserve is located in a
region with the oldest record of European occupation and has a rich assortment of cultural resources
dating to the pre-Columbian era, thereby providing a valuable resource for archaeological research
and interpretation.

When complete, the NERR System will contain examples of estuarine hydrologic and biological types
characteristic of each biogeographic region. As of 2007, the NERR System included 27 reserves and
three reserves in the process of designation (Figure 4).

2.4 | Reserve Designation and Operation

Under Federal law (16 United States Code (U.S.C.) Section 1461), a state can nominate an estuarine
ecosystem for Research Reserve status so long as the site meets the following conditions:

* The area is representative of its biogeographic region, is suitable for long-term research and
contributes to the biogeographical and typological balance of the System;

* The law of the coastal State provides long-term protection for the proposed Reserve’s resources to
ensure a stable environment for research;

* Designation of the site as a Reserve will serve to enhance public awareness and understanding of
estuarine areas, and provide suitable opportunities for public education and interpretation; and

* The coastal State has complied with the requirements of any regulations issued by the Secretary
[of Commerce].

Reserve boundaries must include an adequate portion of the key land and water areas of the natural
system to approximate an ecological unit and to ensure effective conservation.

If the proposed site is accepted into the Reserve system, it is eligible for NOAA financial assistance
on a cost-share basis with the state. The state exercises administrative and management control,
consistent with its obligations to NOAA, as outlined in a memorandum of understanding. A Reserve
may apply to NOAA’s ERD for funds to help support operations, research, monitoring, education/
interpretation, stewardship, development projects, facility construction, and land acquisition.

13
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2.5 /| Administrative Framework

The National Estuarine Research Reserve System is a federal-state partnership program. The ERD of
the Office of Ocean and Coastal Resource Management (OCRM) administers the reserve system. The
OCRM is part of NOAA’s National Ocean Service (NOS) (Figure 5). The Division establishes standards

for designating and operating reserves,
provides support for Reserve operations
and system-wide programming,
undertakes projects that benefit

the reserve system, and integrates
information from individual reserves

to support decision-making at the
national level. As required by Federal
regulation, 15 CFR Part 921.40, OCRM
(CZMA Section 312) periodically
evaluates reserves for compliance with
Federal requirements and with the
individual Reserve’s Federally-approved
management plan.

The ERD currently provides support
for four system-wide programs: the
System-Wide Monitoring Program,

UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and
Atmospheric Administration

National Ocean Service

Estuarine Reserves Division

Guana-Tolomato-Matanzas National
Estuarine Research Reserve

Figure 5 | Federal structure for managing national estuarine
reseach reserves.

the Graduate Research Fellowship Program, the K-12 Education Program, and the Coastal Training
Program. They also provide support for Reserve initiatives on restoration science, invasive species,
K-12 education, and Reserve specific research, monitoring, education, and resource stewardship

initiatives and programs.

The state interest is represented through one or more state agencies, typically agencies charged with
environmental, wildlife or coastal management responsibilities. States usually administer Reserve
personnel and day-to-day Reserve management. For Florida, the agency that manages the NERRs is the
Florida Department of Environmental Protection’s Office of Coastal and Aquatic Managed Areas.




Aesthetics value, although hard to quantify, provides unique experiences supporting local tourism.

Chapter Three
The Florida Department of Environmental Protection’s
Office of Coastal and Aquatic Managed Areas

3.1 / Introduction

The DEP protects, conserves, and manages Florida’s natural resources and enforces the State’s
environmental laws. The DEP is the lead agency in state government for environmental management

and stewardship and commands one of the broadest charges of all the state agencies, protecting
Florida’s air, water, and land. The DEP is divided into three primary areas: Regulatory Programs, Land and
Recreation, and Planning and Management. Florida’s environmental priorities include restoring America’s
Everglades; improving air quality; restoring and protecting the water quality in our springs, lakes, rivers
and coastal waters; conserving environmentally-sensitive lands; and providing citizens and visitors with
recreational opportunities, now and in the future.

Coastal and Aquatic Managed Areas (CAMA) is the unit within the DEP that manages more than four
million acres of submerged lands and select coastal uplands. This includes three National Estuarine
Research Reserves (NERRs), forty-one aquatic preserves, the Florida Keys National Marine Sanctuary
(FKNMS) and the Coral Reef Conservation Program (CRCP). The three NERRs, the Sanctuary, and the
CRCP are managed in cooperation with the National Oceanic and Atmospheric Administration (NOAA).

CAMA manages sites in Florida for the conservation and protection of natural and historical resources
and resource-based public use that is compatible with the conservation and protection of these lands.
CAMA is a strong supporter of the NERR system and its approach to coastal ecosystem management.
The State of Florida has three designated NERR sites, each encompassing at least one aquatic
preserve within its boundaries. Rookery Bay NERR includes Rookery Bay Aquatic preserve and Cape
Romano - Ten Thousand Islands Aquatic preserve; Apalachicola NERR includes Apalachicola Bay
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Aquatic preserve; and Guana Tolomato Matanzas NERR includes Guana River Marsh Aquatic preserve
and Pellicer Creek Aquatic preserve. These aquatic preserves provide discrete areas designated for
additional protection beyond that of the surrounding NERR and may afford a foundation for additional
protective zoning in the future.

Each of the Florida NERR managers serves as a regional manager overseeing multiple aquatic preserves
in their region. This management structure advances CAMA’s ability to manage its sites as a part of the
larger statewide system.

3.2 | State Management Authority

Established by law, aquatic preserves are submerged lands of exceptional beauty that are to be
maintained in their natural or existing conditions. The intent was to forever set aside submerged lands
with exceptional biological, aesthetic, and scientific values as sanctuaries, called aquatic preserves, for
the benefit of future generations.

The laws supporting aquatic preserve management are the direct result of the public’s awareness of and
interest in protecting Florida’s aquatic environment. The rampant dredge and fill activities that occurred
in the late 1960s spawned this widespread public concern. In 1966, the Trustees created the first aquatic
preserve, Estero Bay, in Lee County.

In 1967, the Florida Legislature passed the Randall Act (Chapter 67-393, Laws of Florida), which
established procedures regulating previously unrestricted dredge and fill activities on state-owned
submerged lands. That same year, the legislature provided the statutory authority (§253.03, Florida
Statutes (F.S.)) for the Trustees to exercise proprietary control over state-owned lands. Also in 1967,
government focus on protecting Florida’s productive water bodies from degradation due to development
led the Trustees to establish a moratorium on the sale of submerged lands to private interests. An
Interagency Advisory Committee (IAC) was created to develop strategies for the protection and
management of state-owned submerged lands.

In 1968, the Florida Constitution was revised to declare in Article I, Section 7, the state’s policy of
conserving and protecting natural resources and areas of scenic beauty. That constitutional provision
also established the authority for the legislature to enact measures for the abatement of air and water
pollution. Later that same year, the IAC issued a report recommending the establishment of twenty-six
aquatic preserves.

The Trustees acted on this recommendation in 1969 by establishing sixteen aquatic preserves and
adopting a resolution for statewide system of such preserves. In 1975 the state legislature passed the
Florida Aquatic preserve Act of 1975 (Act) that was enacted as Chapter 75-172, Laws of Florida, and later
became Chapter 258, Part I, F.S. This Act codified the already existing aquatic preserves and established
standards and criteria for activities within those preserves. Additional aquatic preserves were individually
adopted at subsequent times up through 1989.

Originally adopted by the Trustees in 1981, the Conceptual State Lands Management Plan also
provides essential guidance concerning the management of sovereignty lands and aquatic preserves
and their important resources, including unique natural features, seagrasses, endangered species,
and archaeological and historical resources. CAMA’s management plans must be consistent with the
Conceptual State Lands Management Plan.

Through delegation of authority from the Trustees, the DEP and CAMA have proprietary authority to
manage the sovereignty lands, the water column, spoil islands (which are merely deposits on sovereignty
lands), and some of the natural islands and select coastal uplands to which the Trustees holds title.

NERR sites include state-owned uplands in addition to sovereignty lands. Florida’s first acquisition
program was born in 1963 as the Land Acquisition Trust Fund (LATF), which funded the Outdoor
Recreation and Conservation Program to purchase park and other recreational areas. The
Environmentally Endangered Lands (EEL) program was created in 1972.

In 1979, the current Division of State Lands (DSL) was created within the Florida Department of Natural
Resources, a predecessor agency to the DEP. The same year the legislature substantially amended
Chapter 253, F.S., pertaining to the use and management of state lands and created the Conservation
and Recreation Lands (CARL) program to replace EEL. CARL and its successors were eventually
codified in Chapter 259, F.S. 1981 saw the establishment of the Save Our Coast (SOC) program, which
augmented the LATF to focus on coastline purchases. CARL eventually subsumed the responsibilities
of both SOC and LATF.



Preservation 2000 Program commenced in 1990 to fund CARL and other acquisition initiatives.
Preservation 2000 was intended as a ten-year program and was succeeded by Florida Forever Program
at the end of its course. Florida Forever has replaced CARL and continues to provide for the evaluation of
land for acquisition and inclusion within the boundaries of Florida’s three NERRs.

Enforcement of state statutes and rules relating to criminal violations and non-criminal infractions rests
with the Florida Fish and Wildlife Conservation Commission (FWC) Marine Patrol, DEP law enforcement,
and local law enforcement agencies. Enforcement of administrative remedies rests with CAMA, the DEP
Districts, and Water Management Districts (WMD).

3.3 / State Statutory Authority

The fundamental laws providing management authority for the aquatic preserves are contained in
Chapters 258 and 253, F.S. These statutes establish the proprietary role of the Governor and Cabinet,
sitting as the Board of Trustees of the Internal Improvement Trust Fund (the Trustees), as Trustees over

all sovereignty lands. In addition, these statutes empower the Trustees to adopt and enforce rules and
regulations for managing all sovereignty lands, including aquatic preserves. The Florida Aquatic preserve
Act was enacted by the Florida Legislature in 1975 and is codified in Chapter 258, F.S.

The legislative intent for establishing aquatic preserves is stated in Section 258.36, F.S.: “It is the intent
of the Legislature that the state-owned submerged lands in areas which have exceptional biological,
aesthetic, and scientific value, as hereinafter described, be set aside forever as aquatic preserves

or sanctuaries for the benefit of future generations.” This statement, along with the other applicable
laws, provides a foundation for the management of aquatic preserves. Management will emphasize
the preservation of natural conditions and will include only sovereignty or state-owned lands that are
specifically authorized for inclusion as part of an aquatic preserve.

Management responsibilities for aquatic preserves may be fulfilled directly by the Trustees or by staff of the
DEP through delegation of authority. Other governmental bodies may also participate in the management
of aquatic preserves under appropriate instruments of authority issued by the Trustees. CAMA staff serves
as the primary managers who implement provisions of the management plans and rules applicable to the
aquatic preserves. CAMA does not “regulate” the lands per se; rather, that is done primarily by the DEP
Districts (in addition to the Water Management Districts (WMD) and the Division of Aquaculture in the Florida
Department of Agriculture and Consumer Services (FDACS)), which grant regulatory permits and--through
delegated authority from the Trustees--proprietary authorizations for certain public and private uses within
the aquatic preserves. Staff evaluates proposed uses or activities in the aquatic preserve and assesses the
possible impacts on the natural resources. Project reviews are primarily evaluated in accordance with the
criteria in the Act, Chapter 18-20, FA.C., and this management plan.

Staff comments and those of the public are submitted to the appropriate permitting staff for consideration
in their issuance of any delegated authorizations in aquatic preserves or in developing recommendations
to be presented to the Trustees. This mechanism provides a basis for the Trustees to evaluate public
interest and the merits of any project while also considering potential environmental impacts to the
aquatic preserves. Any activity located on sovereignty lands will require a letter of consent, a lease, an
easement, or other approval from the Trustees.

The same authorities in Chapters 258 and 253, F.S., discussed above, provide management directives
relevant to the NERRs. Of critical importance, Section 253.86 grants CAMA the explicit authority to
promulgate rules for the management of uplands assigned to its management. Additionally, NERR
management must take into account Chapter 259, F.S., which authorizes and governs acquisition and
use of lands to conserve and protect important habitats, wildlife, water resources, and archaeological
sites in accordance with the Land Conservation Act of 1972. Land managing agencies must prepare
management plans in compliance with guidelines established in Chapter 259, F.S. Once again,

the Trustees fulfill the proprietary management overview role for the NERRs, with management
responsibilities assigned to staff acting as “agents” of the Trustees, pursuant to delegations of authority,
management agreements, and other legal mechanisms. Typically, a lease agreement with the Trustees
delegates management authority for the uplands assigned to the DEP and CAMA. Leases for Trustees
lands within this NERR are included in Appendix B 7.

Many provisions of the Florida Statutes that empower non-CAMA programs within DEP or other agencies
may be important to the management of CAMA sites. For example, Chapter 403, F.S., authorizes DEP

to create rules concerning the designation of “Outstanding Florida Waters,” a designation program

that provides aquatic preserves with additional regulatory protection. Chapter 370, F.S, regulates
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saltwater fisheries and provides enforcement authority and powers for law enforcement officers within
the Florida Fish and Wildlife Conservation Commission (FWC). Chapter 597 F.S. regulates the use of
submerged lands for aquaculture. Likewise, Chapter 372, F.S., provides similar powers relating to wildlife
management. Because the NERR boundaries encompass areas directly managed by other state and
federal agencies, interested parties should refer to the management plans produced by the relevant
agencies for those parcels for a discussion of their legal authorities. The sheer number of statutes that
affect NERR management prevents an exhaustive list of all such laws from being provided here.

3.4 | State Administrative Rules

Chapters 18-18, 18-20 and 18-21, FA.C., are the three administrative rules directly applicable to the uses
allowed in aquatic preserves specifically and sovereignty lands generally. These rules are intended to be
cumulative, meaning that Chapter 18-21, F.A.C., should be read together with Chapter 18-18, FA.C., or
Chapter 18-20, F.A.C., to determine what activities are permissible within an aquatic preserve. If Chapter
18-18, FA.C., or Chapter 18-20, FA.C., are silent on an issue, Chapter 18-21, FA.C., will control; if a
conflict is perceived between the rules, the stricter standards of Chapter 18-18, FA.C., or Chapter 18-20,
F.A.C., supersede those of Chapter 18-21, FA.C. Because Chapter 18-21, FA.C. concerns all sovereignty
lands, it is logical to discuss its provisions first.

Originally codified in 1982, Chapter 18-21, FA.C., is meant “to aid in fulfilling the trust and fiduciary
responsibilities of the Board of Trustees of the Internal Improvement Trust Fund for the administration,
management and disposition of sovereignty lands. The intent of this legislation is 1) to ensure maximum
benefit and use of sovereignty lands for all the citizens of Florida; 2) to manage, protect, and enhance
sovereignty lands so that the public may continue to enjoy traditional uses including, but not limited to,
navigation, fishing, and swimming; to manage and provide maximum protection for all sovereignty lands,
especially those important to public drinking water supply, shellfish harvesting, public recreation, and fish
and wildlife propagation and management; 3) to ensure that all public and private activities on sovereignty
lands which generate revenues or exclude traditional public uses provide just compensation for such
privileges; and 4) to aid in the implementation of the State Lands Management Plan.”

To that end, Chapter 18-21, FA.C., contains provisions on general management policies, forms of
authorization for activities on sovereignty lands, and fees applicable for those activities. “Activity,” in the
context of the rule, includes “construction of docks, piers, boat ramps, board walks, mooring pilings,
dredging of channels, filling, removal of logs, sand, silt, clay, gravel or shell, and the removal or planting
of vegetation.” (Rule 18-21.003, F.A.C.) To be authorized on sovereignty lands, activities must be not
contrary to the public interest. (Rule 18-21.004, FA.C.)

Chapter 18-21, FA.C., also sets policies on aquaculture, geophysical testing, and special events related
to boat shows and boat displays. Of particular importance to CAMA site management, it additionally
addresses spoil islands, preventing their development in most cases.

Chapters 18-18 and 18-20, F.A.C., apply standards and criteria for activities in the aquatic preserves
that are stricter than those of Chapter 18-21, FA.C. Chapter 18-18, FA.C., is specific to the Biscayne
Bay Aquatic preserve and is more extensively described in that site’s management plan. Chapter
18-20, F.A.C., is applicable to all other aquatic preserves. It further restricts the type of activities for
which authorizations may be granted for use of sovereignty lands and requires that structures that are
authorized be limited to those necessary to conduct water dependent activities. Moreover, for certain
activities to be authorized, “it must be demonstrated that no other reasonable alternative exists which
would allow the proposed activity to be constructed or undertaken outside the preserve.” (Paragraph
18-20.004(1)(g), FA.C.)

Chapter 18-20, F.A.C., expands on the definition of “public interest” by outlining a balancing test that is

to be used to determine whether benefits exceed costs in the evaluation of requests for sale, lease, or
transfer of interest of sovereignty lands within an aquatic preserve. The rule also provides for the analysis
of the cumulative impacts of a request in the context of prior, existing, and pending uses within the aquatic
preserve, including both direct and indirect effects.

Chapter 18-20, FA.C., directs management plans and resource inventories to be developed for every
aquatic preserve. Further, the rule provides provisions specific to certain Aquatic preserves and indicates
the means by which the Trustees can establish new or expand existing Aquatic preserves.

NERRs, because they manage uplands in addition to their oversight of sovereignty lands within Aquatic
preserves, must follow the provisions of Chapter 18-2, FA.C., Chapter 18-23, FA.C., and Chapter 18-24,
F.A.C. Chapter 18-2, FA.C., establishes policies concerning use of uplands owned by the Trustees and



managed by state entities. Originally codified in 1996, this rule expands upon the guidelines set forth in
the Conceptual State Lands Management Plan. It requires that uses of the uplands be not contrary to the
public interest and mandates that direct and indirect impacts and cumulative effects be considered as
part of the public interest determination.

Chapter 18-23, FA.C., supplements Chapter 18-2, FA.C., by establishing guidelines and criteria
specifically for uplands managed by CAMA. It limits certain activities on these uplands, such as hunting
and admission of pets, “to conserve, preserve and restore the natural and cultural resources and ensure
the safety and enjoyment of visitors.” (Subsection 18-23.007(2), FA.C.) The rule provides a schedule of
fines for violations of these policies, which are considered non-criminal infractions.

Chapter 18-24, FA.C., delineates procedures specific to the use of monies from the Florida Forever
Trust Fund for the acquisition and restoration of uplands. It also prescribes the procedures that are to be
followed by the Acquisition and Restoration Council in advising the Trustees in administering the Florida
Forever Program.

As with statutes, Aquatic preserve management relies on the application of many other DEP and outside
agency rules. Perhaps most notably, Chapter 62-302, F.A.C., concerns the classification of surface
waters, including criteria for “Outstanding Florida Waters” (OFW), a designation that provides for the
State’s highest level of protection for water quality. An Outstanding Florida Water, (OFW), is a water body
designated worthy (under authority of Section 403.061 (27), F.S.) of special protection because of its
natural attributes and is intended to protect existing good water quality. All Aquatic preserves contain
OFW designations. No activity may be permitted within an OFW that degrades ambient water quality
unless the activity is determined to be in the public interest.
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Natural lighting is essential for conserving natural biodiversity and also benefits photographers and
other artists.

Chapter Four

The Guana Tolomato Matanzas
National Estuarine Research Reserve (GTM Research Reserve)

4.1 [ Acquisition and Designation History of the GTM Research Reserve

In 1957, the state of Florida, through the Florida Game and Fresh Water Fish Commission, leased
approximately 12,000 acres, the bulk of the Guana River peninsula, from several investment companies.
In 1982 the property was purchased by Gate Petroleum from Stockton, Whatley, Davin & Co., which was
then owned by Phillips Petroleum Company.

Two years later, in 1984, the state of Florida purchased through its Conservation and Recreation Lands and
Save Our Coast programs approximately 12,000 acres of the Guana River peninsula for $48 million dollars.
The Guana River system was designated an aquatic preserve in 1985 for the primary purpose of preserving
the biological resources in the area and maintaining these resources in thier essentially natural condition.

Under the state’s ownership, on January 8, 1988, BTIITF conveyed management authority of Guana River
State Park (approximately 2,488.98) acres to the Department of Environmental Protection (DEP), Division of
Recreation and Parks (DRP) under Lease No. 3462.

The site selection process for Florida’s east coast Research Reserve began in September of 1991, with the
identification of candidate estuaries in the Florida East Coast Carolinian and West Indian biogeographic
regions identified by the National Estuarine Research Reserve (NERR) System. The Guana Tolomato Matanzas
ecosystem was selected as the preferred alternative by a committee of scientists, environmental educators,
and coastal managers on the basis of its overall potential for scientific research and environmental education
opportunities and because of its relative pristine condition. The GTM Research Reserve’s ultimate purpose is
to serve as a platform for research that guides environmental education and stewardship programs focused on
the conservation of northeast Florida’s unique natural and cultural resources.

After obtaining support from the citizens and legislators of St. Johns and Flagler counties, the Governor
and Cabinet of the State of Florida nominated the estuarine ecosystem composed of the Guana,
Tolomato, and Matanzas Rivers for designation as a NERR. The GTM Research Reserve was officially
designated on August 19, 1999. Presently this designation includes 12 distinct management units; two
of these are directly managed by the Office of Coastal and Aquatic Managed Areas (CAMA) (Pellicer
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Creek Aquatic Preserve (PCAP) and portions of the Guana River Marsh Aquatic Preserve (GRMAP).
On December 15, 2003 the BTIITF assigned, transferred and conveyed 100% of the title and interest of
Lease No. 3462 (formally DEP/DRP’s Guana River State Park) to DEP/CAMA for the remainder of the
terms of the lease. This lease will expire on January 8, 2038.

In addition, the GTM Research Reserve is also responsible for managing State sovereign submerged
lands within the Matanzas River and its tributaries inside the GTM Research Reserve designated boundary
(Florida Department of Environmental Protection, 1998). This plan is the first update to the GTM Research
Reserve management plan (BTIITF Approved November 10, 1998).

4.2 | Resource Description
4.2.1 | GTM Research Reserve Mission

The GTM Research Reserve’s mission is to achieve the conservation of natural biodiversity and cultural
resources by using the results of research and monitoring to guide science-based stewardship and
education strategies.

4.2.2 | International/National/State/Regional Significance

The diversity of communities present in the GTM Research Reserve provides habitat for a wide variety
of fish and wildlife. A species list recently compiled for the GRMAP indicates the presence of at least 44
mammal, 358 bird, 41 reptile, 21 amphibian, 303 fish, and 580 plant species. Many more species are
expected to occur in the GTM Research Reserve.

The GTM Research Reserve contains habitats essential to many protected species (eight plants and
forty-eight animals) including the Anastasia Island beach mouse (Peromyscus polionotus phasma),
gopher tortoise (Gopherus polyphemus), least tern (Sterna antillarum), marine turtles: loggerhead

(Caretta caretta), leatherback (Dermochelys coriacia) and green turtle (Chelonia mydas), and North
Atlantic right whale (Eubalaena glacialis). In addition, the striped newt (Notopthalmus perstriatus), one

of Florida’s rarest vertebrate species, occurs within the GTM Research Reserve. Some of the many rare
listed birds of the GTM Research Reserve include: great egret (Ardea alba), white ibis (Eudocimus albus),
black-crowned night heron (Nycticorax nyticorax), least tern (Sterna antillarum), bald eagle (Haliaeetus
leucocephalus), tricolored heron (Egretta tricolor), wood stork (Mycteria americana) and roseate spoonbill
(Ajaia ajaja). The rare Atlantic geoduck (Panopea bitruncata) has also been recorded in the GTM Research
Reserve. The GTM Research Reserve continues to expand its role to facilitate and conduct research

and monitoring, stewardship and education strategies designed to enhance our ability to monitor the
condition of these species and to conserve their habitats.

Many species of commercial value are known to use the GTM Research Reserve’s estuary for all or part
of their life cycle. These species include oysters (Crassostrea virginica), quahog clams (Mercenaria spp.),
blue crabs (Callinectes sapidus), stone crabs (Menippe mercenaria), white shrimp (Penaeus setiferus),
brown shrimp (Penaeus aztecus), striped and white mullet (Mugil cephalus and M. curema), gag grouper
(Myctoperca microlepis), black sea bass (Centropristis striata), gray snapper (Lutjanus griseus), lane
snapper (L. synagris), flounder (Paralichthys lethostigma and P dentatus), bluefish (Pomatomus saltatrix),
menhaden (Brevoortia tyrannus) and thread herring (Opisthonema oglinum). Management strategies

to conserve and restore natural habitats supporting sustainable populations of these species are an
important management priority for the GTM Research Reserve.

Recreationally valuable species provide a valuable economic incentive for long-term conservation of
the GTM Research Reserve’s natural resources. Species important to the local sports fishery that are
found in the GTM Research Reserve include tarpon (Tarpon atlanticus), spotted sea trout (Cynoscion
nebulosus), weakfish (C. regalis), snook (Centropomus undecimalis), red drum (Sciaenops ocellata),
black drum (Pogonias cromis), spot (Leiostomous xanthurus), croaker (Micropogon undulatus),
sheepshead (Archosargus probatocephalus), crevalle jack (Carynx hippos), gag grouper (Myctoperca
microlepis), black sea bass (Centropristis striata), gray snapper (Lutjanus griseus), lane snapper (L.
synagris), Florida pompano (Trachinotus carolinus), flounder (Paralichthys sp.), striped mullet (Mugil
cephalus), and sailor’s choice (Haemulon parri). Habitat and species management based on the best
available scientific information is required to sustain this valuable resource.

In addition to these natural resources the GTM Research Reserve contains a unique array of cultural
resources. This ecosystem has been used by humans for over 5,000 years (Baker, 1988; Newman, 1995).
Artifacts found in the GTM Research Reserve area range from an arrowhead from the late Archaic (2500-
1000 BC) to pottery from the 19th century.



4.2.3 | Location/Boundaries

The GTM Research Reserve is located south of the City of Jacksonville (Duval County) in St.
Johns County and Flagler County on the northeast coast of Florida. The GTM Research Reserve

is geographically separated into a northern and southern component, separated by the City of St.
Augustine (Figure 1, Page 2). The northern component (referred to locally as Guana) is associated

with the Tolomato and Guana River estuaries
and the southern component is associated with
the Matanzas River. The northern component
consists of GRMAP, Guana River Wildlife
Management Area (GRWMA), Stokes Landing
Conservation Area and Deep Creek State Forest.
The GTM Environmental Education Center

(EEC) is located in the northern component

of the GTM Research Reserve ten miles north

of St. Augustine on State Road A1A in Ponte
Vedra Beach, and serves as the administrative,
education, research, and stewardship facilities
for the northern component of the GTM Research
Reserve. The southern component of the GTM
Research Reserve consists of PCAP, Faver-Dykes
State Park, Washington Oaks Gardens State
Park, Moses Creek Conservation Area, Pellicer
Creek Conservation Area, Fort Matanzas National
Monument, Princess Place Preserve, The

River to Sea Preserve at Marineland, and other
State sovereign submerged lands within the
Matanzas River and its tributaries inside the GTM
Research Reserve designated boundary that
were classified as Class Il or Outstanding Florida
Waters as of 1998 (Chapter 17-302.600(3) (b)55
and 17-302.600(3)(b)18 F.A.C.; Florida
Department of Environmental Protection, 1998).
This area includes tidally submerged State
sovereign adjacent to and within the Intracoastal
Waterway and its tributaries, excluding the
Treasure Beach Canal System - from Intracoastal
Waterway marker number 29, south to an east-
west line through marker number 109). The
Board of Trustees of the Internal Improvement
Trust Fund (the Trustees) has designated CAMA
to manage the GRMAP (excluding the Guana
River Wildlife Management Area) and the PCAP.
Copies of the management lease agreement can
be seen by contacting the Research Reserve, the
Office of Coastal and Aquatic Managed Areas, or
DEP’s Division of State Lands.

4.2.4 | Adjacent Public Lands
and Conservation Areas

Northern Component

Adjacent to and within the watershed of GRMAP
are significant public lands managed by various
state and local agencies (Figure 6). Adjacent
public lands include GRWMA, Deep Creek State
Forest, Stokes Landing Conservation Area,
Nocatee Preserve, Davis Park, and a portion

of the Twelve Mile Swamp Tract including the
Twelve Mile Swamp Wildlife Management Area
and Conservation Area.

CAMA Managed Lands (Northern)
* GTM Research Reserve Offices

GTM Research Reserve Boundary
Guana River Marsh Aquatic Preserve
Adjacent Conservation Lands (Northern)
Anastasia & Ft. Mose State Parks
P 12-Mile Swamp/WMA
Deep Creek State Forest
I Guana River Wildlife Management Area
I Stokes Landing Conservation Area
I Nocatee Preserve (Private)

o 1 2
T Viles

May 2008

Figure 6 | Adjacent public lands and resources of
the GTM Research Reserve’s northern component.
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Nocatee Preserve is a 2,400 acre parcel of salt marsh, floodplain forest, and silviculture donated to St
Johns County by the PARC Corporation, developers of the town of Nocatee. The purpose of this parcel
is to provide conservation of wildlife and passive recreation. The preserve is adjacent to the northwestern
boundary of the GRMAP providing three miles of natural shoreline and serving as a buffer to the

developments of Nocatee.
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Pellicer Creek Aquatic Preserve

7:\.( GTM Research Reserve Office (Marineland)
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B River To Sea Preserve

Faver-Dykes State Park

Ft. Matanzas National Monument
Matanzas State Forest

Moses Creek Conservation Area

Pellicer Creek Conservation Area
Princess Place Preserve
Washington Oaks Gardens State Park
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Figure 7 | Adjacent public lands and resources of
the GTM Research Reserve’s southern component.

Davis Park is a 138 acre county park located
west of the GRMAP along County Road (CR)
210, (Palm Valley) road. This park is developed
for recreational activities including baseball
fields, soccer fields, softball fields, and football
fields. The natural portions of the park include
freshwater wetlands and pine silviculture.

Twelve Mile Swamp tract is comprised of

the 21,898 acre Twelve Mile Swamp Wildlife
Management Area and the 378 acre Twelve Mile
Swamp Conservation Area. This entire tract is
currently under a long-term timber reservation.
Approximately 700 acres of this tract lie within
the watershed of the GRMAP.

Stokes Landing Conservation Area is 274.04-
acres. The conservation area is located in St.
Johns County, approximately 3 miles north of
downtown St. Augustine. This area is open to the
public for recreational activities such as hiking,
bicycling, wildlife viewing, and fishing.

Southern Component

The immediate watershed of PCAP is composed
almost entirely of conservation lands including
Matanzas State Forest, Faver Dykes State Park,
Pellicer Creek Conservation Area, and the
Princess Place Preserve.

This PCAP is bounded almost entirely by
conservation lands (Figure 7). On the north
bank from Faver Dykes State Park to I-95, and
between 1-95 and US-1 upland property is
owned by local residents. At this point in time,
limited upland development and low usage of
Pellicer Creek have minimized existing human-
associated disturbance.

Fort Matanzas National Monument is located about
15 miles south of the historic district of St.
Augustine, Florida on SR A1A. Fort Matanzas
guarded the southern inlet leading to the first
permanent European settlement in continental
United States. As such, Fort Matanzas represents
one of the oldest and most well preserved historical
structures within GTM Research Reserve. The
original national monument site consisted of only
the fort on Rattlesnake Island. Through the years,
however, the National Park Service has been able
to acquire additional land both on Rattlesnake and
on Anastasia Island to set aside a slice of an intact
barrier island ecosystem. The river and ocean
beaches as well as the .6 mile nature trail offer
visitors the opportunity to view a variety of plants
and wildlife native to this ecosystem.



Washington Oaks Gardens State Park is located in Flagler County about 20 miles south of the City

of St. Augustine. The park is bordered by the Atlantic Ocean on the east and the Atlantic Intracoastal
Waterway (AIWW) on the west and consists of 423.31 acres. In the management of Washington Oaks
Gardens State Park emphasis is placed on the natural and cultural resources and the maintenance and
enhancement of the gardens. Recreational uses are passive. Development in the park has been limited
to the gardens, picnicking, nature trails and necessary support facilities. Park programs emphasize
interpretation of the park’s natural and cultural attributes.

Faver-Dykes State Park is located in St. Johns County and is bordered east, north and south with
conservation lands. Although some of this property was logged prior to state purchase and is being
restored, the overall significance of this property remains. At Faver-Dykes State Park, public outdoor
recreation and conservation is the designated use of the property. Faver-Dykes State Park contains
6,045.89 acres.

Moses Creek Conservation Area is located
in St. Johns County south of St. Augustine
and is within the Northern Coastal Basin.
The property lies in the area of confluence
of Moses Creek and the Matanzas River.
The property is bounded to the north

by a housing development, to the west

by schools, and to the south by small
neighborhoods and SR 206. The eastern
boundary of the property is the Matanzas
River. Moses Creek Conservation Area
comprises approximately 2,173 acres.

GTM Research
—— Reserve Boundary

Watershed Boundary

Future Land Use Classification
I Agricultural
I Timberlands
I Conservation
Recreation

Pellicer Creek Conservation Area is
located in northeastern Flagler County,
lies along the southern shoreline of

Residential
Mixed Commercial/Residential

Pellicer Creek and contains approximately Commercial
2,997 acres. The site has about 6.3 miles Municipal

of frontage along Pellicer Creek and is I Public/Institutional
located approximately 1.5 miles west of B Industrial

the Matanzas River, which is part of the B Airport
Intracoastal Waterway. ) Misc

The Princess Place Preserve, managed
by Flagler County, is located on a knoll
overlooking the confluence of Pellicer
Creek and the Intracoastal Waterway,

the estate was once home to a Russian
Princess. It was built as a hunting lodge

in 1886 by Henry Cutting and is the oldest
standing structure in the county. Princess
Place has a rich history and contains 1500
pristine acres.

Data Sources: St. Johns County,
Flagler County, & City of Palm Coast
Planning Departments.

Classification methodology differs
between planning departments.

The River to Sea Preserve, also managed
by Flagler County, is located on both
sides of SR A1A in Marineland. It is jointly
owned by Flagler County and the Town
of Marineland. Beginning at the beach of
the Atlantic Ocean and reaching west to
the Matanzas River (Atlantic Intracoastal
Waterway), the River to Sea Preserve
protects a rapidly disappearing maritime
scrub environment. The 90 acre preserve
offers walking trails nature vistas,

ecological education opportunities as well
as public access to the beach.

Figure 8 | Projected future land use adjacent to the
GTM Research Reserve.
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4.2.5 | Surrounding Demographic Data and Future Projections

The populations of St. Johns County and the adjacent Flagler, Putnam, and Volusia counties have grown
25 percent since 1990, and are projected to grow an additional 20 percent by 2010 (BEBR, University of
Florida, 2002; Figure 8). As of 2000, 17 percent of residents in these counties were in the 0-14 age group,
36.4 percent in the 15-44 age group, 25.6 percent in the 45-64 age group, and 21 percent were aged 65

St. Augustine Inlet

GTM Research Elevation infeet [l 22 -24
Reserve Offices 5-7 Bl 24-26
GTM Research 7-1 Il 26-29
Reserve 11-14 Il 29-31
GTM Research w1416 Bl 31-33
Reserve Watershed I 18 - ;513 gi - g‘g‘r
Highways . 21-22 3970
Sea Level [ No Data

Data Source: St Johns County June 2007

Figure 9 | Topography of the watershed of the
GTM Research Reserve.

and over, which is a higher state average for the 45
and older groupings (BEBR, University of Florida,
2002). Nearly 1,339,800 people reside within

50 miles of the GTM Research Reserve, which
includes the cities of Jacksonville, St. Augustine,
Palatka, Daytona and New Smyrna (U.S. Bureau of
the Census, 2000).

Increasing development will most likely affect the
timing, quantity and quality of freshwater entering
the PCAP. More than 1 million people live within

a 60 mile radius of Pellicer Creek. The northeast
Florida region (Baker, Clay, Duval, Flagler, Nassau,
Putnam and St. Johns counties) is one of the fastest
growing regions in the state. It has experienced a 22
percent increase in population between 1990 and
2000. By 2015, the region is expected to grow by

an additional 20 percent. In addition, over 3 million
tourists visited the region in 2006.

According to the US Census Bureau, Flagler
County’s population increased 53 percent over a
five-year period from 2001-2006. The population

of St. Johns County grew by 47 percent between
1990 and 2000. Residential development

and the infrastructure necessary to support

these developments will impact the amount of
impervious surface in the watershed and adversely
affect the levels of nonpoint source pollutants
entering the aquatic preserve.

To meet the challenges associated with
increased development and population the GTM
Research Reserve must work cooperatively

with local, state and national partners to ensure
the best available science-based information

is used to make decisions affecting coastal
resources. The goal of the research with respect
to watershed issues is to reduce the impact of
watershed landuse on coastal resources by
identifying priority pollutants and encouraging
best management practices in partnership

with state, federal and local agencies, colleges
and universities, private industry and citizens.
Specific research, stewardship and education
strategies will be presented in the issue
characterization section of this plan.

4.2.6 | Topography and Geomorphology

The GTM Research Reserve’s coastal estuaries
are bounded to the west by the Pamlico Terrace,
which has an elevation of 5 to 25 feet above sea
level. The topography present today was formed
over the last 10,000 years and is composed

of remnant beach and dune ridges, swamps,
marshes, tidal flats, creeks, rivers, and estuarine



lagoon bottoms (Figure 9). The elevation within the GTM Research Reserve ranges from sea level to
40 feet on the dunes within its northern component and in the central regions of the Pellicer Creek

Conservation Area.

The GTM Research Reserve is located in the lower part of the Atlantic Coastal Plain. The coastal region
occupies a physiographic division known as the Coastal Lowlands. This region of the Florida Plateau is

described by Cooke (1945) as a belt of land along
the coast, extending 30 to 60 miles inland, that

is flat, poorly drained, and characterized by the
ancient marine terraces and dune ridges.

There are seven or possibly eight marine terraces,
each formed at different sea levels during the
Pleistocene epoch (White, 1970). These terraces
were formed prehistorically by waves, currents,
and the rise and fall of sea levels. When the sea
level remained stationary for long periods, the
waves and currents would erode the sea floor to
form a fairly level surface. Each time the sea level
dropped, a part of the sea floor was exposed

as a level plain or terrace. The terraces tend to
be parallel to the present Atlantic shoreline and
become progressively higher from east to west
(Kojima and Hunt, 1980; Figure 10). Over time
the level plains of the terraces were modified or
destroyed by stream erosion.

As with all of coastal Florida, changes in sea level
and climate can have significant impacts on salt
water intrusion, storm surge, coastal erosion and
habitat loss. The GTM Research Reserve is well
suited to serve as a clearinghouse of information
concerning global and meteorological processes
affecting coastal habitats of northeast Florida
through partnerships with state, federal and local
agencies, academic institutions, private industry
and citizens.

4.2.7 | Geology

The GTM Research Reserve overlies typical
Floridian coastal geologic strata. The ground
is covered with Holocene epoch sediments (<
10,000 years old) including sand, clay and shell
fragments. Older limestone from the Anastasia
formation is exposed on the southern beach in
the GRMAP (east of Sombrero Creek). These
rocks date from the Pleistocene epoch, which
occurred from 1.8 million years ago (MYA) to
10,000 years ago (Florida Geological Survey
(FGS) Lithologic Database).

Beneath these surface sediments lies the
Hawthorn group (Miocene epoch, 24-5.3 MYA).
The Hawthorn group is made up of clays and
dolomite, and acts as a semi-confining layer
atop the Floridan aquifer. The Hawthorn group is
thickest under the GRMAP, ranging in depth from
130 to 300 feet. It is thinner to the south, where

it ranges in depth from 99 to 137 feet under the
southern portion of the GTM Research Reserve
(Florida Geological Survey Lithologic Database).
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Figure 10 | Geomorphology of the watershed of the
GTM Research Reserve.
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Minerals
No deposits of commercially valuable minerals have been found within the GTM Research Reserve.

Soils

There are a total of 42 soil types occurring in the boundaries of the GTM Research Reserve (Figures 11,
12). The varying depth of the water table within the soils at the GTM Research Reserve limits the land
use abilities. While the region is relatively flat, the soils types are influenced by surface water flow, waves,
currents and tidal forces. Relief is not pronounced, yet a few feet can mean the difference between dry,
habitable, cultivable land and freshwater swamp or coastal marsh.

The soils of the uplands within the GTM Research Reserve are primarily derived from sandy marine
sediments. There are five general soil map units outlined by the Soil Conservation Service (SCS). The
sand ridges, coastal dunes and flatwoods areas of the Guana peninsula consist of the Astatula-Tavares
soils. These soils are nearly level to sloping, excessively drained and moderately well-drained soils that
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(right) of the GTM Research Reserve.



are sandy throughout. They are located throughout the hammock-sand ridge and flatwoods areas west of
Lake Ponte Vedra and extend to the estuarine marshes.

The Holopaw-Riviera-Pompano soils are represented on a small area along the north GRWMA boundary
west of Lake Ponte Vedra. They are nearly level and poorly drained; some types are sandy to a depth of
20 to 40 inches or more and loamy below, while others are sandy throughout. They provide fair conditions
for growth of grasses, legumes, herbaceous plants, hardwoods and pines.

The coastal dunes along State Road (SR) A1A are made up of the Fripp-Satellite-Paola map unit. This unit
consists of soils on narrow, rolling sandy ridges interspersed with narrow swales. These soils are excessively
drained sandy soils in the primary and secondary dunes and somewhat poorly drained in the swales

The Riviera-Holopaw-Winder association is found on a small portion of the GRWMA area in the northwest
section bordering the AIWW. These soils are nearly level and poorly drained; some are sandy to a depth
of 20 to 40 inches or more and loamy below, while others are sandy to a depth of fewer than 20 inches
and loamy below. They are considered “fair” producers of open land, woodland and wetland wildlife
habitat and migratory bird species utilize these areas extensively.

The Pellicer-Tisonia soils are derived from the deposition of estuarine clay sediment and organic detritus,
and are found along the boundary of the Tolomato River and the AIWW (i.e., estuarine tidal marshes).
They are nearly level, very poorly drained soils subject to frequent tidal flooding; some are loamy, while
others are organic, underlain by clays. These soils are rated as fair producers of wetland wildlife habitat.
Resident and migratory bird species utilize these wetlands extensively

The GTM Research Reserve’s beaches consist of quartz sand, shells, shell fragments, and pebbles
derived from exposures of the Anastasia Formation (Tanner, 1960). This formation consists of a sandy
coquina held together by calcareous cement, and obtained its name from Anastasia Island opposite St.
Augustine (Cooke, 1945).

Throughout the GTM Research Reserve, soil erosion is most evident along the AIWW and the GTM
Research Reserve’s ocean shoreline. Hydrodynamic and sediment transport models are needed to
understand these processes and work toward sustainable solutions. In addition, the management of
Lake Ponte Vedra within the GRWMA must be studied to understand the potential impact on nearby soil
grain size, geochemistry, hydrology and deposition rates. The GTM Research Reserve’s education and
stewardship programs will be guided by this information.

4.2.8 | Hydrology
Surface Water

The GTM Research Reserve is located in the Upper East Coast Drainage Basin (part of the Florida East
Coast Basin) which covers 467,196 acres. The basin has been further divided into two major drainage
sub-basins: the Tolomato River (53,802 acres) and, the Matanzas River (167,599 acres) drainage basins.
The natural hydrodynamics of this system has been altered by water control structures, such as the AIWW
which runs through it, dikes, inland wells, drainage ditches and a dam placed across the headwaters of
the Guana River Estuary.

The Tolomato, Guana and Matanzas River estuaries form a system of “bar-bounded” estuaries that
extend south from Jacksonville in Duval County to below Marineland in Flagler County behind the barrier
island system. The Guana River estuary runs parallel to the Tolomato River estuary on the seaward side,
with the two lagoons joining just north of the St. Augustine Inlet. Oceanic exchange occurs through

the St. Johns River Inlet, a major navigational channel to the north, and the St. Augustine Inlet to the
South. The Matanzas River estuary extends approximately 20 miles south from the St. Augustine Inlet

to about eight miles south of the Matanzas Inlet. These tidal inlets form the oceanic exchange for the
estuarine ecosystem. The St. Augustine Inlet has been stabilized with north and south jetties and is the
major entrance to the AIWW which runs through the Matanzas estuary. Matanzas Inlet is one of the last
“natural” inlets on Florida’s east coast. It has no dredged channel and has limited armoring along its
southern shoreline. The Matanzas inlet is characterized by a transitory offshore bar and inner shoal with
high tidal currents. This inlet system is ideally suited to serve as a comparison site for other more altered
inlets to examine physical and biological processes such as sediment transport, species migration, and
larval recruitment.

Surface waters within the GRMAP were designated as “Outstanding Florida Waters (OFW) on May 14,

1986. Because of their natural attributes, these waters are assigned additional protection through the DEP.

The northern extent of the GTM Research Reserve consists of the GRMAP that encompasses the Atlantic

Ocean, estuarine (tidal) waters of the Tolomato and Guana River, interior impoundments, marshes, 29
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swamps and five artesian wells (Figure 13). Surface waters within the GRMAP are further classified as
Class lll and Class Il. Class Il waters are designated for recreation and the propagation and maintenance
of a healthy, well-balanced population of fish and wildlife. Class Il waters are designated for shellfish

propagation or harvesting.

Atlantic
Ocean

N

A

Hydrologic Features

@ Artesian Wells 0 1 2
&7 Water Control Structures e Miles
* GTM Research Reserve Offices

GTM Research Reserve Boundary (North)
Highways

Data Source: Guana River Wildlife Management Area  May 2008

Figure 13 | Hydrology of the northern component of

the GTM Research Reserve.

The southern component of the GTM Research
Reserve is comprised of Pellicer Creek, Moses
Creek, and the Matanzas River (Figure 14).

The Pellicer Creek was designated as an
“Outstanding Florida Water” (OFW), on March
1, 1979. National, state and county conservation
areas surround Pellicer Creek making it one of
the last undisturbed tidal marsh creek systems
along the east coast of Florida. Moses Creek
Conservation Area (2,173 acres) provides
water quality protection to Moses Creek, the
Matanzas River, and associated tidal marshes.
Both water bodies are designated Class II
shellfish waters by DEP and Moses Creek is
one of a few undisturbed tidal creeks within the
Northern Coastal Basin. In addition, Pellicer
Creek Conservation Area, Princess Place
Preserve, Matanzas State Forest, Fort Matanzas
National Monument, The River to Sea Preserve,
Washington Oaks Gardens State Park and Faver
Dykes State Park provide over 15,000 acres

of watershed buffer protection to the aquatic
resources of the GTM Research Reserve.

Consolidating research and monitoring information
from a variety of local, state and national
programs is needed to produce a comprehensive
watershed plan for sustainable protection of

the water quality and coastal habitats of the

GTM Research Reserve. The Research Reserve
designation facilitates the coordination of efforts
to build consensus among local, state and federal
partners to implement a science-based approach
to prioritize land acquisition, conservation, and
restoration efforts and to identify the research,
stewardship and educational programming
needed to support this planning process.

Groundwater

Two aquifers are found in the region of the GTM
Research Reserve (Hyde 1965). The shallow
aquifer, which is non-artesian, consists primarily
of Pleistocene and more recent deposits of sand
and shell, but in some areas it extends down

to Miocene or Pliocene deposits. This shallow
aquifer recharges mainly from local rainfall.

The Floridan aquifer along the east coast is
highly mineralized and is thus a less used water
source in this area. Recharge to the Floridan
aquifer in the area is minimal (Fernald and
Patton 1984). The top of the Floridian aquifer
consists of the Ocala group (Eocene epoch,
40-28 MYA). The Floridan Aquifer System is a
layer of carbonate rock (e.g., limestone) that lies
under most of the state of Florida and spreads



throughout the southeast (generally referred to as the “principle artesian aquifer” in Georgia, Alabama
and South Carolina) (Miller, 1986). Being porous, this rock holds tremendous amounts of groundwater

that has seeped from the surface over millennia.

In the GTM Research Reserve, the depth of the top of the Floridan aquifer is shallowest in the south (175 ft.,

PCAP) and gradually deepens towards the north
(350 ft., GRMAP) (Scott and Hajishafie, 1980).
The aquifer has a thickness of approximately
2,000 feet throughout the GTM Research Reserve
(Miller, 1986). There is a submarine spring off the
coast of Crescent Beach, just outside of PCAP
that originates from this aquifer (Kinnaman, 2006).
The influence of anthropogenic water diversions
from aquifers for drinking water, irrigation and lake
management on the GTM Research Reserve’s
natural resources requires further study.

Dependence on aquifers for regional drinking
water supplies is not sustainable based on
current water supply projections. Alternative
sources of water including ocean desalinization
and surface water will require careful planning to
ensure coastal resources are protected.

4.2.9 / Climate

The climate of northeast Florida is classified

as sub-tropical marine, characterized by long,
warm, humid summers and mild winters. Average
annual precipitation is about 55 inches, with
approximately 56 percent occurring from June
through mid-October as afternoon and evening
thundershowers. Relative humidity ranges from 40
to 50 percent in the afternoon to 90 or 95 percent
in the early morning. Temperatures are moderated
by close proximity to the ocean. Summer
afternoon temperatures regularly reach 90°F or
higher and nighttime temperatures drop to the
low 70s. Average winter temperatures range from
morning lows in the 30s to afternoon highs in the
70s. Prevailing winds are easterly, but northwest or
southwest winds are common. Summer westerly
winds can last for several days, particularly during
the early morning hours.

Storm events at GTM Research Reserve

include thunderstorms and hurricanes. With

the exception of the September 9, 1964 landfall
of category 2 hurricane Dora in St. Augustine,
the areas now comprising the GTM Research
Reserve have not experienced a hurricane’s

eye wall landfall (Winsberg, 2003). Storms are
often the cause of major shoreline changes,
exacerbating the impact of other factors, such
as sea level rise, inlet management, beach
renourishment and channel dredging, on natural
sediment dynamics (Michener 1997). The
influence of global warming on sea level rise and
the GTM Research Reserve’s habitat and species
composition will need to be monitored closely to
guide future long-term management strategies.
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Figure 14 | Hydrology of the southern component of
the GTM Research Reserve.
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4.2.10 / Natural Communities

The natural community classification system used in the text of this plan was developed by the Florida
Natural Areas Inventory (FNAI) and the DEP, In order to achieve consistency with NOAA/NERRS classification
standards the habitat map provided in this plan is based on the Coastal Change and Analysis Program
(C-CAP) scheme (Figure 15). C-CAP is a nationally standardized database of land cover and land change
information, developed using remotely sensed imagery, for the coastal regions of the U.S. C-CAP products
inventory coastal intertidal areas, wetlands, and adjacent uplands with the goal of monitoring these habitats
by updating the land cover maps every five years. The development of standardized, regional land cover
information enables managers to coordinate the planning of shared resources, facilitating an ecosystem
approach to environmental issues that transcends local and state regulatory boundaries. A C-CAP/FNAI
crosswalk table is provided to explain the relationship between these two classification systems (Table 1.).

Table 1 | Coastal change analysis program (C-CAP) and the Florida natural areas inventory habitat

classification crosswalk.

CCAP Classification FNAI Classification

Mixed Forest
Deciduous Forest
Evergreen Forest
Evergreen Forest
Evergreen Forest
Evergreen Forest
Evergreen Forest

Scrub/Shrub

Scrub/Shrub

Scrub/Shrub

Palustrine Forested Wetland
Palustrine Forested Wetland
Palustrine Scrub/Shrub Wetland
Palustrine Emergent Wetland
Palustrine Emergent Wetland
Palustrine Emergent Wetland
Palustrine Emergent Wetland
Estuarine Forested Wetland
Estuarine Scrub/Shrub Wetland
Estuarine Emergent Wetland
Unconsolidated Shore
Unconsolidated Shore
Unconsolidated Shore
Unconsolidated Shore
Barren Land
Barren Land
Water
Water
High Intensity Developed
Medium Intensity Developed
Low Intensity Developed
Developed Open Space
Cultivated
Pasture/Hay
Grassland

Upland Mixed Forest
Upland Hardwood Forest
Xeric Hammock
Maritime Hammock
Sandhill
Mesic Flatwoods
Scrubby Flatwood
Scrub
Coastal Strand
Coastal Berm
Floodplain Swamp
Dome Swamp
Floodplain Swamp
Basin Marsh
Coastal Interdunal Swale
Depression Marsh
Flatwoods/Prairie/Marsh Lake
Tidal Swamp
Tidal Swamp
Tidal Marsh
Marine Unconsolidated Substrate
Mollusk Reef
Estuarine Unconsolidated Substrate
Marine Consolidated Substrate
Shell Mound
Beach Dune
Open Water
Blackwater Stream
Ruderal
Ruderal
Ruderal
Ruderal
Ruderal
Ruderal
Ruderal



The community types are defined by a variety of factors, such as vegetation structure and
composition, hydrology, fire regime, topography and soil type. The community types are named
for the most characteristic biological or physical feature (FNAI and DEP, 1990). Since boundaries
between habitats tend to be more gradual than those typically defined in habitat maps all acreage

estimates are approximate.

The GTM Research Reserve contains twenty-three
distinct FNAI natural communities in addition to
ruderal areas. FNAI status and rankings for these
habitats and specific acreages can be found in
Appendix A. Specific natural communities and
management recommendations are provided

in Chapter six and Appendices A7 and A 9.
Temporally replicated species inventory and
habitat mapping to support change detection are
essential needs for managing these ecosystems.
Ultimately, habitat suitability modeling or similar
efforts should be implemented as a predictive
tool to guide management decisions affecting
natural biodiversity.

Sandhill - (synonyms: Longleaf Pine-Turkey Oak,
Longleaf Pine-Xerophytic Oak, Longleaf Pine-
Deciduous Oak, High Pine). Sandhill habitats are
characterized as a forest of widely spaced pine
trees with a sparse understory of deciduous oaks
and a fairly dense ground cover of grasses and
herbs on rolling hills of sand.

Fire is a dominant factor in the ecology of this
community. Sandhills are a fire climax community,
being dependent on frequent ground fires to
reduce hardwood competition and to perpetuate
pines and grasses. The natural fire frequency
appears to be every 2 to 5 years. Without frequent
fires, Sandhills may eventually succeed to

Xeric Hammock. Unburned Sandhills may be
dominated by turkey oak.

Scrub - (synonyms: Sand Pine Scrub, Florida
Scrub, Sand Scrub, Rosemary Scrub, Oak
Scrub). Scrub occurs in many forms, but is
often characterized as a closed to open canopy
forest of sand pines with dense clumps or

vast thickets of scrub oaks and other shrubs
dominating the understory.

Scrub is essentially a fire maintained community.
Ground vegetation is extremely sparse and

leaf fall is minimal, thus reducing the chance of
frequent ground fires. As the sand pines mature,
however, they retain most of their branches

and build up large fuel supplies in their crowns.
When a fire does occur, this fuel supply, in
combination with the resinous needles and high
stand density, ensures a hot, fast burning fire.
Such fires allow for the regeneration of the Scrub
community which might otherwise succeed to
Xeric Hammock. The minerals in the vegetation
are deposited on the bare sand as ashes, and the
heat of the fire generally facilitates the release of
pine seeds. As discerned from the life histories
of the dominant plants, scrub probably burns
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Figure 15 | Habitats of the GTM Research Reserve.
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Isolated freshwater depression marshes are a critically endangered habitat and vital for recharging
groundwater aquifers with clean freshwater.

catastrophically once every 20 to 80 years or longer. Scrub is also readily damaged by off-road vehicle
traffic or even foot traffic, which destroys the delicate ground cover and allows the loose sand to erode.
Once disturbed, ground lichens may require 50 years or more to recover.

Xeric Hammock - (synonyms: Xeric Forest, Sand Hammock, Live Oak Forest, Oak Woodland, Oak
Hammock). Xeric Hammock is characterized as either a scrubby, dense, low canopy forest with little
understory other than palmetto, or a multi-storied forest of tall trees with an open or closed canopy.

Xeric Hammock is an advanced successional stage of Scrub or Sandhill. The variation in vegetation
structure is predominantly due to the original community from which it developed. In all cases, however,
the soils consist primarily of deep, well-drained sands that were derived from old dune systems. The
sparsity of herbs and the relatively incombustible oak litter preclude most fires from invading Xeric
Hammock. When fire does occur, it is nearly always catastrophic and may revert Xeric Hammock into
another community type. Xeric Hammock only develops on sites that have been protected from fire for 30
or more years.

Beach Dune - (synonyms: Sand Dunes, Pioneer Zone, Upper Beach, Sea Oats Zone, Coastal Strand).
Beach Dune is characterized as a wind-deposited, foredune and wave-deposited upper beach that are
sparsely to densely vegetated with pioneer species, especially sea oats.

Plants of the Beach Dunes are extremely vulnerable to human impacts particularly soil compaction.

A footpath or off-road vehicle trail over the beach dunes damages the vegetation, increasing erosion

by wind and water. Once begun, gaps continually widen unless they are revegetated and stabilized.

The sand from the gap moves inland, and rapidly buries vegetation, destabilizing the beach dunes

and disturbing adjacent communities. Gaps also increase erosion caused by storms. Because of their
vulnerability, Beach Dunes require protection from trampling (i.e., boardwalks for beach access) and off-
road vehicles.

Coastal Berm - (synonyms: Shell Ridge, Coastal Levee, Coastal Forest, Buttonwood Embankment,
Mangrove Hammock). Coastal Berm applies to a variety of plant associations that develop on ridges of
storm deposited sand, shells, and debris. These associations include dense thickets of large shrubs and
small trees, hammocks, or sparse shrubby vegetation with spiny xerophytic plants. Coastal Berm habitats
are similar to Coastal Strand habitats in their physiography and resilience.



Coastal Strand - (synonyms: Shrub Zone, Maritime Thicket, Coastal Scrub). Coastal Strand is
characterized as stabilized, wind-deposited coastal dunes that are vegetated with a dense thicket of salt-
tolerant shrubs.

Coastal Strand dunes are generally quite stable but are susceptible to severe damage if the vegetation is
disturbed. Shrubs in the Coastal Strand are frequently dwarfed and pruned as a result of the salt spray-
laden winds that kill twigs on the seaward side, producing a smooth, dense upward-slanting canopy
resembling a sheared hedge. Coastal Strand is actually an ecotonal community that generally lies
between Beach Dune and Maritime hammock. It may also grade into Scrub, and it often shares many of
the same species that occur in Coastal Berm. Fire may reduce succession towards Maritime Hammock.
However, maritime landuse alone will often suffice to inhibit succession to forest.

Coastal Strand is one of the most rapidly disappearing community types in Florida. It is most extensive
along the Atlantic Coast where, being elevated and next to the coast, it is prime resort or residential
property. Coastal Strand originally occurred as a nearly continuous band along the Atlantic shorelines.
Now it occurs largely as broken and isolated small stretches. Along with other coastal communities,
Coastal Strand protects inland communities from the severe effects of storms.

Coastal Interdunal Swale - Habitats that occur where 1) dune and swale topography has developed
within the past 5000 years, 2) a lens of groundwater intersects the bottom of the swales, and 3) extensive
flooding by saltwater is infrequent. Critical to the existence of this habitat is a subsurface hydraulic
connection with the barrier island’s water table. The water levels in the interdunal wetlands are strongly
tied to local rainfall events. Consequently, the community varies from flooded to completely dry
depending on rainfall, as well as area and elevation of the surrounding dunes.

Little in the way of active management is required other than to prevent disruption by vehicles or
excessive foot traffic or disruption of natural hydrology. Fires occasionally burn through the swales but the
dominant factor in this community’s development and maintenance is hydrology.

Maritime Hammock - (synonyms: Coastal Hammock, Maritime Forest, Tropical Hammock). Maritime
Hammock is characterized as a narrow band of hardwood forest lying just inland of the Coastal Strand
community.

The generally mesic conditions and insular locations of well-developed Maritime Hammock communities
inhibit natural fires, which occur no more frequently than once every 26 to 100 years. In mature Maritime
Hammock, fire may alter the original appearance, obscuring former beach ridge vegetation patterns and
creating a diversity of plant sub-associations. Nutrient recycling is generally accomplished by biological
based processes instead of by fire.

Maritime Hammock is the terminal stage of succession in coastal areas. Maritime Hammock is prime
resort and residential property because of its relatively protected location along the coast. Although

it originally occurred in virtually continuous bands with Coastal Strand, Maritime Hammock is now
dissected into fragments by development and is rapidly disappearing. Maritime Hammock is reasonably
resilient so long as the canopy remains intact and the landform stable.

Shell Mound - (synonyms: Midden, Indian Mound, Tropical Hammock, Maritime Hammock, Coastal
Hammock). Shell Mound is unusual among the biological communities in that it is largely a result of the
activities of Native Americans, instead of natural physical factors. Shell Mound is generally characterized
as an elevated mound of mollusk shells and aboriginal refuse on which a hardwood, closed-canopy forest
develops.

Being constructed of archaeological remains, Shell Mounds are vulnerable to damage by artifact-seekers
and archaeological excavations. Sites where visitor use is not monitored should not be publicized and
public access should be discouraged. Archaeological investigations should be conducted with care to
protect important unique botanical features.

Mesic Flatwoods - (synonyms: Pine Flatwoods, Pine Savannahs, Pine Barrens). Mesic Flatwoods are
characterized as an open canopy forest of widely spaced pine trees with little or no understory but a
dense ground cover of herbs and shrubs.

Mesic Flatwoods occur on relatively flat, moderately to poorly drained terrain. The soils typically consist
of 1-3 feet of acidic sands generally overlying an organic hardpan or clayey subsoil. The hardpan
substantially reduces the percolation of water below and above its surface. During the rainy seasons,
water frequently stands on the hardpan’s surface and briefly inundates much of the flatwoods; while
during the drier seasons, ground water is unobtainable for many plants whose roots fail to penetrate the
hardpan. Thus, many plants are under the stress of water saturation during the wet seasons and under
the stress of dehydration during the dry seasons.
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Another important physical factor in Mesic Flatwoods is fire, which probably naturally occurred every 1
to 8 years. Nearly all plants and animals inhabiting this community are adapted to periodic fires; several
species depend on fire for their continued existence. Without relatively frequent fires, Mesic Flatwoods
succeed into hardwood-dominated forests whose closed canopy can essentially eliminate the ground
cover herbs and shrubs. Additionally, the dense layer of litter that accumulates on unburned sites can
eliminate the reproduction of pines which require a mineral soil substrate for proper germination. Thus,
the integrity of the Mesic Flatwoods community is dependent on periodic fires. However, fires that are
too frequent or too hot would eliminate pine recruitment and eventually transform Mesic Flatwoods into
Dry Prairie.

Scrubby Flatwood - (synonyms: Xeric Flatwoods, Dry Flatwoods). Scrubby Flatwoods are characterized
as an open canopy forest of widely scattered pine trees with a sparse shrubby understory and numerous
areas of barren white sand. The vegetation is a combination of Scrub and Mesic Flatwoods species;
Scrubby Flatwoods often occupy broad transitions or ecotones between these communities.

Scrubby Flatwoods generally occur intermingled with Mesic Flatwoods along slightly elevated relictual
sandbars and dunes. The white sandy soil is several feet deep and drains rapidly. However, the water
table is unlikely to be very deep. Scrubby Flatwoods normally do not flood even under extremely wet
conditions. The temperature and humidity of air and soil in Scrubby Flatwoods fluctuate substantially
more than in most other communities because the scattered overstory, sparse understory, and barren
sands of Scrubby Flatwoods do not buffer daily and seasonal changes very well.

Although the elevated, deeper sandy soils of scrubby flatwoods engender a drier environment than the
surrounding mesic flatwoods, the general sparsity of ground vegetation and the greater proportion of
relatively incombustible scrub-oak leaf litter reduce the frequency of naturally occurring fires. Only after

a long absence of fire and during periods of drought does the leaf litter become sufficiently combustible
and concentrated enough to support an ecological burn. Several species of plants in Scrubby Flatwoods
are typical scrub plants which endure only when long intervals between fires occur. Thus, a periodicity of
approximately 8 to 25 years between fires appears to be natural for this community.

Upland Mixed Forest - Upland Hardwood Forest and Upland Mixed Forest - (synonyms: Mesic
Hammock, Climax Hardwoods, Upland Hardwoods, Beech-Magnolia Climax, Oak-Magnolia Climax, Pine-
Oak Hickory Association, Southern Mixed Hardwoods, Clay Hills Hammocks, Piedmont Forest).

Upland Mixed Forests are characterized as well-developed, closed canopy forests of upland hardwoods
on rolling hills.

Soils of Upland Mixed Forests are generally sandy-clays or clayey sands with substantial organic and
often calcareous components. The topography and clayey soils increase surface water runoff, although
this is counterbalanced by the moisture retention properties of clays and by the often thick layer of leaf
mulch which helps conserve soil moisture and create mesic conditions. Furthermore, the canopy is
densely closed, except during winter in areas where deciduous trees predominate. Thus, air movement
and light penetration are generally low, making the humidity high and relatively constant. Because of
these conditions Upland Mixed Forests rarely burn.

Upland Mixed Forests are climax communities for their respective geographic locations. They are often
associated with and grade into Upland Pine Forest, Slope Forest or Xeric Hammock. Occasionally,
Upland Mixed Forests may also grade into Maritime Hammock or Prairie Hammock. During early stages
of succession, Upland Mixed Forest may be difficult to distinguish from Upland Pine Forests that have not
been burned for several years. Disturbed sites may require hundreds of years to reach full development
with species compositions representative of climax conditions.

Silvicultural, agricultural, industrial, and residential developments have already eliminated the vast bulk of
these communities. These activities are continuing at an accelerated pace in many areas, such that the
few remnant mature examples are in urgent need of protection and proper management.

Depression Marsh - synonyms: Isolated Wetland, Flatwoods Pond, St. John’s Wort Pond, Pineland
Depression, Ephemeral Pond, Seasonal Marsh). Depression Marsh is characterized as a shallow, usually
rounded depression in sand substrate with herbaceous vegetation often in concentric bands.

Depression Marshes occur where sand has slumped and created a conical depression subsequently
filled by direct rain fall, runoff, or seepage from surrounding uplands. The substrate is usually acid sand
with deepening peat toward the center. Some depressions may have developed or be maintained by a
subsurface hardpan. Hydrological conditions vary, with most Depression Marshes drying in most years.
Hydroperiods range widely from as few as 50 days or less to more than 200 days per year.



Research and monitoring is essential for guiding, prioritizing, and assessing GTM Research Reserve’s
management strategies.

Fire is important to maintaining this community type by restricting invasion of shrubs and trees and the
formation of peat. Fire frequency is often greatest around the periphery of the marsh and least toward

the center. Severe peat fire can lower the ground surface and create a pond at the center of the marsh.
Hydrologic conditions and species composition must be monitored and used assess ecological targets to
guide fire management.

Dome Swamp - (synonyms: Isolated Wetland Cypress Dome, Cypress Pond, Gum Pond, Bayhead,
Cypress Gall, Pine Barrens Pond). Dome Swamps are characterized as shallow, forested, usually circular
depressions that generally present a domed profile because smaller trees grow in the shallower waters at
the outer edge, while bigger trees grow in the deeper water in the interior. Pond cypress, swamp tupelo,
and slash pine are common plants.

Dome Swamps typically develop in sandy flatwoods areas where sand has slumped creating a conical
depression. Soils are composed of peat, which becomes thickest toward the center of the dome, and are
generally underlain with acidic sands and then limestone, although other subsoils may also occur. Some
domes have a clay lens that helps retain water levels.

Dome Swamps often derive much of their water through runoff from surrounding uplands, but they may
also be connected with underground channels, in which case subterranean flows would dominate the
hydrological regime. Dome Swamps generally function as reservoirs that recharge the aquifer. The normal
hydroperiod for Dome Swamps is 200 to 300 days per year with water being deepest and remaining
longest near the center of the dome.

Fire is essential for the maintenance of a cypress dome community. Without periodic fires, hardwood
invasion and peat accumulation would convert the dome to Bottomland Forest or Bog. Dome Swamps
dominated by bays are close to this transition. Fire frequency is greatest at the dryer periphery of the
dome and least in the interior where long hydroperiods and deep peat maintain high moisture levels for
most of the year. The normal fire cycle might be as short as 3 to 5 years along the outer edge and as long
as 100 to 150 years towards the center. The profile of a Dome Swamp (i.e., smaller trees at the periphery
and largest trees near the center) is largely attributable to this fire regime. The shorter hydroperiods along
the periphery permit fires to burn into the edge more often, occasionally killing the outer trees. Cypress

is very tolerant of light surface fires, but muck fires burning into the peat can kill them, lower the ground
surface, and transform the dome into a pond.
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Floodplain Swamp - (synonyms: River Swamp, Bottomland Hardwoods, Seasonally Flooded Basins or
Flats, Oak-Gum-Cypress, Cypress-Tupelo, Slough, Oxbow, Back Swamp). Floodplain Swamps occur on
flooded soils along stream channels and in low spots and oxbows within river floodplains.

Soils of Floodplain Swamps are highly variable mixtures of sand, organic, and alluvial materials, although
some sites, especially within sloughs or on smaller streams, may have considerable peat accumulation.
Floodplain Swamps are flooded for most of the year, with sites along channels inundated by aerobic
flowing water while those of sloughs and backswamps are naturally flooded with anaerobic water for
extensive periods of time. Soils and hydroperiods determine species composition and community
structure. Seasonal and often prolonged inundations restrict the growth of most shrubs and herbs,
leaving most of the ground surface open or thinly mantled with leaf litter. Floods redistribute detritus to
other portions of the floodplain or into the main river channel. This rich organic debris is essential to the
functional integrity of downriver ecosystems such as estuaries. These swamps are usually too wet to
support fire.

Alteration of the hydroperiod by impoundments, canals or river diversions and the disruption of floodplain
communities by forestry residential development or agriculture have consequences to the entire river and
bay system. Many plant and animal species, both onsite and down river, depend upon the presence and
natural fluctuations of these swamps for survival and reproduction.

Flatwoods/Prairie/Marsh Lake - (synonyms: Flatwoods Pond, Ephemeral Pond, Grass Pond, St. John’s
Wort Pond, Freshwater Lake, Pineland Depression, Swale, Prairie Pond). The distinctions between

these communities, and from Depression Marsh, are often quite subtle, because of their successional
interrelationships.

Water for this habitat is derived mostly from runoff from the immediately surrounding uplands. This habitat
functions as aquifer recharge areas by acting as reservoirs. Water generally remains throughout the year
in a Flatwoods/Prairie Lake or a Marsh Lake, although water levels may fluctuate substantially. Alterations
in natural hydrologic conditions and water quality are the primary disturbances to this habitat.

Blackwater Stream - (synonyms: Blackwater River, Blackwater Creek). Blackwater Streams are
characterized as perennial or intermittent seasonal watercourses originating deep in sandy lowlands
where extensive wetlands with organic soils function as reservoirs, collecting rainfall and discharging it
slowly to the stream. The tea-colored waters of Blackwater Streams are laden with tannins, particulates,
and dissolved organic matter and iron derived from drainage through swamps and marshes.

Blackwater Streams are the most widely distributed and numerous Riverine systems in the southeast
Coastal Plain. Very few, however, have escaped major disturbances and alteration. Clearcutting adjacent
forested lands and disruptions to natural hydrology are two of the more devastating alterations for

this community. Additionally, limited buffering of Blackwater Streams from development intensifies the
detrimental impacts of agricultural, residential and industrial polluted runoff.

Estuarine Tidal Marsh - (synonyms: Saltmarsh, Brackish Marsh, Coastal Wetlands, Coastal Marshes, Tidal
Wetlands). Marine and Estuarine Tidal Marshes are Floral Based Natural Communities generally characterized
as expanses of grasses, rushes and sedges along coastlines of low wave energy and river mouths.

Adverse impacts of urban development of Tidal Marshes include degradation of water quality, filling of
marshes, increased erosion, and other alterations such as bulkheading, dock construction and beach
renourishment. Offshore and watershed based pollution from oil spills, litter and polluted storm-water
runoff can also have detrimental impacts to Estuarine Tidal Marsh habitats.

Estuarine Unconsolidated Substrate - (synonyms: Beach, Shore, Sand Bottom, Shell Bottom, Sand Bar,
Mud Flat, Tidal Flat, Soft Bottom, Coralgal Substrate, Marl, Gravel, Pebble, Calcareous Clay). The GTM
Research Reserve’s estuarine unconsolidated substrate supports salt marshes that are rich in estuarine
invertebrates. While these areas may seem relatively barren, the densities of infaunal organisms in
subtidal zones can reach the tens of thousands per meter square, making these areas important feeding
grounds for many bottom feeding fish, such as redfish, flounder, spot, and sheepshead.

This habitat is vulnerable to compaction associated with vehicular traffic on beaches and disturbances
from dredge and fill activities and low dissolved oxygen levels, all of which can cause infaunal organisms
to be destroyed or to migrate out of the area. Generally these areas are easily recolonized either by

the same organisms or a series of organisms which eventually results in the community returning to its
original state once the disturbance has ceased. In extreme examples, significant alterations of elevation or
sediment grain size distribution can also cause long-term impacts to this habitat.

This habitat is also susceptible to the accumulation of toxic levels of heavy metals, oils, and pesticides
associated with fine-grained sediments and organic matter. Significant amounts of these compounds



Archaeological resources provide valuable insight into past cultures and enhance visitor experiences at
the GTM Research Reserve.

in the sediments will harm the infaunal organisms, thereby eliminating or contaminating a food source
for certain fishes, birds, and other organisms. Such problems occur in some of the major cities, in areas
where there is heavy industrial development, near sewage treatment plant outfalls, and along major
shipping channels where oil spills are more likely to occur. Improperly treated stormwater runoff from
residential areas is becoming a progressively more important source of pollutants as human population
densities increase along the coast.

Estuarine Mollusk Reef - (synonyms: Oyster Bar, Oyster Reef, Oyster Bed, Oyster Rock, Oyster
Grounds, Mussel Reef, Worm Shell Reef, Vermetid Reef). Marine and Estuarine Mollusk Reefs are Faunal
Based Natural Communities typically characterized as expansive concentrations of sessile mollusks
occurring in intertidal and subtidal zones.

The most common type of Mollusk Reef in the GTM Research Reserve, oyster mollusk reefs, occur

in water salinities from just above fresh water to just below full strength sea water, but develop most
frequently in estuarine water with salinities between 15 and 30 ppt. Their absence in marine water is
largely attributed to the many predators, parasites, and diseases of oysters that occur in higher salinities.
Prolonged exposure to low salinities (less than 2 ppt.) is also known to be responsible for massive
mortality of oyster reefs. Thus, significant increases or decreases in salinity levels through natural or
unnatural alterations of freshwater inflow can be detrimental to oyster Mollusk Reef communities. The
condition of this community provides a valuable performance indicator for restoring natural freshwater
inflows to altered estuarine habitats.

Mollusk Reefs occupy a unique position among estuarine invertebrates and have been an important
human food source since prehistoric times. They present a dynamic community of estuarine ecology,
forming refugia, nursery grounds, and feeding areas for a myriad of other estuarine organisms.

The major threats to mollusk reefs continue to be pollution and substrate degradation due, in large part,
to upland development. Mollusks are filter feeders, filtering up to 100 gallons of water a day. In addition to
filtering food, they also filter and accumulate toxins from polluted waters. Sources of these pollutants can
be from considerably distant areas, but are often more damaging when nearby. Substrate degradation
occurs when silts, sludge and dredge spoils cover and bury the Mollusk Reefs. Declining oyster and
other Mollusk Reef populations can be expected in coastal waters that are being dredged or are receiving
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Upland habitats, like hardwood hammock forests, serve as efficient buffers that filter pollutants from
stormwater and also provide important wildlife habitat for migrating songbirds.

chemicals mixed with rainwater flowing off the land, or from drainage of untreated residential or industrial
sewage systems.

Marine Consolidated Substrate - (synonyms: Hard Bottom, Rock Bottom, Limerock Bottom, Coquina
Bottom, Relic Reef). This community is represented by an outcrop of coquina rock called the Anastasia
Formation that is supratidal to subtidal. Zonation of the plants and animals is driven by the tides, with
the supratidal zone labeled the black zone, followed by the yellow zone, the green zone, and the red
zone. Colors are the result of the dominant alga. Well over 100 species of plants and animals have
been identified from this formation in Washington Oaks State Garden. The resilience of this habitat to
anthropogenic disturbance requires further study.

Marine Unconsolidated Substrate - (synonyms: Beach, Shore, Sand Bottom, Shell Bottom, Sand Bar,
Mud Flat, Tidal Flat, Soft Bottom, Coralgal Substrate, Marl, Gravel, Pebble, Calcareous Clay). The portion
of the beach, which lies seaward of the beach dune community, is categorized as marine unconsolidated
substrate. This community is largely devoid of plant species. Marine unconsolidated substrate is critical
habitat for shorebirds (for breeding, resting, and feeding), and nesting/hatching sea turtles.

Marine Unconsolidated Substrates are also sensitive to disturbances from coastal erosion, dredging
activities and low dissolved oxygen levels. Generally these areas are also easily recolonized once
the disturbance has ceased. Toxic levels of heavy metals, oils, and pesticides can accumulate within
Unconsolidated Marine Substrates particularly smaller grain sized substrates.

Open Water - This is a non-FNAI categorized marine habitat consisting of pelagic water areas of
marine habitat within state waters that extend three nautical miles off of the Florida east coast. The
subtidal oceanic portion of the Guana River Marsh Aquatic Preserve is an example of this habitat type.
This location has been identified as an important habitat for the endangered North Atlantic right whale
(Eubalaena glacialis).

Ruderal - Natural ground cover severely disturbed by human influence. Developed land within the GTM
Research Reserve consists of the maintenance and office facilities, parking lots, trails, roads, nature



centers, restrooms and other structures found within the boundary. To minimize the environmental impact
of these structures careful planning is needed to limit impervious surfaces, select environmentally friendly
landscaping, construction and maintenance materials and monitor the surrounding natural environment
for unintentional harm.

4.2.11 / Listed Species

Listed species are those which are listed by the FNAI, U.S. Fish and Wildlife Service (USFWS), Florida
Fish and Wildlife Conservation Commission (FWC) and the Florida Department of Agriculture and
Consumer Services (FDACS) as endangered, threatened or of special concern. Specific management
strategies will be addressed later in this plan. All management actions will be in compliance with the
recovery plans for these species. Eight plant and forty-eight animal species inhabiting the GTM Research
Reserve have been listed as endangered, threatened or of special concern (Appendix A 6).

The GTM Research Reserve contains approximately 13 miles of beachfront property including nearly
five miles of virtually undeveloped Atlantic Ocean beach dune habitat. This unique habitat has some of
the highest dunes in Florida. Beach dunes in Northeast Florida are potential habitat for the endangered
Anastasia Island beach mouse (Peromyscus polionotus phasma). Monitoring of this habitat for these
species has been a priority for the GTM Research Reserve’s resource management program. The
Anastasia Island beach mouse was reintroduced to the GTM Research Reserve’s beach dunes in 1992
as part of the recovery plan (USFWS 1993). The founder population consisted of 55 individuals. GTM
Research Reserve staff continues to monitor for the presence of this species although recent catch
results suggest the reintroduction was unsuccessful. Further assessment is needed to determine

if prescribed fire or other compatible management techniques might restore more suitable habitat
conditions for this species.

The GTM Research Reserve’s beach habitats also provide sites for the threatened nesting least

terns and for three listed species of sea turtles: the loggerhead (Caretta caretta), the leatherback
(Dermochelys coriacia) and the green turtle (Chelonia mydas). Sea turtles use the sandy beach
between the high tide line and the base of the dunes for nesting, with nesting occurring between May
and October. The GTM Research Reserve staff monitors sea turtle nesting activity. The GTM Research
Reserve’s beach habitat is an active nesting beach that is part of the statewide Index Nesting Beach
Survey compiled annually by the FWC. Most of the nests are deposited by loggerhead sea turtles,
but nests of the endangered green and leatherback sea turtles have also been documented. Nests
are marked and, after hatching, are excavated for evaluation of hatching success and hatchling
emergence. Least tern nesting areas along the GTM Research Reserve’s beaches are also posted to
alert people using the beach of this important habitat.

West Indian manatees (Trichechus manatus latirostris) are occasionally observed in the Guana River
and Pellicer Creek during their seasonal migrations along the AIWW. The gopher tortoise (Gopherus
polyphemus), a keystone species and a species listed as threatened, lives in several habitats in the GTM
Research Reserve. There are also several active bald eagle (Haliaeetus leucocephalus) nests within the
GTM Research Reserve. Gopher frogs (Rana capito), diamondback terrapins (Malaclemys terrapin) and
striped newts (Notophthalmus perstriatus) also occur within the GTM Research Reserve. In addition,

the GTM Research Reserve’s open-water oceanic habitat is identified as a critical calving habitat for the
endangered North Atlantic right whale (Eubalaena glacialis).

The FWC has proposed that the wetlands of east St. Johns County be considered a Strategic Habitat
Conservation Area for rare wading birds (e.g. wood stork (Mycteria americana), little blue heron
(Egretta caerulea)). The Twelve Mile Swamp and Snowden Bay drainage basins (located in GRWMA

as well as the uplands directly managed by the GTM Research Reserve) also constitute a Strategic
Habitat Conservation Area due to their populations of Florida black bear (Ursus americanus floridanus),
American swallow-tailed kite (Elanoides forficatus), eastern indigo snake (Drymarchon corais couperi),
Bartram’s ixia (Sapingostylis coelestinum) and rare wading birds including wood storks and little blue
herons (Cox et al., 1994).

4.2.12 [ Invasive Species

Invasive species, also known as exotic species, are those wild or feral plants or animals that are not native
to Florida, but were introduced as a result of human-related activities. Exotic species typically have fewer
natural enemies and may have a higher survival rate than do native species. They may harbor diseases
or parasites that significantly affect non-resistant native species. All invasive exotic species are a threat to
the integrity of the GTM Research Reserve’s natural communities and are in direct conflict with its mission
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to encourage sustainable conservation of natural biodiversity. The degree of threat posed by these
species differs within managed areas comprising the GTM Research Reserve. Therefore, the policy of the
GTM Research Reserve and its partners is to remove exotic species incompatible with each location’s
management goals.

Prevention is the best strategy to protect the GTM Research Reserve’s natural resources from damage
by invasive exotic species. Many of these species are introduced to the GTM Research Reserve by well
intentioned individuals, are escaped pets, or are carried on boats or in ballast water. The threats caused
by exotic species and prevention strategies must be continually included in educational materials to
emphasize the severity of this issue and to promote voluntary action. In addition, stewardship and
research strategies are needed to quickly identify new invasions and assess the impact to native flora
and fauna. Climate change and its impact on range extension of exotic species from south Florida is an
increasing topic of concern for the GTM Research Reserve.

A majority of the past focus of the GTM Research Reserve has been on terrestrial exotic species;
however, estuarine, oceanic and freshwater invasive species are equally damaging. Recent invasions
by Asian green mussels (Perna viridis) and titan acorn barnacles (Megabalanus coccopoma) have been
documented in the GTM Research Reserve. As with many aquatic managed areas a comprehensive
management strategy to quickly detect estuarine invasive species and, when feasible, to control new
introductions does not exist. The GTM Research Reserve will continue to serve as a clearinghouse for
science-based trends in detection and control methods for terrestrial and estuarine invasive species.
Details of the GTM Research Reserve invasive and nuisance species management issues and strategies
can be found in Appendix A 7.

4.2.13 / Problem/Nuisance Species

Problem species are defined as native species that cause specific management problems or concerns.
Occasionally, problem species are also a listed species, such as alligators. The GTM Research
Reserve and its partners will consult and coordinate with appropriate federal, state and local agencies
for management of listed species that are considered a threat or problem. Raccoons (Procyon lotor)
are problem species in the picnic grounds and refuse collection points within the GTM Research
Reserve where they scavenge for food. Education of the GTM Research Reserve visitors related to the
consequences of feeding wildlife will continue.

Outbreaks of mosquitoes and other biting flies are perceived as a problem by some GTM Research
Reserve visitors. The marshes and freshwater wetlands can be breeding sites for mosquitoes. The GTM
Research Reserve is partnering with the Anastasia Mosquito Control District to explore creating a co-
funded biologist position to study the non-target impact of mosquito control techniques and to guide
the development of strategies to selectively control mosquitoes in areas with high human use while
minimizing damage to the GTM Research Reserve’s natural biodiversity.

4.2.14 | Forest Resources

Forest resources vary within the management units that comprise the GTM Research Reserve. State
agency specific information is available within each unit’s Acquisition and Restoration Council (ARC)
approved management plan. The most practical application of silviculture within the CAMA managed
lands of the GTM Research Reserve is as a tool in achieving restoration objectives and for reducing
wildfire hazards. In the best case scenario the revenue potential of timber harvest in the GTM Research
Reserve is low to average (Appendix A 8).

4.2.15 | Archaeological and Historical Resources

Modern northeast Florida’s appearance is the result of a long interaction of humans and nature. The
region is of special interest because of the comprehensive documentary record of human settlement and
landscape modifications beginning at an early date. The detailed records of the mid-sixteenth century,
Native American, Spanish, French, British and American inhabitants indicate that these cultures adapted
in very different ways. Burning, clear cutting, plowing, dredging, filling, ditching and drainage are all
evident throughout the historical record.

The first inhabitants of northeast Florida adapted to Late Glacial conditions with a technology and
settlement pattern suited to the hunting of scarce and large animals in a dry climate. Even at quite
low population densities the environmental landuse of these Paleo Native Americans may have

included hunting to extinction a number of large vertebrate species (Miller, 1991). Between 10,000
and 5,000 years ago, the most fundamental changes to the environment were natural in origin. As



sea level rise slowed to its pre-industrial rate, water resources, small game, and plant resources
became more accessible. This condition enhanced settlement in coastal locations. By about 5,000
years ago the coastal environment of Florida had become similar to the present day situation. Native
Americans living on the coast took advantage of the relatively stable and abundant seafood, an
important source of protein. As human populations became more sedentary in response to stable
conditions, opportunities for specialized collection and domestication of plants increased along with
the duration of settlements.

There are currently 61 recorded archaeological sites within the boundaries of the area directly managed
by the GTM Research Reserve (Figure 16). Known sites include a burial mound, numerous shell middens,
a Spanish mission (probably La Natividad de Nuestra Senora de Tolomato), and homestead sites from the
British, Second Spanish and Territorial Periods (Newman 1995).

Some of the major prehistoric and historic cultural sites in the GTM Research Reserve include:

Northern Component (Figure 16)

S$J00032 Shell Bluff Landing - This is an
extensive midden site located on the west side
of the Guana peninsula long the shoreline of
the Tolomato River. Artifacts representing the
cultures of the area from the Orange Period
(ca. 2500 BC) to recent times have been
found at the site. A 19th century Minorcan
well, constructed of coquina blocks, was
discovered at the site and dated to about the
1800-1820 period. On February 8, 1991, the
Florida Register Review Board approved the
nomination of Shell Bluff Landing for listing in
the National Register of Historic Places.

St. Augustine,
Inlet

R\

S$J02554 Guana River Shell Ring - This large,
100 meter diameter shell ring is made up of
oyster, clam, and coquina shells on the east
side of the Guana peninsula adjacent to Lake
Ponte Vedra (formerly part of the Guana River).

On the

Artifacts found at the site indicate a late Archaic Line
Period (ca. 500-1000 BC) date for the ring's Stokes
construction. This is the only Archaic shell /g;fgezs
ring reported to date in the state of Florida. It ’ﬁ“ Vilano
is considered eligible for listing in the National [ ) ReaCh
. . . udder
Register of Historic Places. \G
SJ02463 Guana River Site - This extensive go'omato X
shell midden extends over 100 meters along A,‘;‘[:horage Gusga
a ridge overlooking Lake Ponte Vedra. The Site
midden is made up of layers of zones believed
to date from the preceramic Archaic Period The data compiled
(prior to 2500 BC) in the lowest zone to historic s aap cludes
European occupation, Spanish or British (ca. Ratve American
AD 1763-1 900)’ in the upper zone. N —— GTM Research Reserve Northern Component
SJ00004 Sanchez Mound - An earthen mound Guana River Marsh Aquatic Preserve

I Guana River Marsh AP Sites
% GTM Research Reserve Office
0 2 4

of stone celts, whetstones and human bundle
burials on the Guana Peninsula. There has been
no formal archaeological survey of this site. Miles May 2008

Data Source: Florida Department of Historical Resources

S$J02548 Little Orange Site - A small shell

midden located on the western shoreline of the

Guana River. Shells, as well as fire-tempered Figure 16 / Cultural resources of the GTM Research
shards (ca. 2500 BC) and a Strombus pick were Reserve’s northern component excluding sites with
collected at this site. known native american artifacts.
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Southern Component (Figure 17)

SJ00046 Summer Haven Site - A late Orange Period archaeological site. Archaeological digs at this
site found tools, fiber tempered pottery, and other evidence indicating that Native Americans used water
transportation and engaged in fishing in the area.

Faver-Dykes State Park has five identified sites with artifacts from the full range of cultural periods:
Orange, St. Johns, Saint Augustine and Second Spanish from the Hepworth Carter Plantation site.

Washington Oaks Gardens State Park has several nineteenth and early twentieth century sites
associated with the Bella Vista Plantation, as well as sites associated with the ornamental gardens dating
from the late 1930s - 1950s. In addition the area has several middens in fair to good condition.

Princess Place Preserve has Florida’s oldest commercial orange groves planted in the early 1800’s.
The land is part of the original land grant from the Spanish Government in the late 1700’s; it may be the
only contiguous land grant remaining from that time period. The site contains one of Florida’s first in-
ground pools.

SJ00044 Matanzas Inlet, at Fort Matanzas National Monument, was the scene of crucial events in
Spanish colonial history. The defeat of French soldiers here in 1565 initiated Spain’s establishment of its
first permanent colony in Florida. The construction of Fort Matanzas in 1740-42 was Spain’s attempt to
stop British encroachments on St. Augustine (Smith 2006).

Ft. Matanzas
National Monument

Archaeological Sites
. Within GTM Research Reserve (South)

* GTM Research Reserve Office
Pellicer Creek AP

0 0.75 1.5

Miles
Cluster 1
Princess Place  , N
Manor House A
Data Source: Florida Department of Historical Resources May 2008

Figure 17 | Cultural resources of the GTM Research reserve’s southern component excluding sites
containing known native american artifacts.



Although likely to be significant, much less is known about underwater archaeological resources in the
GTM Research Reserve. The GTM Research Reserve recently cosponsored, along with the Lighthouse
Archaeological Maritime Program (LAMP) in St. Augustine, a symposium on underwater archaeology
to bring together experts in this field and to promote collaboration on future research and educational
initiatives within the GTM Research Reserve. It is one of the GTM Research Reserve’s goals to enhance
regional understanding, interpretation and preservation of cultural resources by proactively working
with state, federal and local agencies, academic institutions, private industry and citizens.

4.3 | Compatible and Traditional Uses

Community leaders along with state, federal and
local governments have preserved extensive
areas within the watershed of the GTM Research
Reserve. This opportunity provides a unique
setting for ecosystem level scientific research and
monitoring necessary to study and set restoration
goals for conserving the natural biodiversity in
the region. Serving as a living laboratory and
classroom, the GTM Research Reserve is well
suited to encourage compatible use by present
and future generations.

Compatible consumptive and nonconsumptive
use of the GTM Research Reserve’s natural
resources provides a valuable resource for the
local community. Ecotourism and recreational
uses within the GTM Research Reserve
including boating, picnicking, swimming, sport
fishing, cast netting, hunting, group camping,
primitive camping, hiking, biking, horseback
riding, canoeing, kayaking and nature study
are outstanding. There are ample public
access points (Figures 18, 19). Currently there
are eleven boat ramps, four picnic areas,
twelve parking lots, eight trail heads and three
designated camping areas in the GTM Research
Reserve with many public access sites serving
multiple functions.

The GTM Research Reserve also contains
magnificent vistas and photographic
opportunities across expansive salt marshes
and miles of undeveloped beaches. Wildlife
viewing, especially birds, is excellent.
Washington Oaks Gardens State Park has

an extensive plant garden for viewing along
the Matanzas River and a unique coquina
rock outcrop, the Anastasia Formation. Fort
Matanzas National Monument provides exhibits
and tours of historical significance. Faver-
Dykes State Park provides for nature study,
camping, picnicking and canoeing. Princess
Place Preserve has many unique cultural
features and is managed by Flagler County
for its historical preservation and recreational
value. The GRWMA provides outstanding
resources for hunters and nature enthusiasts.

Sport fishing for estuarine species includes
drum, menhaden, spotted sea trout, weakfish,
spot and flounder. Oceanic sport fishing species
include blue fish, sharks, wahoo, barracuda,

Boat Ramp
PNCcamp Sites
P Parking
Picnic Area
(M Trailhead

Note: Boat Ramps
and Trailheads
also include Parking.

4

Properties Within GTMNERR (North)
GTM Research Reserve Boundary
Deep Creek State Forest

- Guana River Wildlife Management Area

- Stokes Landing Conservation Area
Guana River Uplands

0 1

2
e Miles Sept 2008

Figure 18 | Public access points within the northern
component of the GTM Research Reserve.
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mackerel, mahi mahi, cobia, snapper and grouper. Limited recreational oyster and hard clam harvesting
throughout the estuary occurs as well. The natural resources of the GTM Research Reserve are also
valued commercially through aquaculture (oyster and clam leases), ecotourism, fishing charters, tackle

shops and other marine trade businesses.

Boat Ramp
Camp Sites
(P Parking

Picnic Area
(M Trailhead

Note: Boat Ramps
and Trailheads
also include Parking.

Properties Within GTMNERR (South)

GTM Research Reserve Boundary
I River To Sea Preserve
Pellicer Creek AP Unit
Faver-Dykes State Park
Ft. Matanzas National Monument
Matanzas State Forest
Moses Creek Conservation Area

Pellicer Creek Conservation Area
Princess Place Preserve
Washington Oaks Gardens State Park

0 1 2

T Viles Sept 2008

Figure 19 / Public access points in the southern
component of the GTM Research Reserve.

There are currently six aquaculture leases within
the GTM Research Reserve totaling 42 acres.
Other consumptive commercial resource use in
the estuarine system include fishing for penaeid
shrimp, blue crabs, clams, scallops, oysters,
and various finfish species. Of these, blue

crabs and shrimp are the most predominant.
Sustainability of the habitats that support these
resources is a management priority for the GTM
Research Reserve.

The beaches along the Atlantic Ocean are one of
the main reasons that tourists are attracted to the
area. CAMA directly manages nearly five miles of
virtually undeveloped Atlantic coastal beachfront.
The beach dunes are some of the highest in
Florida. Combined with the availability of platform
overlooks, these beach dunes accommodate
tens of thousands of visitors each year with grand
vistas of some of Florida’s last remaining barrier
island scenery. The dune system represents
some of the last undisturbed high dune habitat
along the Atlantic coast. Additionally, there are
numerous historical attractions and cultural
resources which must be carefully studied

and interpreted, some of which have yet to

be discovered. A scientific means to define
sustainable carrying capacity is essential to
ensure long-term conservation of these habitats.
Another identified need is to conduct a scientific
evaluation of the economic relevance of coastal
resource protection for the region to evaluate the
costs and benefits of conservation efforts.

GTM Research Reserve staff recently
completed a year-long Visitor Use Survey

to document relative frequencies of various
types of recreational public use, including
the Guana Dam, the trail system, and the
Atlantic beaches (Figure 20). The survey
was administered to visitors randomly over a
variety of time periods from January through
December 2006.

The Visitor Survey also provided an opportunity
for visitors to provide recommendations

for improvements to the visitor experience.
Some of these recommendations were readily
implemented when determined to be consistent
with the GTM Research Reserve’s resource
protection goals. Such recommendations
included additional benches and picnic tables at
the dam and on the trail system, and additional
interpretive kiosks on the trail system.

The visitors survey identified the need for
additional signage for visitors at the four beach
dune crossovers, including interpretive signage



regarding the North Atlantic right whale, nesting shorebirds, and general public information. Stewardship
staff has initiated work to meet these needs and will continue to do so as needed.

The visitor survey also suggests that fishing is the single most frequent public use of the surveyed

areas. The Guana Dam is the most popular location for fishing, crabbing and shrimping, and is open

to the public from 4:00 AM to 11:00 PM daily. Fishing pressure at the dam can be intense during peak
conditions, and may be applying excessive pressure on the natural resources there. As Guana Lake

is managed by FWC, discussions with the staff of the Guana River Wildlife Management Area might
provide some guidance on gamefish stocks there. Access to the dam and lake shore is managed by GTM
Research Reserve, so any changes in management of this public opportunity would need to be resolved
cooperatively between the two agencies.

GTM Research Reserve staff has occasionally received requests from the public for overnight access to
the dam. These requests are primarily from fishermen and shrimpers, but also include astronomy clubs
wishing to take advantage of the dark skies of the GTM Research Reserve. The GTM Research Reserve
may wish to explore the need to issue special permits for overnight access to the dam, but any decision
regarding that would need to include the elements of public security and resource protection.

GTM Research Reserve staff recently concluded a pilot project for expanded equestrian opportunities.
Based on the lack of evidence of bacteriological contamination, horseback riding on the beach will be
allowed to continue. Horseback riding on the beach is allowed with the following conditions: horses are
allowed only below mean high tide, within 3 hours of daily low tide. These restrictions are necessary for
resource protection. The trail system will also remain open for equestrian user groups seven days per
week. Additional restrictions may be necessary but only if scientifically-based monitoring results indicate
natural resource damage.

GTM Research Reserve staff work cooperatively with several local Boy Scouts of America (BSA) troops
and 4-H clubs to provide public use amenities and resource restoration projects. A new interpretive
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Figure 20 |/ Relative public use by type based on a one-year survey conducted at the GTM Research
Reserve from January through December of 2005.
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kiosk was constructed and installed by BSA at Shell Bluff Landing in 2006. This kiosk provides
interpretive information on some aspects of the cultural significance of the Guana peninsula. Additional
interpretive kiosks on the trail system are needed to provide information on the rich archaeological and
cultural history of this site.

Table 2 | Compatible public use within the GTM Research Reserve.

Analysis of Multiple-Use Potential for the GTM Research Reserve

Activity Approved Conditional Rejected
Protection of endangered and threatened species X

Ecosystem maintenance X

Soil and water conservation X

Hunting

Fishing

Wildlife observation
Hiking

Bicycling

X X X X X

Horseback riding
Timber harvest X

Cattle grazing X
Camping X
Apiaries X

Linear facilities

Off road vehicle use X
Environmental education X

Citriculture or other agriculture X
Preservation of archaeological and historical sites X

(Other uses as determined on an individual basis) X

Most of the waters of GTM Research Reserve are currently managed for multi-use functions,
including research, education, and public recreation. The waters of the GRMAP and the PCAP

are classified as Outstanding Florida Waters (OFW). The submerged lands within the northern
component of the GTM Research Reserve and along populated shorelines of the Matanzas River are
mainly classified as conditionally restricted with regards to shellfish harvesting. Submerged lands
within PCAP are unclassified therefore shellfish harvesting is not permitted pending bacteriological
and sanitary surveys. The most extensive area of conditional approved shellfish harvesting occurs
along the western shore of the Matanzas River just south of the CR206 Bridge. More detailed and
up-to-date information concerning shellfish harvesting can be found at www.floridaaquaculture.com/
SEAS/SEASmngmt.htm.

Alternative uses of properties within GTM Research Reserve have on several occasions been proposed
by sectors of the public. Proposals for alternative use have involved various public infrastructure
projects, including a public high school, highway lane expansions, and a cell phone tower. GTM
Research Reserve staff refrained from support of these projects as the best available information
indicated that these activities were inconsistent with the mission of the NERRS and the conservation/
recreation goals of state acquisition.

Fee based public recreation that is consistent with resource protection continues to offer the preferred
revenue generation opportunity of the GTM Research Reserve. An automatic pay entry station was
installed by GTM Research Reserve staff as part of the parking lot improvement project at the dam in
2005. Entry fees to the Guana Dam and public trails are collected at this station and have significantly
enhanced revenue generation versus the former honor system of payment.



Natural dunes protect inland areas from storm damage, serve as wildlife habitats, and support beach
processes resulting in outstanding recreational opportunities.

4.4 | Non-CAMA Managed Public Lands within the GTM Research Reserve Boundaries

Northern Component

FWC’s Guana River Wildlife Management Area
(myfwc.com/RECREATION/guana_river/default.asp)

The GRWMA is located about 15 miles south of the Jacksonville metropolitan area and 13 miles north of
St. Augustine. It is within the northern component of the GTM Research Reserve. The southern boundary
is shared with the CAMA managed unit, and the western boundary connects to the Tolomato River. This
area consists of central and northern marshes, interior uplands and Lake Ponte Vedra and is composed
primarily of coastal maritime ecosystems. It is uniquely situated to afford recreational opportunities to a
large segment of Florida’s population, as well as to tourists who traditionally visit the area.

Water resources on GRWMA are among the most prominent features in the area, and include estuarine
(tidal) waters of the Tolomato River, interior impoundments, marshes, swamps and five artesian wells.
These waters are currently designated as OFW under section 17-3.041(c), Florida Administrative Code.

The GRWMA is unique in that it contains a vast diversity of natural, cultural and recreational
resources. There is an extensive area of undisturbed scrub vegetation; a large maritime hammock
containing an unusual natural association of mature trees; extensive estuarine wetlands; extensive
areas of pine flatwoods; bird rookeries, including a sizable population of the endangered wood stork;
and extensive aboriginal middens, aboriginal burial mounds and artifacts of aboriginal and Spanish
colonial origin.

The diversity of the vegetative communities on GRWMA is one of the GTM Research Reserve’s most
striking features. These communities, which are highly influenced by coastal maritime conditions, are
also characteristic of the Sea Island Coastal Region of southern Georgia. A formal survey of vegetative
species composition, density and frequency of occurrence within plant communities was initiated in
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the spring of 1989. The purpose was to develop a characterization of vegetative communities within
GRWMA. There are approximately 1,918 acres of pine stands of various ages and densities on Guana
GRWMA. Approximately 779 acres of the pine area is comprised of commercial plantations, with the
remainder comprising natural stands of various densities. Scenic features include upland vegetation
characteristic of mature maritime forest hammocks.

Florida Division of Forestry’s Deep Creek State Forest
(www.fl-dof.com/state_forests/)

These lands are managed for multiple uses including, but not limited to, timber management and
restoration, low impact recreational opportunities, and protection of archaeological and historic sites.

St. Johns River Water Management District’s Stokes Landing Conservation Area
(www.sjrwmd.com/recreationguide/n15/l)

This conservation area is located in St. Johns County, approximately 3 miles north of downtown St.
Augustine. Stokes Landing Conservation Area is open to the public for recreational activities such as
hiking, bicycling, wildlife viewing, and fishing.

The Stokes Landing Conservation Area is composed of approximately 226.78 acres (75%) of uplands and
74.39 acres (25%) of wetlands. The property encompasses five different natural communities: tidal marsh;
depression marsh; maritime hammock; flatwoods; and scrubby flatwoods. The property adjoins the tidal
marshes of the Tolomato River. Stokes Landing Conservation Area is a key tract in linking several other
public lands in Eastern Florida. The conservation area is adjacent to the Northeast Florida Blueway Phase
Il Florida Forever Project.

Southern Component

National Park Service’s Fort Matanzas National Monument
(www.nps.gov/foma/)

Fort Matanzas National Monument is located about 15 miles south of the historic district of St. Augustine,
Florida with access via an entrance on SR A1A. Fort Matanzas guarded the southern inlet leading to the
first permanent European settlement in the continental United States. As such, Fort Matanzas, built in
1741, represents one of the oldest and most well preserved historical structures within GTM Research
Reserve. Fort Matanzas was designated as a National Historic Site in 1924.

The original national monument site consisted of only the fort on Rattlesnake Island. Through the years,
however, the National Park Service has been able to acquire additional land both on Rattlesnake and on
adjacent Anastasia Island to conserve a portion of an intact barrier island ecosystem. The river and ocean
beaches as well as the 0.6 mile nature trail offer visitors the opportunity to view a variety of plants and
wildlife native to this ecosystem.

The distinct habitats located within Fort Matanzas National Monument harbor a number of species,
several of which are listed as endangered or threatened. From May to August, the ocean beach is the
nesting site for sea turtles, including the threatened loggerhead and the green and leatherback, both
of which are endangered. The beach is also home to the least tern, and presumably the endangered
Anastasia Island beach mouse.

The gopher tortoise, a species of special concern in Florida, is found in the scrub habitat along with the
endangered eastern indigo snake and five-lined skink. Herons, egrets, and endangered wood storks feed
on the mud flats which are also the home of fiddler and hermit crabs. Ospreys, bald eagles, skimmers,
pelicans, terns, and gulls can be seen flying over the Matanzas River, and it is not unusual to sight
dolphins or manatees.

Fort Matanzas National Monument is an important historical location in northeast Florida. Initial
construction at Fort Matanzas started in 1569 with a wooden watchtower and thatched hut. These
structures were later replaced with a coquina fort. The fort was critically important in guarding Matanzas
Inlet, which was the key to guarding St. Augustine. Ownership of St. Augustine was constantly contested
between the British and Spanish empires, and the fort was a witness to important historical battles. This
included the blockade of St. Augustine by James Oglethorpe in 1740. The fort helps to ensure that the
history and importance of this area will continue to be known and understood.



Forests are needed for clean air and water, to cycle and move nutrients, maintain biodiversity, and
moderate the impact of climate change by storing atmospheric carbon.

Florida Park Service’s Florida Division of Recreation and Parks
(Washington Oaks Gardens State Park)
(www.floridastateparks.org/washingtonoaks/)

Washington Oaks Gardens State Park is located in Flagler County about 20 miles south of the City of

St. Augustine. The park is bordered by the Atlantic Ocean on the east and the AIWW on the west and
consists of 423.31 acres. In the management of Washington Oaks Gardens State Park emphasis is placed
on the natural and cultural resources and the maintenance and enhancement of the historic gardens.
Recreational uses are passive. Activities in the park have been limited to the gardens, picnicking, nature
trails and necessary support facilities. Park programs emphasize interpretation of the park’s natural and
cultural resources.

The park contains nine distinct natural communities in addition to ruderal and developed areas; beach
dune; coastal strand; maritime hammock; mesic flatwoods; scrubby flatwoods; shell mound; estuarine
tidal marsh; marine consolidated substrate; and marine unconsolidated substrate. The hammock, scrub,
and coastal strand communities and the rock outcroppings on the beach provide habitat for a variety of
wildlife. A total of 45 listed species have been documented in or over the park. Their occurrences range
from full-time residences breeding in the park to casual visitors. Two species of marine turtles have been
documented nesting on the park beach, the loggerhead (Caretta caretta) and the green turtle (Chelonia
mydas). Gopher tortoises are found throughout the park and Florida scrub-jays were once residents as
well. The park also contains a rare Anastasia Formation outcrop on the beach. This outcrop provides an
important source of hard bottom substrate that is colonized by a large number of unique plants and animals.
There are many opportunities for visitors to observe a wide variety of plant and animal species in the park.

East central Florida has a rich cultural prehistory and history. The area that today is Washington Oaks
Gardens State Park saw occupation and/or utilization by a cultural sequence of Archaic, Mount Taylor,
Orange, Transitional, St. Johns, First Spanish Period, British Period, Second Spanish Period, Territorial

and Seminole (Milanich 1980). 51
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Washington Oaks contains evidence of prehistoric occupation as well as historic use. Washington Oaks
also has a substantial historic component. This includes nineteenth- and early twentieth century sites
associated with the Bella Vista Plantation, as well as sites associated with the ornamental gardens dating
from the late 1930s - 1950s.

Access to the AIWW bordering the western shoreline of the park is available for fishing and scenery
appreciation. The Atlantic beachfront contains unique natural coquina rock outcroppings. This park
provides quality visual resources. The ornamental gardens are particularly attractive, as are the
hammock, coastal strand, scrub, and beach communities. Scenic vistas are available from both shoreline
areas of the park.

Florida Park Service’s Faver-Dykes State Park
(www.floridastateparks.org/faver-dykes/)

Faver-Dykes State Park is located in St. Johns County and is bordered east, north and south with
conservation lands. Although some of this property was logged prior to state purchase and is being
restored, the overall significance of this property remains. At Faver-Dykes State Park, public outdoor
recreation and conservation is the designated use of the property. Faver-Dykes State Park contains
6,045.89 acres.

The park contains thirteen natural communities in addition to ruderal and developed areas: coastal

berm; mesic flatwoods; sandhill; scrubby flatwoods; upland mixed forest; basin swamp; depression
marsh; dome swamp; floodplain swamp; flatwoods lake; blackwater stream; and estuarine tidal marsh.
The variety of plant communities accounts for the abundant wildlife present. Pellicer Creek is home

to waterfowl, alligators, otters and raccoons. Deer, turkey, hawks, owls, squirrels, bobcats, foxes and
opossums range throughout the uplands. Ten listed plant species and 26 listed animal species occur at
Faver-Dykes. The park records occasional sightings of Florida black bear (Ursus americanus floridanus).
Gopher tortoises (Gopherus polyphemus), gopher frogs (Rana capito), and striped newts (Notophthalmus
perstriatus) also occur within the unit. There is a bald eagle (Haliaeetus leucocephalus) nest within the
park and three more within five miles of the park.

Northeast and East Central Florida have a rich cultural prehistory and history. The area around Pellicer
Creek was occupied and utilized by Native Americans during the full sequence of Precolumbian cultural
periods, beginning with the Paleo Indian, and continuing through the Archaic, Mount Taylor, Orange,
Transitional and St. Johns Periods. Technological changes observed in the archaeological record, and
evidence of increasing populations, marked each progressive period. The list of Native American cultures
also includes the Seminole, although they are descended from Lower Creeks who fled from Georgia and
Alabama to north Florida in the 18th century (Milanich and Fairbanks 1980, Milanich 1994, Milanich 1995,
Stanton 2001).

The park contains magnificent vistas across expansive salt marsh along both Pellicer Creek and the
Matanzas River. The salt marsh is of high quality, reflected in the variety of fish and wildlife resources that
occur at this site. Wildlife viewing, especially birds, is particularly good. The expanse of marsh, the quiet
waters of Pellicer Creek and the changing banks of the blackwater stream are significant.

St. Johns River Water Management District’s Moses Creek Conservation Area
(www.sjrwmd.com/recreationguide/n10/)

Moses Creek Conservation Area is located in St. Johns County south of St. Augustine and is within the
Northern Coastal Basin. The property lies in the area of confluence of Moses Creek and the Matanzas
River. The property is bounded to the north by a housing development, to the west by schools, and to the
south by small neighborhoods and SR 206. The entire eastern boundary of the property is the Matanzas
River. Moses Creek Conservation Area comprises approximately 2,173 acres.

Moses Creek contains thirteen natural communities: flatwoods; slope forest; sandhill; scrub; tidal marsh;
blackwater stream; freshwater tidal swamp; upland mixed forest; tidal flats; depression marsh; basin
swamp; dome swamp; and floodplain swamp.

The diversity of natural communities at Moses is so great that the creek itself runs through three separate
communities within the conservation area boundary. Slope forest grades into the creek as it enters the
property. The slope forest community then gives way to tidal swamp Finally the creek winds through tidal
marsh for a majority of the its route through the conservation area. Other communities represented on
the conservation area include flatwoods, sandhill, scrub, depression marsh, upland mixed forest, strand
swamp, and tidal flats.



The Anastasia Island beach mouse is one of many rare or endangered resident species that depend on
the conservation of natural lands within the GTM Research Reserve.

Moses Creek Conservation Area surrounds one of the last undisturbed tidal marsh creek systems
along the east coast of Florida. Additionally, the property has a diverse system of upland and
wetland communities.

St. Johns River Water Management District’s Pellicer Creek Conservation Area
(www.sjrwmd.com/recreationguide/nc07/)

Pellicer Creek Conservation Area is located in northeastern Flagler County, lies along the southern
shoreline of Pellicer Creek and contains approximately 2,997 acres. The site has about 6.3 miles of
frontage along Pellicer Creek and is located approximately 1.5 miles west of the Matanzas River, which is
part of the Atlantic Intracoastal Waterway.

The District and the FWC have worked together to establish a Fish Management Area within the
conservation area.

Approximately 34 percent of the Pellicer Creek Conservation Area is wetland and 66 percent is
upland. Much of the vegetation present on the property reflects its previous management as a pine
plantation. The area contains ten natural communities: tidal marsh; blackwater stream; upland mixed
forest; sandhill; pine flatwoods; scrubby flatwoods; floodplain swamp; dome swamp; depression
marsh; and scrub.

An extensive network of public land surrounds Pellicer Creek Conservation Area. Collectively, these lands
make up the Pellicer Creek Conservation Corridor.

Flagler County’s Princess Place Preserve
(www.flaglerparks.com/princess/preserve.htm)

The Princess Place Preserve is located on a knoll overlooking the confluence of Pellicer Creek and the
AIWW, the estate was once home to a Russian Princess. It was built as a hunting lodge in 1886 by Henry
Cutting and is the oldest standing structure in the county. Princess Place has a rich history and contains

1500 pristine acres.
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The preserve is an important component of Flagler County’s system of parks. There are many
opportunities for wildlife viewing. For more information on Princess Place Preserve, its resources, and
how it is managed, please refer to that site’s management plan which can be acquired by contacting
Flagler County.

The preserve attracts nature enthusiasts from near and far. Visitors can enjoy the environment using
the many hiking trails, fishing in the salt marshes along the Matanzas River and Pellicer Creek, or by
camping. The preserve is also a popular spot for equestrian enthusiasts.

Flagler County’s River to Sea Preserve
(www.flaglerparks.com/riversea/preserve.htm)

The River to Sea Preserve is located on both sides of SR A1A in Marineland. It is jointly owned by
Flagler County and the Town of Marineland. Beginning at the beach of the Atlantic Ocean and reaching
west to the Matanzas River, the River to Sea Preserve protects a rapidly disappearing maritime scrub
environment. The 90 acre preserve offers walking trails, nature vistas, ecological education opportunities
as well as public access to the beach.

Oak scrub and hardwood hammock cover the preserve on the west side of SR A1A, and beach
environments can be found east of SR AlA. Bird and plant life abound.



The GTM Research Reserve is habitat to migrating species such as loggerhead sea turtles, North Atlantic right
whales, and peregrine falcons.

Part Two

Management Programs and Issues

Chapter Five
Program Accomplishments

5.1 / Current Status of the Ecosystem Science Program at the GTM Research Reserve
The role of the GTM Research Reserve Ecosystem Science Program is (in order of a logical progression) to:

1. Provide logistic support for visiting scientists toward expanding our understanding of basic and
applied ecological processes related to the reserve and its watershed,

2. Summarize existing scientific information with the purpose of communicating the status and trends
in pollutants, habitats, and biological diversity of the reserve’s ecosystems and to identify additional
research needs to obtain this information,

3. Initiate new research initiatives and monitoring projects to fill gaps in our understanding key
ecosystem functions and services pertaining to pollutants, habitats, and biological diversity, and

4. Develop and guide best management practices as solutions to harmful trends in pollutants, habitats,
and biological diversity as detected by scientific research. To date, most of the activities of the GTM
Research Reserve estuarine research program have focused on logistic support of visiting scientists
to understand ecological processes related to the reserve and its watershed. The goals, strategies,
and objectives of this management plan (Ecosystem Science Strategies Chapter 6) represent a
significant enhancement of the reserve’s ability to prioritize research needs and integrate the results
into its education and resource management programs.

Development of the facilities and acquisition of equipment needed to support research and monitoring
activities has been a major part of implementing the GTM Research Reserve ecosystem science 55
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Research is necessary to follow trends and sustain local recreational and commercial fisheries.

program. Particular effort has been devoted to bringing the various elements of the National Estuarine
Research Reserves’ System Wide Monitoring Program (SWMP) into operational status in compliance
with the national directives. This program now includes four water quality monitoring stations at which
YSI 6600 datasondes are deployed and collect a suite of abiotic parameters at 15 minute intervals,

a weather station that collects a variety meteorological data at 15 minute intervals and nutrient plus
chlorophyll analyses of water samples collected monthly at each of the water quality stations in addition
to a diel sampling regime carried out once a month at the Pellicer Creek site. Both the weather station
and the water quality station at Pellicer Creek have satellite telemetry which provides near real-time
data availability.

Beyond the SWMP initiatives, a range of mapping, research, monitoring and modeling activities prior

to and following establishment of the GTM Research Reserve in 1999 have helped provide important
information on several aspects of its estuarine systems and associated issues of concern. Much of the
work has been pioneering for this relatively unstudied region of northeast Florida, affording important
baseline information and understanding for a broad array of the complex natural systems and processes

of the GTM estuaries. These studies have ranged from hydrodynamic modeling to fisheries and microbial
investigations, performed chiefly by various agencies or students and researchers from academia. A lead
role on many of these efforts has been taken by the NCB Program of the SURWMD, often in partnership with
the GTM Research Reserve. It is also noteworthy that several projects have been performed by graduate
students supported through the NERR’s Graduate Research Fellowship (GRF) Program, an initiative that
provides master’s degree students and Ph.D. candidates with an opportunity to conduct research of local
and national significance that focuses on enhancing coastal zone management. Together, the knowledge
gained from these diverse studies has importantly contributed to a foundation upon which future ecosystem
science initiatives can build and has served as a vital part of the platform from which informational gaps and
issues have been identified in the formulation and focus of this management plan.

A comprehensive summary of all past and ongoing research, monitoring and mapping activities for
the GTM Research Reserve is provided in its site profile. This document also reiterates many of the
research/monitoring informational gaps and needs that are addressed in the goals, objectives and
strategies of this management plan. Selected examples of past and present ecosystem science
activities are briefly summarized below to illustrate the range of work that has contributed to our



understanding of different elements of the GTM estuarine system. The reader is referred to the Site
Profile for a more detailed discussion and bibliography.

1. Athree-year fisheries monitoring project initiated in November of 2001 focusing on surveying
the distribution and abundance of fish species as a function of habitat and season within the
GTM Research Reserve south to Ponce Inlet. It was funded and managed through the Northern
Coastal Basin (NCB) Program of the St. Johns River Water Management District in conjunction
with the USGS Biological Resources Division, and involved cooperation with a number of partner
agencies in terms of resources and field assistance. This was the first survey of its kind within the
GTM Research Reserve’s estuaries, and yielded important insights on the seasonal diversity and
distribution of fish species.

2. Development of a 2-dimensional hydrodynamic model of the GTM Research Reserve; again, funded
through the NCB program. A work in progress, it can be used to predict changes in water level and
velocity for specific ocean tides and wind conditions. This effort has contributed to a fundamental
understanding of circulation patterns within the GTM system.

3. Delineation of emergent marsh vegetation within the GTM Research Reserve. This recently completed
GIS-based project was a partnership study with the SURWMD funded in part by the GTM Research
Reserve. This work was a pilot “bio-monitoring” study to map marsh vegetation as a step towards
assessing historical differences and future change.

4. Guana, Tolomato, Matanzas Shellfish Task Force Report. Generated prior to the GTM Research
Reserve designation, this report by a multi-agency and university task force was an analysis
of fecal coliform levels in shellfish harvesting waters. The task force was assembled to identify
potential sources of fecal coliform that led to re-classification of shellfish harvesting waters in St.
Johns County.

5. A GRF project to understand the southerly fall migration of bluefish to over wintering grounds. The
study examined the abundance and distribution patterns of this species during the fall and winter
months in the vicinity of both the St. Augustine and Matanzas Inlets. The project analyzed aspects
of distribution, essential habitat, diet and condition. The work yielded detailed information on use
patterns of the Matanzas River estuary by bluefish during the winter.

6. Development of molecular tools for measuring levels of Vibrio vulnificus (a food borne pathogenic
microorganism) in estuarine waters. Infections from this bacterium are most frequently contracted
after raw oyster consumption. Real-time PCR assays were developed that are sensitive, specific and
quantitative for V. vulnificus in water samples and oyster tissue. The assays may therefore be useful
tools for rapid detection of the pathogen in shellfish and estuarine waters.

7. Along-term project to understand and document calving behavior and population dynamics of the
critically endangered right whale. From December through March researchers fly aerial surveys
to locate right whale mothers as they migrate to the waters off Florida and Georgia to have their
calves. The ability to identify individual whales through photo identification allows researchers to
collect an entire life history of each right whale and to track their movements and associations with
other whales.

8. Use of the GTM Research Reserve as a model system for comparing the effects of different nutrient
load scenarios in highly flushed estuaries. The objective of this in-progress GRF project is to
determine the differences in the response of selected components of the benthic and attached biota
to nutrient load profiles.

9. A project to assess the response of the GTM Research Reserve to extreme events (i.e., tropical
cyclones, strong coastal upwelling events, northeasters). This ongoing GRF project uses numerical
models of estuarine hydrodynamics, calibrated and verified by field measurements, to synthesize
data and assess this ecosystem response.

10. Development of a multi-channel handheld analyzer to detect estuarine microbial contaminants based
upon Nucleic Acid Sequence Based Amplification. This CICEET funded, technology-development
project has the objective of generating a faster, more sensitive method of detecting harmful algal
blooms in coastal waters.

The GTM Research Reserve’s GIS program has experienced increasing demands to support its

research, education, and stewardship programs with mapping products. The GIS lab has been

established within the southern wing of the Environmental Education Center. The GTM Research

Reserve’s Biological Scientist and Information Technology Specialist provide the technical expertise

for this program. Additional advanced training has been completed in recent months by staff to remain 57
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abreast of current technology. The GTM Research Reserve has hosted an advanced GIS training class
available to cooperating agencies in the area to help improve GIS capabilities for these partners.

As the ecosystem science program has grown, efforts have been made to support science
information transfer for use by the GTM Research Reserve education sectors. These have included,
for example, assistance in the development of Coastal Training Program (CTP) activities and
workshops, guidance of a teacher intern in the development of a curriculum based on the SWMP
data, contributing to the seminar programs, and developing informational posters on research
activities for the Environmental Education Center (EEC). Similarly, cooperative efforts of research
and resource management staff have emerged on various fronts, particularly for sea turtle nest
monitoring and invasive species mapping and monitoring.

5.2 | The Current Status of the Resource Management Program at the GTM Research Reserve

The Resource Management Program addresses how CAMA manages the GTM Research Reserve and its
resources. The GTM Research Reserve accomplishes resource management by physically conducting
management activities on the resources for which it has direct management responsibility, and by
influencing the activities of others within and adjacent to its managed areas and within its watershed.
Watershed and adjacent area management activities, and the resultant changes in environmental
conditions, affect the condition and management of the resources within our boundaries. CAMA
managed areas are especially sensitive to upstream activities affecting water quality and quantity. CAMA
works to ensure that the most effective and efficient techniques used in management activities are utilized
consistently within our sites, throughout our program, and when possible, throughout the state. The
strongly integrated Ecosystem Science, Education and Outreach, and Public Use Programs, provide
guidance and support to the Resource Management Program. These programs work together to provide
direction to the various agencies that manage adjacent properties, our partners and our stakeholders.
The GTM Research Reserve also collaborates with these groups by reviewing various protected area
management plans. The sound science provided by the Ecosystem Science Program is critical in the
development of effective management projects and decisions. The nature and condition of natural and
cultural resources within GTM Research Reserve are diverse. This section explains the history and current
status of our resource management efforts.

Since its designation as a NERR in 1999, resource management has focused on the following areas:
listed species monitoring and protection, reintroduction of prescribed fire as a restoration tool to
appropriate upland communities within the watershed, control of invasive and nuisance species,
protection of non-listed species, habitat restoration, land acquisition within the GTM Research Reserve
watershed, cultural resource protection, and shoreline erosion control.

Past and ongoing resource management activities include:

1. GTM Research Reserve stewardship staff has assumed responsibility as primary permit holder for
Marine Turtle Permit #140, in cooperation with the Florida Fish and Wildlife Conservation Commission
(FWC). Under authority of this permit, the staff has lead responsibility for daily monitoring of 1
state index nesting beach covering 5.2 miles of Atlantic beach. The permit authorizes specific GTM
Research Reserve staff and volunteers to conduct daily activities related to nest monitoring, stranding
and salvage incidents of sea turtles on these beaches.

2. GTM Research Reserve stewardship staff has reintroduced prescribed fire as a management and
public safety tool for appropriate fire dependent natural communities within the CAMA managed
uplands of the GTM Research Reserve. GTM Research Reserve Prescribed Plan has been recently
updated and revised. Included within the plan are 20 acres of mesic flatwoods, 45 acres of freshwater
marsh, 15 acres of oak scrub, 2 acres of sand pine scrub, and 677 acres of coastal strand. Specific
details of the GTM Research Reserve Prescribed Fire Plan (Appendix A 9).

3. GTM Research Reserve staff has detected the presence of several invasive exotic species in its waters
and on its uplands in recent years. The predicted temperature increase associated with climate
change is likely to increase the GTM Research Reserve’s susceptibility to invasion by exotic species
that have overwhelmed the south Florida landscape. Research indicates that rapid detection and
eradication of initial recruits is the most cost-effect method to deal with this problem.

4. GTM Research Reserve staff has confirmed isolated cases of harm or harassment of non-listed plant
and wildlife species within GTM Research Reserve boundaries. These cases are most evident on
the CAMA managed uplands of The Guana River Marsh Aquatic Preserve. All plants and animals
within the CAMA managed uplands are protected and cannot be collected without permission or a



Real-time monitoring of weather conditions contribute to a nationwide network of climate change information
being compiled by the National Estuarine Research Reserve Program.

permit. The prevention of illegal removal of the natural resources of GTM Research Reserve requires a
cooperative effort involving staff, local law enforcement, and the public.

5. The natural communities of GTM Research Reserve are subject to a variety of pressures, including
local development, watershed impacts, climate change, invasive species, and unauthorized
recreational use. GTM Research Reserve staff is actively restoring this degraded mesic flatwoods
through prescription burning with a goal of increased biodiversity of its uplands and enhance
buffering to the watershed of the Guana and Tolomato rivers. GTM Research Reserve staff is
coordinating with the Division of Forestry regarding an assessment of an additional 50 acres of slash
pine that have invaded a freshwater marsh on the Guana Peninsula. GTM Research Reserve staff
has determined that removal of this timber would be consistent with resource management goals
including hydrological restoration of this marsh. The DOF assessment will determine if the timber is
of commercially viable quantity and quality (Appendix A 8). DOF works exclusively with contractors
who are experienced in timber removal on environmentally sensitive lands in order to insure minimal
disruption to resources.

6. Recent property acquisitions have added several parcels within the boundaries of GTM Research
Reserve. Several parcels were recently acquired either by fee simple purchase on the east shore of
the Matanzas River one mile north of Matanzas inlet. A conservation easement was acquired for a
seven acre parcel located immediately north of Fort Matanzas National Monument, which the U.S.
National Park Service has agreed to manage. Two smaller parcels were purchased immediately to
the north, which St. John’s County has agreed to manage. All three parcels provide physical buffers
to the Matanzas River and its marshes. They also provide added protection to the view shed of Fort
Matanzas National Monument.

7. The Northeast Florida Blueways (NEFB) program, a component of the Florida Forever Program,
has served as the primary instrument for identifying potential parcels for acquisition within the GTM
Research Reserve watershed. The majority of the parcels that were originally identified through NEFB
have been developed, removed from consideration by the landowner, or acquired by the State of
Florida. Two parcels, the Rogers Parcel and Hat Island remain within the GTM Research Reserve’s
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Conservation of natural biodiversity depends on science-based management the GTM Research
Reserve’s natural resources.

boundary. The GTM Research Reserve should also pursue a boundary expansion that reflects the
growth of public lands adjacent to its boundary. Specifically, memoranda of understanding with
Faver Dykes State Park and the Matanzas State Forest should be updated to reflect recent changes.
Future plans for purchase or annexation of lands for inclusion into the GTM Research Reserve will be
described in more detail in the GTM Research Reserve Acquisition Plan (Chapter 9).

8. With the rising prices for coastal property, the GTM Research Reserve may now need to focus on
conservation easements and less than fee simple options for privately owned parcels as the best
option for long-term watershed protection. In addition to the NEFB program, the GTM Research
Reserve is obligated to form partnerships to support watershed scale planning beyond its immediate
boundaries to ensure flow-ways and appropriate buffers are identified and conserved.

9. Current records indicate at least 25 known archaeological sites at GTM Research Reserve, located
primarily on the CAMA managed uplands of the Guana Peninsula. Among the more significant known
sites are Sanchez Mound, Wright’s Landing and Shell Bluff Landing. Measures have recently been
implemented to protect Sanchez Mound, a pre-Columbian burial mound, from feral hog damage by
replacing 400 feet of hog fence around the perimeter of the site. Human looting of GTM Research
Reserve archaeological sites is not known to be a significant problem currently.

10. Shoreline erosion appears to be a significant issue at several locations, including the western
shoreline of Guana Peninsula and on the Atlantic beaches. Erosion on the eastern shore of the
Guana River was stabilized in 2006 with the Environmental Education Center Dock and Shoreline
Stabilization Project, in which 900 feet of shoreline was stabilized with a demonstration project that
included revegetation with native north Florida coastal plant species.

11. Shoreline erosion on the eastern shore of the Tolomato River presents a threat to several cultural sites,
including Shell Bluff Landing and Wright’s Landing. Shell Bluff Landing is listed on the National Register
of Historic Places. It consists of a large pre-Columbian shell midden and a coquina well whose origins
have been dated to the early 19th century. Wright’s Landing is the site of an historic wharf used during
the English occupation (1764-1789) of the region and is also believed to be the site of a 17" century
Spanish mission, the Nativity of Our Lady of Tolomato. There is also a prehistoric earthen burial ground
located at the Wright's Landing site. The site has been nominated as a National Historic Site. Marsh
restoration might be a viable strategy for protecting Wright’s Landing from future deterioration.



5.3 / Current Status of the Education and Outreach Program of the GTM Research Reserve

The Education and Outreach Program components are essential management tools used to increase
public awareness and promote informed stewardship by local communities. Programs include on
and off-site education and training activities. These activities include: field studies for students and
teachers; the development and distribution of media; the dissemination of information at local events;
the recruitment and management of volunteers; and, training workshops for local citizens and decision-
makers. The design and implementation of education programs incorporates the strategic targeting
of select audiences. These audiences include all ages and walks of life; however, each represents key
stakeholders and decision-makers. These efforts by the Education and Outreach Program allow the
GTM Research Reserve to build relationships and convey knowledge to the community; invaluable
components to successful management. The Education and Outreach Program encompasses the
components of the NERR System K-12 Estuarine Education Program and Coastal Training Program.

Education programs are offered at the GTM Research Reserve Marineland office at the River to Sea
Preserve and the Environmental Education Center. The opening of the GTM Research Reserve’s
Environmental Education Center in Ponte Vedra Beach on September 2005 has provided a state of the
art facility that lead to a significant expansion of education and interpretive programs in the northern
component of the GTM Research Reserve. Demand for programs at all levels continues to increase.

New programs are developed as a result of informal market analysis, needs assessments and public
requests for topics and type of programs. During the next phase of the Education Program development,
program evaluations will be designed and implemented to determine program impact and discern any
tangible results gained by program participants. Programs will then be adjusted to improve desired results.

The GTM Research Reserve Education Team strives to meet the needs of a variety of audiences.
There are three major components of the Education Program at the GTM Research Reserve: K-12 and
Professional Teacher Development, Adult and Community Education, and the CTP.

Past and ongoing education and outreach activities include:

K -12 and Professional Teacher Development - Students and Teachers Program:

1. Students have the opportunity to visit the Environmental Education Center and the GRMAP as an
extension of their classroom learning. The grade specific curriculum teaches the importance and
interconnectedness of Florida’s coastal resources, identifies the uniqueness of estuaries and provides
students with the tools and increased knowledge needed to make difficult decisions about the future
of these valuable coastal resources. The curriculum is correlated to the Sunshine State Standards in
Science, and when feasible Math, Social Studies, and Language Arts. Pre and post visit lesson plans
are available for use by the classroom educators. A High School Water Quality Curriculum has been
written that uses GTM SWMP water quality data. This curriculum is available in hardcopy or CD upon
request. Currently guided field trip programs have been developed for 41" grade, 71" grade (Living in
Florida’s Environment or LIFE Program) and high school. Fourth grade focuses on the estuary food
web; 71" grade focuses on estuarine interactions and beach connections; and high school students
study water quality. All students depart from the GTM Research Reserve knowing that they have
a Research Reserve in their area, the importance of habitats, and what an estuary is. Curriculum
for other grades may be developed in the future based on need and staffing levels. Additionally
programs will also be offered in the southern component of the GTM Research Reserve as staffing
and funding allow. The GTM Research Reserve school programs are offered at no charge which helps
to keep programs attractive to teachers and students who may have financial constraints. However,
diminishing school budgets have the potential to impact school visits. A shift in program focus to
Teacher Trainings will allow teachers to take their students to closer field trip locations or conduct
virtual field trips while still teaching about estuaries.

2. The LIFE Program establishes a series of field-based, environmental-science, education programs
around the state. This program is a partnership between the GTM Research Reserve/DEP and
Sebastian Middle School /St. Johns County School District. The goal of the LIFE Program is increased
student achievement and teacher professional development in 7™ grade science. The LIFE Program
is a multi-day, field experience emphasizing current technologies for environmental science. The
program emphasizes observation and inference as critical components of the scientific method, and
integrates all subject areas by connecting field experiences with pre- and post- classroom lessons.

3. Self guided programs are available for the other grades that wish to visit the EEC. Teacher training
workshops are being developed to enhance the self guided programs.
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4. Workshops are offered to teachers and other professional educators. These professional teacher
development programs promote the use of the GTM Research Reserve as a place for field trip/field
study opportunities. These experiences also provide teachers with information and activities that
they can use in the classroom or other field locations that may be closer to their school. In the
future, these teacher trainings will instruct teachers on how to access SWMP data and use the
CDMO website. In addition, the GTM Research Reserve partners with environmental education
agencies and organizations throughout Florida to provide educators with a variety of professional
development and training opportunities.

Adult and Community Education Program

1. Avariety of educational activities are available at the GTM Research Reserve. Activities emphasize
knowledge of, appreciation for and interaction with natural resources, such as seining, lectures,
nature walks, and marsh ecology, along with nature movies, laboratory and exhibit hall experiences
and craft sessions.

2. Outreach presentations are available to the general public and outside organizations. These
presentations may include but are not limited to such topics as the GTM Research Reserve itself,
volunteer opportunities, environmental and research topics, and coastal issues. A wide variety of
groups such as Elderhostel, garden clubs, civic organizations, church groups and others request
education programs offered by the GTM Research Reserve. The GTM Research Reserve also
participates in many community events such as Earth Day, Estuaries Day, Beach Cleanups, Photo
and Nature Festivals.

3. Tours of the GTM Research Reserve property emphasize natural and cultural resources. Self-guided
walking tours are available to all during regular public-access hours. Guided walks, bicycle tours and
kayak tours are scheduled throughout the year.

4. All programs for the general public are scheduled on a monthly basis and published in the GTM
Research Reserve’s email newsletter and website. The calendar announcements are also given to
the local press for publication. The public programs can also be specially scheduled for large groups
upon request and depending upon staff availability.

Partnering to offer education programs and information is a very effective strategy in times of tighter
budgets. The GTM Research Reserve has formed extensive partnerships with local, State and Federal
agencies and organizations. A few examples of the GTM Research Reserve working with partners at the
national level are: Sea Grant to offer an Exploring our Environment class for adults that focuses on coastal
conservation issues; the National Marine Fisheries Service on the protection of right whales; and the
National Weather Service on lectures about hurricanes and climate change. Many additional partnership
opportunities are built into our strategies over the next 5 years.

In addition to the onsite programs (Table 3) the GTM Research Reserve also has a very active outreach
program. Outreach activities have focused on increasing public awareness about the GTM Research
Reserve and involve the public in stewardship through the volunteer program, Friends of the GTM Research
Reserve and community projects such as annual beach cleanups. Since many outreach activities take place
at community fairs and festivals, it is difficult to estimate the # of citizens impacted. The GTM Research
Reserve is working on a way to determine the impact and benefit of effort put into outreach activities.

Table 3 | Numbers of individuals reached with on-site education programs.

State Fiscal Year K-12 Teachers/ Non-K-12 Program Environmental Education
(July-June) Students Chaperones Attendees Center Visitors
2005-2006 1015 258 888 16,073
2006-2007 2694 568 1200 14,993
2007-2008 2304 360 3360 15,490

One way is to look at the effectiveness of outreach programming is to examine the increase in volunteer
numbers (Table 4.). Reserve volunteers are active in every aspect of reserve operations - stewardship,
research, education and administration. The 2008 International Coastal Clean-up attracted 75
volunteers collecting close to 600 Ibs. of trash from the 5 miles of coastline spanning the Guana and
Marineland beaches.



Table 4 | Volunteers.

Year Active volunteers Hours served
2005 128 4900

2006 143 10700

2007 141 10454

2008 258 7322 and counting

Coastal Training Program Workshops

1.

Get Ready, Get SET; Your Stormwater Education Toolkit Training: MRI, Inc. developed a toolkit

to assist agencies that fall under the NPDES permit requirements for a stormwater education
component. DEP NPDES regulatory office gave a presentation on the National Pollutant Discharge
Elimination System (NPDES). Four case studies were conducted by teams in the workshop to discuss
who the target audience should be for each case and how the training should be conducted.

River to Sea Preserve at Marineland Coastal Habitat Restoration Public Meeting/Workshop:
General fire ecology and river to sea coastal strand restoration plan and public input taken. Many
meetings were held to resolve the issue of restoring coastal scrub habitat, ranging from stakeholder
meetings to public meetings to consultations with environmental experts. Restoration options for

the coastal scrub portion of the preserve were discussed with Flagler County Parks and Recreation
resource managers, and a plan was designed in a February 2005 governmental agency stakeholders
planning meeting. This plan was presented to the March 2005 workshop audience.

Energy and Resource Efficient Landscape Design: The GTM Research Reserve partnered with
University of Florida’s (UF) St. Johns County IFAS Extension to offer an Energy and Resource Efficient
Landscape Design Workshop on May 28, 2005 to improve the watershed and the surrounding
Northeast Florida ecosystems by improving water quality. Carol Bennett from St. Johns County IFAS
Extension’s Horticulture program taught local residents about the importance of conserving energy
and water in yards and how to create space for wildlife.

Marine Invasive Species: Whitman Miller, Assistant Director, Invasion Ecology Research Program
Smithsonian Environmental Research Center presented an evening at Whitney sponsored by the
GTM Research Reserve. (June 2003)

Florida Fire Ecology/Florida Firewise Program Workshop: As a follow-up to the March 2005
workshop, a Fire Ecology and Florida Firewise Program Seminar was offered in July 2005 to teach
the public, planners, emergency management and elected officials about prescribed burning and
the River to Sea Preserve restoration plan. The GTM Research Reserve partnered with the Florida
Division of Forestry to offer the Fire Ecology and Florida Firewise Program. This workshop helped to
improve ability of coastal decision makers to understand prescribed fire management within the GTM
Research Reserve, to value the benefits of prescribed fire, and comprehend Florida fire regulations.

Water Quality and Citizen Involvement Workshop: In August 2005 The GTM Research Reserve
partnered with the St. Johns River Water Management District and the Flagler County Sportsfishing
Club to offer the Water Quality and Citizen Involvement Workshop. Citizens and county staff learned
about water quality monitoring in Flagler County, about groups that they can join to help improve
water issues, and participated in focus group sessions to identify issues that should be addressed in
their county.

DEP and Stormwater Academy NPDES Phase Il Stormwater Education Workshop: In September
2005 The GTM Research Reserve hosted the Department of Environmental Protection Stormwater
Academy NPDES Phase Il Stormwater Education Workshop. The workshop served county officials in
the Northeast Florida area, discussed the requirements to obtain permits and provided examples of
local storm water education programs.

Stormwater, Erosion and Sedimentation Inspector Training Class: The GTM Research Reserve
hosted a Stormwater, Erosion and Sedimentation Inspector Training class for 36 Environmental
Professionals. The goal of the program was to increase the proper design, construction, and
maintenance of erosion and sediment controls during construction and to assure the proper long-
term operation and maintenance of stormwater systems after construction is completed. The
program curriculum was developed to educate the inspector on proper installation, inspection and
maintenance of Best Management Practices (BMPs) for use during and after construction to minimize
erosion and sedimentation and to properly manage runoff for both stormwater quantity and quality.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Southeast Implementation Team for the North Atlantic Right Whale Meeting: The Southeast
Implementation Team (SEIT) for the Recovery of the North Atlantic Right Whale Conference was
held at the GTM Research Reserve as right whale scientists on the Nation’s east coast prepare for
the year’s calving season. SEIT is a multi-agency and citizen advisory group. The team develops
management and research recommendations and assists in implementing the recovery plan. This
conference is reoccurring once a year since 2005.

DEP Train the Trainer Erosion and Sediment Control: In November 2005 Train the Trainer
workshops were offered by the DEP in order to prepare new instructors for implementation of the
inspector’s training program. The workshop covered the guidelines that instructors were required
to follow in order to teach the class, plus also it allowed instructors the time to work on both their
teaching skills and speaking abilities.

Utilizing Science in Estuarine Management: The GTM Research Reserve hosted University of
Florida Estuarine Extension Agent Dr. Charles Jacoby for the Coastal Science Seminar on Thursday,
November 17, 2005 “Utilizing Science in Estuarine Management: A Case Study from Australia.”

Prescribed Fire Workshop: Prescribed Fire Workshop was held to share information about
upcoming prescribed fire activities at the GTM Research Reserve. GTM staff, Partner Agencies
and local citizens were involved in this workshop that explained logistics involved in performing a
prescribed burn. (February 2006)

Florida Landscaping Industry BMP: Landscaping BMP workshop (February 2006) was offered

to the landscaping and pest management industries in St Johns County. The primary goals of this
workshop were to teach best management practices and increase awareness and compliance with
the St Johns County Fertilizer ordinance. Topics included turf management, irrigation, landscape
design, and pesticide BMP.

Sea Turtle Patrol Coordination Training: NE FL Sea Turtle Patrol Coordination meeting: The GTM
Research Reserve staff coordinated a gathering of all Duval, St Johns and Flagler County sea turtle
patrol organizations. This meeting helped to increase communication amongst patrol organizations,
and provide for networking and additional training. (annually since April 2006)

Southeast Regional Fire Learning Network: The GTM Research Reserve hosted and participated in
the First Southeast Regional Fire Learning Network lead by the Nature Conservancy. The vision of this
network is to develop partnerships which will work to enhance ecosystem restoration, conservation
and risk reduction through the successful application of prescribed fire, foster innovation, and transfer
lessons learned to other projects, scientists, and key decision-makers. NGOs, local, state and federal
agencies were in attendance at this meeting. (April 2006)

Managing the Impacts of Residential Docks & Piers in Florida

Day 1: Regulatory staff of DEP NED, CAMA AP Managers and other State agencies.
Day 2: Targeted local planners, regulators, natural resource managers, marine contractors,
construction companies, non-profit agencies, and homeowners.

The GTM Research Reserve partnered with NOAA’s Coastal Service Center (CSC), Rookery Bay
National Estuarine Research Reserve (RBNERR) & Apalachicola National Estuarine Research Reserve
(ANERR) to bring the workshop to the state, this workshop provided information on the construction
and permitting of private docks and piers as well as, skills and tools to evaluated and manage
environmental, visual, navigational and public access aspects.

Green Lodging Workshop 2006: Through this rapidly growing program DEP encourages the
lodging industry to conserve and protect Florida’s natural resources. The Florida Green Lodging
Program is unique in that it covers an all-inclusive list of environmental initiatives that are specific to
protecting and preserving Florida’s environment

Law Enforcement Cultural Resource Training: The Training on Archaeological Resource Protection
is a six hour course designed to familiarize state, federal, and county law enforcement agencies with
archaeological resources and the laws that protect them. Agenda Highlights: Introduction to Cultural
Resource Management, Archaeology and the Law, Responding to Archaeological Resource Crimes
and “real-life” Scenario Discussion and Conclusions.

Volunteer Cultural Resource Training: This training was provided in a cooperative effort with Florida
Department of Historical Resources staff. This was a two day training course was designed to train
GTM Research Reserve volunteers to assist the stewardship staff meet their legal obligations while
performing routine duties on Florida State lands so that the NERR complies with state and federal
cultural resource protection laws.



Science-based education and outreach is a fundamental part of the GTM Research Reserve’s
management strategies.

20.

21.

22.

23.

Geographical Information System (GIS) Training: This training was a cooperative effort between
St. Johns County and the GTM Research Reserve. This was a six day training session. The first two
day session (1/9/07 -1/10/07) was a beginners’ introduction to ArcGIS. The second two day (1/11/07
-1/12-07) was a second beginners’ course. The third two day session (1/16/07 — 1/17/07) was an
advanced course in ArcGIS.

Inaugural Northeast Florida Underwater Archaeological Symposium: The GTM Research Reserve
in partnership with the St. Augustine Lighthouse Archaeological Maritime Program, Inc. (LAMP), The
National Oceanic and Atmospheric Administration (NOAA), The Florida Public Archaeology Network,
Florida Division of Historical Resources, St. Johns County and the St. Augustine Archaeological
Association. The symposium covered a host of topics including pre-historic underwater archaeology,
the archaeology of several shipwreck sites in Florida, agency jurisdictions of submerged cultural
resources, international shipwreck projects and graduate student archaeological research projects

Sustainable Development and Environmental Protection a Multi-Regional Project: International
Visitors Corps of Jacksonville and the State Department requested that we host and put together

a one day workshop on Sustainable Development and Environmental Protection. Representatives
deemed up and coming decision makers from 20 countries spent the day at the GTM Research
Reserve. Topics covered at this workshop were: Coastal Restoration — Taylor Engineering (using
case studies), Aquaculture — Florida Department of Agriculture and Consumer Affairs (FDOA&CA),
Cooperative Institute for Coastal and Estuarine Environmental Technology (CICEET) and Surface
Water Improvement Management (SWIM) Program, St. Johns River Water Management District.

Professional Progress - Environmental Ethics: This course was the last module of a 7 module

program called Professional Progress put together in a cooperative effort between First Coast

Manufacturer’s Association (FCMA) and DEP called Professional Progress. The course included

many environmental professionals from many diverse occupations. This full day workshop included

the following subjects on the agenda: Environmental Law Enforcement — DEP Law Enforcement

Division, Stewardship — The Green Trail Team Project, Environmental Law and Ethics associated with

the Timucuan Preserve, the GTM Research Reserve and field components using the trail system. 65



66

Sustaining public use requires careful monitoring to ensure the quality of the environment is not degraded.

24.

25.

26.

27.

Green Lodging Workshop 2007: (64+ participants) Through this rapidly growing program DEP
encourages the lodging industry to conserve and protect Florida’s natural resources. The Florida
Green Lodging Program is unique in that it covers an all-inclusive list of environmental initiatives
that are specific to protecting and preserving Florida’s environment. This became a high priority
item when Florida Governor Crist issued EXECUTIVE ORDER 07-126: “Leadership by Example:
Immediate Actions to Reduce Greenhouse Gas Emissions from Florida State Government”. Section
4 of Executive Order 07-126 states: “Effective January 1, 2008, state agencies and departments
under the direction of the Governor may not contract for meeting and conference space with hotels
or conference facilities that have not received the DEP’s ‘Green Lodging’ program designation

for best practices in water, energy, and waste efficiency standards, except when certified to the
Governor by the responsible agency head that no other viable alternative exists.

The Northeast Florida Coastal Habitat Restoration Workshop: (67 participants) The GTM Research
Reserve in partnership with NOAA, St. Johns River Water Management District, U.S. Fish and Wildlife
Service, Florida Inland Navigation District, Florida Fish and Wildlife Conservation Commission and the
Nature Conservancy for a one day workshop on Wednesday October 17, 2007. Agencies on the federal,
state and local level presented on: available grant funding opportunities, technical resources, and
coastal restoration capabilities.

PRIMER-6 Software Package Training: PRIMER 6 (Plymouth Routines In Multivariate Ecological
Research) consists of a wide range of univariate, graphical and multivariate routines for analyzing

the species/samples abundance (or biomass) matrices that arise in biological monitoring of
environmental impact and more fundamental studies in community ecology, together with associated
physicochemical data.

Matanzas Inlet Workshop: (97 participants) The GTM Research Reserve, in partnership

with NOAA, St. Johns River Water Management District, Florida Inland Navigation District, The
University of Florida and the South Anastasia Communities Association hosted a one day workshop
on Wednesday November 14, 2007. This workshop brought diverse expertise together for a
comprehensive discussion of the Matanzas Inlet System (the last natural inlet in northeast Florida) in
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20.

terms of the physical and biological state of knowledge (and gaps therein) related to understanding
the implications of dredging operations in the vicinity by the Florida Inland Navigation District.

2nd Annual Northeast Florida Symposium on Maritime Archaeology: (Averaged approximately
80 participants per day) Hosted by the GTM Research Reserve in partnership with the St.
Augustine Lighthouse Archaeological Maritime Program, Inc. (LAMP), NOAA, The Florida Public
Archaeology Network, Florida Division of Historical Resources, St. Johns County and the St.
Augustine Archaeological Association. The symposium covered a host of topics including maritime
archaeological sites in the GTM Research Reserve, pre-historic underwater archaeology, the
archaeology of several shipwreck sites in Florida, agency jurisdictions of submerged cultural
resources, international shipwreck projects and graduate student archaeological research projects.

National Heritage Area Public Workshop and Public Meeting: This meeting was conducted

in coordination of the NHA local partners, the GTM Research Reserve, St. Augustine Lighthouse
and Museum, Lighthouse Archaeological and Maritime Program (LAMP) and St. Johns County. A
“national heritage area” is a place designated by the United States Congress where natural, cultural,
historic and recreational resources combine to form a cohesive, nationally-distinctive landscape
arising from patterns of human activity shaped by geography.

The GTM Research Reserve’s Coastal Training Program has had a significant increase in participants
since its inception (Table 5.). Future Coastal Training Program development and direction will be based
on the program’s strategic documents which include issue/topic based needs assessments, Planning
documents and the evaluations of CTP will inform reserve staff of the priority issues, technology needs,
and preferred training delivery and logistics of coastal decision makers.

Table 5 | Numbers of participants in coastal training program workshops.

Fiscal year Participants in CTP

2005 - 2006 342
2006 - 2007 235
2007- 2008 718
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The GTM Research Reserve is actively monitoring exotic non-native invasive species and managing through
practices of eradication to ensure biological diversity.

Chapter Six
Issues

GTM Research Reserve Mission Statement: To achieve the conservation of natural biodiversity and
cultural resources by using the results of research and monitoring to guide science-based stewardship
and education strategies.

6.1 / Introduction to Issue-Based Management

The hallmark of the National Estuarine Research Reserve (NERR) program is that each reserve’s
management efforts are in direct response to, and designed for unique local and regional issues. The
issues most relevant to the GTM Research Reserve can be categorized under five topic headings:

1) Public Use, 2) Habitat and Species Management, 3) Watershed Landuse, 4) Cultural Resource
Preservation and Interpretation, and 5) Global Processes. These topics were identified based on
input from the Reserve’s Management Advisory Group, staff, volunteers, the general public, and other
stakeholders over the two-year planning process leading to this plan.

To meet the challenges of an identified issue a research reserve integrates ecosystem science, education
and outreach, and resource management strategies to achieve measurable objectives (Figure 21). For
example, a reserve may address declines in water clarity (issue) by first setting a measurable objective
(improve water clarity), then studies are used to identify causes and potential solutions (e.g., ascertain links
between stormwater runoff and water clarity; an ecosystem science strategy), planting eroded shorelines
with marsh vegetation to create a natural buffer (a resource management strategy), creating a display

or program on using native landscaping to encourage reduced fertilize use (an education and outreach
strategy). Continued monitoring of water clarity allows the reserve to evaluate progress toward the objective
(performance measures) and, if needed, adaptively adjust the strategies to achieve this objective.

Management strategies in this plan have been categorized as either core or secondary. Core strategies
are those for which the GTM Research Reserve staff will actively devote existing resources, and pursue
additional funding and partnerships to accomplish. Secondary strategies are beyond our current abilities
but will be accomplished as partnerships or other opportune funding sources become available.
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Introduction to Issue-Based Adaptive Management

Natural resource management efforts | ssues
are in direct response to, and designed
for, unique local and regional issues.

Challenges of an identified issue are Goals & Objectives
met by integrating research, education

and stewardship strategies.

Objectives are measurable. Strategies
. Y A
Continued monitoring allows the reserve
to evaluate progress and, if needed, *
adaptively adjust strategies to achieve
the desired objective. Annual Assessment

Figure 21 | Issue-based adaptive management.

To be successful the objectives identified in this plan will be accomplished in partnership with

local citizens, city, county, state, and federal officials, college and university students and faculty,
nongovernmental organizations, and the business community. Strategies are linked to these objectives
through performance measures. Strategies can be viewed as tools in a toolbox. It is not necessary to
fully implement every strategy as long as the performance measures indicate an objective has been
accomplished. Implementation of the strategies identified in this management plan is also dependent
upon administrative support for reassigning or otherwise acquiring staff, volunteers, contract services,
equipment, training, and supplies. (figure 21)

6.2 / Public Use

Goal: Ensure user experiences are sustainable and consistent with natural and cultural resource
protection for the benefit of existing and future generations.

Introduction: Encouraging public use that is compatible with natural and cultural resource protection

is a priority of the GTM Research Reserve. The natural and cultural resources of the GTM Research
Reserve provide a unique user experience unavailable elsewhere. Consistent with public expectations
and the GTM Research Reserve’s mission, sustainability will be used as a guiding principle for decisions
affecting natural and cultural resources.

The changing demographics of coastal Florida threaten the sustainability of natural resources. The
GTM Research Reserve must work cooperatively with stakeholders to ensure information regarding the
condition of the resources is known and that this information is used proactively to support compatible
public use. Public users of the GTM Research Reserve are considered key stakeholders and primary
stewards of its resources. Existing levels of use will be maintained unless research clearly identifies
resource damage can be avoided. More intensive or novel activities will be limited to those activities
that have a carrying capacity established using scientifically valid methods and to those that can be
demonstrated not to conflict with existing user experiences.



Issue One: Need to proactively respond to multiple user conflicts associated with the trail system while
sustaining habitat quality

Introduction: In order for the quality of the trail experience to be sustained, the GTM Research Reserve
must manage public use to address the needs of the existing and growing human population within its
watershed. The GTM Research Reserve is also obliged to anticipate and reduce avoidable user group
conflicts and resource damage.

Objective One: Improve trail user satisfaction and sustain habitat quality by anticipating and reducing
conflicts between trail users and tracking habitat condition.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize carrying capacity research and user survey results for integration into the GTM
Research Reserve’s education and stewardship programs.

2. Monitor change in habitat condition immediately adjacent to the trails to detect impacts to natural
biodiversity.

Resource Management Strategies:
Core Strategies

1. Work cooperatively with specific user groups to develop and implement a comprehensive trail
use plan.

2. Encourage and facilitate additional staff and law enforcement presence on the trails.
3. Develop and install signs to direct different user types to the most appropriate trails.
Secondary Strategies

1. Explore and, if feasible, install traffic calming techniques for the dam and trails used by vehicles to
enhance public safety.

2. Explore and, if feasible, develop a trail map that links trails between management units within the
GTM Research Reserve.

Education and Outreach Strategies:
Core Strategies

1. Provide part-time seasonal staff to guide and welcome users to enhance the appreciation of the
resource and promote stewardship.

2. Design all future signs and brochures using universal symbols.
3. Periodically conduct professionally developed trail user satisfaction surveys.
Secondary Strategies

1. Train staff, volunteers and trail users by conducting a workshop focused on “Reducing User
Conflicts within Multiuse Public Lands”.

2. Develop and install trail etiquette signs.

3. Pubilish trail educational opportunities in the local media.
Performance Measures:

1. Trends in trail user satisfaction.

2. Trends in law enforcement citations/incidents.

3. Trends in sensitive species or habitats immediately adjacent to the trails as compared to control sites.

4. Trends in user patterns to assess the number of users by trail type and to detect changes to the
distribution of user types.
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Issue Two: Need to enhance access on the trail system for users with special needs

Introduction: The natural and cultural resources experience of the GTM Research Reserve should be
made more available to users with special needs. Following the lead of other managed natural areas the
GTM Research Reserve should strive to enhance accessibility.

Objective Two: Improve accessibility to the trail system and improve educational opportunities for user
groups with special needs.

Integrated strategies

Ecosystem Science Strategies:
Core Strategies

1. Maintain and summarize database of visitor use surveys for integration into the GTM Research
Reserve’s stewardship and education program.

Resource Management Strategies:
Core Strategies

1. Evaluate existing boardwalk design and, if feasible, retrofit to improve amenities for users with
special needs.

Secondary Strategies
1. Evaluate and, if feasible, allow low impact vehicles, such as off-road segways on designated trails.
2. Evaluate and, if feasible, obtain kiosk designs that accommodate users with special needs.

Education and Outreach Strategies:
Core Strategies

1. Assess methods used by other “park” and wildlife management areas to improve interpretation
programming for users with special needs.

2. In partnership with other environmental educational organizations and agencies, increase
educational programming for users with special needs.

Performance Measures:
1. Trends in the use of the trails by visitors with special needs.
2. Results of trail user surveys.

Issue Three: Enhancing compatible use at the dam and the surrounding area

Introduction: The GTM Research Reserve is committed to sustaining the quality of the experience
presently realized by all users of this resource. One of the most effective methods of discouraging
incompatible use is to encourage compatible use. The GTM Research Reserve will implement strategies
to encourage compatible use.

Objective Three: Enhance the amenities associated with compatible public use of the dam and
surrounding estuaries.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize user survey information on amenities for integration into the stewardship and education
program.

Secondary Strategies
1. Establish photo-points to evaluate boat ramp erosion and other infrastructure damage.

Resource Management Strategies:
Core Strategies

1. Design and, if feasible, implement a solution to boat ramp and walkway erosion.

2. Maintain two weekend year-round gate keepers on staff to increase staff member presence at the
dam, to directly communicate with recreational users of this portion to the GTM Research Reserve, to



collect use data for performance measures, to ensure access is not dependent on gate function, and
to alert users of parking lot capacity.

Secondary Strategies
1. Identify, implement and maintain paddling trails (guided and self-guided).

2. Use the results of the user survey to prioritize stewardship activities associated with adding
amenities to users of the dam and surrounding area.

3. Explore and, if feasible, establish primitive camping sites on spoil islands of the GTM Research
Reserve associated with the paddling trail experience.

Education and Outreach Strategies:
Core Strategies

1. Provide a weekend part-time naturalist to conduct guided marsh and trail programs during peak
tourist season.

2. Design and conduct a user survey to prioritize implementation of resource compatible amenities
and gauge satisfaction.

Secondary Strategies

1. In coordination with the Friends of the GTM Research Reserve conduct outreach programs
targeting users of the dam area.

2. Offer training workshops for ecotour operators.

3. Continue to support locally sponsored catch and release kayak fishing tournaments within the GTM
Research Reserve boundaries.

4. Conduct multicultural and multilingual conservation workshops.

5. In cooperation with FWC, conduct a locally sponsored kid’s fishing tournament (to teach
conservation).

6. Evaluate and, if feasible, initiate a compatible food/bait concession at the dam.
Performance Measures:

1. Trends in user satisfaction surveys.

2. Trends in attendance at events.

3. Trends in user numbers accessing the dam and trails.

Issue Four: Need to increase public awareness of the GTM Research Reserve

Introduction: In order to be most effective at achieving conservation of coastal resources, the
community surrounding the GTM Research Reserve must be aware of and supportive of its mission.
Education and outreach strategies must be dynamic and respond correctly to the changing
demographics of the surrounding watersheds. Community feedback and support is an essential
component of GTM Research Reserve management. Marketing strategies must emphasize the unique
resources of the GTM Research Reserve, promoting sustainable use through stewardship.

Objective Four: Increase public awareness of the GTM Research Reserve and support of its mission.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Develop a GTM Research Reserve Site Profile to summarize existing research information and to
identify additional research needs for students and visiting investigators.

2. Provide input into the GTM Research Reserve user guide and an annual “State of the GTM
Research Reserve” workshop.

Resource Management Strategies:
Core Strategies

1. Provide input into the GTM Research Reserve user guide and an annual “State of the GTM

Research Reserve” workshop. 23



74

Education and Outreach Strategies:
Core Strategies

1. Develop a GTM Research Reserve user guide highlighting recreational and educational opportunities
within the GTM Research Reserve’s entire boundary (partnering and coordinating with all agencies
managing natural recreational lands within and adjacent to the GTM Research Reserve boundaries).

2. In partnership with all agencies managing land within the GTM Research Reserve’s boundary
organize and conduct annual “State of the GTM Research Reserve” workshop providing information
to newspapers and other media to inform the local citizenry of the status and trends in species
biodiversity, public use, pollution, and habitat conservation.

3. Develop and update a formal marketing plan for the GTM Research Reserve
4. Correct all traffic signs and maps locating the GTM Research Reserve and specific resources.

5. Enhance and update all GTM Research Reserve affiliated Websites (local, State and NERR) as
needed.

6. Organize and implement events to highlight the GTM Research Reserve’s 10 year anniversary in
2009.

7. Continue to host annual National Estuaries Day and Florida’s Birding and Foto Fest.

8. Work in cooperation with St. Johns County Government Television to develop programming that
highlights the GTM Research Reserve’s resources and issues.

Performance Measures:
1. Completed GTM Research Reserve site profile.
2. “State of the GTM Research Reserve” workshops conducted and attendance.
3. Completed GTM Research Reserve user guide.
4. Correct on signs and publications identifying or describing the GTM Research Reserve.
5. Development and implementation of a formal marketing plan.
6. Attendance at the 10 year anniversary events, Estuaries Day and the Birding and Foto Fest.
7. Hours of government television programming developed.

Issue Five: Need for up-to-date issue-based beach information kiosks and signage

Introduction: The majority of the public visiting the GTM Research Reserve are accessing the beaches.
The beach parking lots and access points provide a unique and valuable opportunity for public outreach
and education. The GTM Research Reserve will develop and implement strategies to make better use of
these locations for future educational programming.

Obijective Five: Enhance issue based information at the beach parking lots highlighting the GTM
Research Reserve’s mission, current resource information (e.g., whale sightings, turtle nests etc) and
recreational opportunities.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize beach species monitoring data for integration into the parking lot kiosks and beach
nature walks.

Resource Management Strategies:
Core Strategies

1. Explore, and if feasible, conduct native plant dune restoration projects in coordination with
educational programming.

Education and Outreach Strategies:
Core Strategies

1. Review existing signage and design new signs and kiosks allowing for dynamic resource updates
that provide information on Environmental Education Center (EEC) location, resource issues, and
current events within the GTM Research Reserve.



Sustaining habitats and natural biodiversity to support recreational fishing is a high priority for the GTM
Research Reserve.

2. Design and conduct user surveys incorporating resource specific questions to test user knowledge
of beach habitats and the mission of the GTM Research Reserve.

Secondary Strategies
1. Provide seasonal guided nature walks starting at the beach parking lots.
Performance Measures:

1. Increasing trends in user knowledge of beach habitats and the GTM Research Reserve’s mission
based on user survey responses.

2. Decreasing trends in unauthorized dune crossovers, beach litter, and sea turtle/bird nest
disturbance by humans and their pets.

Issue Six: Unauthorized activities (e.g., artifact collection, plant harvesting, poaching, fishing violations)
associated with the trail system

Introduction: Being remote, yet easily accessible, the GTM Research Reserve has an elevated potential
for unauthorized artifact collection and plant and animal harvesting. In order to sustain a high quality
public use experience and protect the GTM Research Reserve’s resources unauthorized activities must
be curtailed.

Objective Six: Reduce unauthorized activities associated with the trail system.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Monitor and record data regarding the disturbance of sentinel habitats and cultural resource sites.

2. Summarize disturbance monitoring research results for integration into the GTM Research
Reserve’s education and stewardship programs.
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Resource Management Strategies:
Core Strategies

1. Encourage additional law enforcement patrols.

2. Increase staff time in the vicinity of cultural resources and sensitive natural resources at peak visitor
use times.
3. Install enforceable signage to educate trail users of the significance of the area’s natural and
cultural resources and up-to-date regulations.

Secondary Strategies
1. Explore and, if feasible, initiate the use of remote cameras to monitor sensitive habitats or sites that
show signs of unauthorized activities.

Education and Outreach Strategies:
Core Strategies

1. Conduct annual Cultural and Natural Resources Law Enforcement workshops targeting the GTM
Research Reserve staff, volunteers, law enforcement officials, and trail users.

2. Develop enforceable signage to educate trail users of the significance of the area’s natural and
cultural resources and up-to-date regulations.

3. When feasible, include a natural and cultural resources section to trail etiquette signs.
4. Submit information to newspaper and other public media on the topic of cultural and natural
resource stewardship and the trail experience.

Secondary Strategies

1. Provide natural resource educational experiences and materials designed for the cultural diversity
of our user groups.

Performance Measures:
1. Trends in law enforcement activities and citations.
2. Trends in site disturbance.
3. Trends in user behavior patterns within the trail system.

Issue Seven: Littering and unauthorized paths in the marsh adjacent to the dam

Introduction: Litter and unauthorized trails adversely affect aesthetics and damage marsh habitats.
Hooks, broken bottles, monofilament fishing line, fish bones and other trash is also dangerous to people,
their pets and wildlife. Resiliency studies have shown that foot traffic can cause long-term damage

to marsh habitats. Promoting a “leave no trace” ethic will ensure sustainability of the recreational
experience of this area.

Objective Seven: Reduce the daily accumulation of litter at the dam to quantities that can be collected
by volunteers and staff to improve public and wildlife safety.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Periodically generate and summarize a dataset that identifies the amount and type of litter
generated.

Secondary Strategies
1. Maintain a database of wildlife injury/mortality rates associated with monofilament.
2. Estabilish fixed photo points in locations subject to excessive littering or marsh habitat damage.

3. Summarize ecosystem science strategies results for integration into the GTM Research Reserve’s
education and stewardship program.



Resource Management Strategies:
Core Strategies

1. Enforcement of anti-litter laws and habitat protection rules.

. Increase staff member presence at this high use recreational location.
. Conduct community/volunteer cleanup days.

. Maintain monofilament recycling stations.

. Install signage using universal symbols to ensure clear communication with all user groups.
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. Install wildlife proof trash bins to prevent raccoons from pulling trash out of containers at night.
7. Empty trash containers more frequently to prevent containers from filling.
Secondary Strategies

1. Explore and, if feasible, work with Florida Fish and Wildlife Conservation Commission (FWC) to
modify the dam spillway to lessen monofilament line snags.

2. Replant and install interpretive signs in marsh habitat damaged by unauthorized access.

Education and Outreach Strategies:
Core Strategies

1. Design signage using universal symbols to ensure clear communication to all user groups.

2. Staff a part-time naturalist specially trained in rules and common violations to be at the dam during
peak fishing times.

Secondary Strategies

1. Develop and implement an outreach program targeting the local fishing community emphasizing
the need to “leave no trace”.

2. Develop and implement an “Adopt-a-lot” program for the parking area surrounding the dam.
3. Help to promote/increase awareness of the monofilament recycling program.
Performance Measures:
1. Decreasing trend in litter generated at the dam.
2. Increasing trend in the amounts of voluntarily collected monofilament.

Issue Eight: Need for consistent enforcement of fishing regulations at the dam

Introduction: The GTM Research Reserve will continue the existing hours of public entry into the dam
fishing area. Law enforcement records and staff observations indicate that fishing violations increase
after sunset. In order to protect the GTM Research Reserve’s natural resources additional scrutiny of the
nighttime activities at this location is necessary.

Objective Eight: Reduce the number of fishing regulation violations at the dam between sunset and closing.

Integrated Strategies
Ecosystem Science Strategies:
Core Strategies

1. Obtain law enforcement activity reports and create a database of fishing regulation violations for
integration into the GTM Research Reserve’s stewardship and education program.

Resource Management Strategies:
Core Strategies

1. Increased ranger and law enforcement presence between sunset and closing, and document
number of patrols in area for performance measuring.

2. Increase ranger interaction with recreational users between sunset and closing to promote
compliance of rules.
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Education and Outreach Strategies:
Core Strategies

1. In cooperation with FWC, conduct fishing clinics that emphasize conservation messages targeting
users between sunset and closing.

Secondary Strategies

1. Provide up-to-date fishing limits on signs and distribute information to users (e.g., Florida
Sportsman’s LAWSTICK) that reflect current regulations.

Performance Measures:

1. Decreasing trend in the number of law enforcement citations versus patrols conducted between
sunset and closing.

Issue Nine: Beach litter

Introduction: Beach litter is more than aesthetically undesirable; it can actually lead to serious injury
of wildlife and beach goers. Unfortunately, as the coastal population grows the amount of beach litter
is likely to increase. The user groups, issues and solutions associated with beach litter are significantly
different than those associated with the trails and therefore require different strategies. The GTM
Research Reserve will work cooperatively with its partners and volunteers to proactively address the
beach litter issue.

Objective Nine: Reduce the amount of beach litter and identify the source

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. In coordination with community clean-up events and the International Coastal Clean-up conduct an
assessment of litter by type and amount.

2. Summarize the results of these ecosystem science strategies for integration into the GTM Research
Reserve’s education and stewardship program.

3. Maintain and summarize a beach wildlife injury database.

Resource Management Strategies:
Core Strategies

1. Continue to maintain trash containers and monofilament recycling stations in beach parking lots.

2. Provide additional raccoon-proof trash containers on the beach side of boardwalks to increase
likelihood of users to dispose of trash properly.

3. Increase weekend ranger and volunteer presence on the beach to improve compliance and
cleanup during patrols.

4. Establish volunteer ranger positions to patrol beaches in morning to pick up trash.
Secondary Strategies

1. Support initiatives to require helium filled balloons to be made of biodegradable plastic and to
prohibit intentional open-air releases.

Education and Outreach Strategies:
Core Strategies

1. In cooperation with Flagler and St. Johns counties support an “Adopt a Beach” program.
2. Host community beach clean-up events.
3. Highlight the danger of litter to wildlife in education programs with beach kiosks.
4. Update parking lot signage to reflect the “leave no trace” theme.
Performance Measures:
1. Reducing trends in the quantity the most damaging and preventable beach litter.
2. Reducing trends in the number of litter-associated wildlife injuries.



Issue Ten: Unauthorized beach parking beyond hours of operation having negative effects on sensitive
wildlife habitats and public safety

Introduction: It is in the best interest of public safety and habitat conservation to discourage public
access to the GTM Research Reserve’s beaches outside the normal hours of operation. Due to reduced
visibility and remoteness, public safety cannot be ensured after closing. In addition, it is also important to
reduce nighttime disturbance of nesting sea turtles, birds, and other species that use the GTM Research
Reserve’s beaches as critical habitats.

Objective Ten: Reduce disturbance of nocturnal species and sensitive habitats and improve public
safety by discouraging parking beyond the hours of operation at the beach parking lots.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Maintain a database of parking violations to track repeat offenders, the numbers of vehicles parked
beyond hours of operations by parking lot, overnight habitat damage and law enforcement citations.

2. Summarize data from this database for incorporation into the GTM Research Reserve’s
stewardship program.

Resource Management Strategies:
Core Strategies

1. Issue warning notices for late parkers, issue tickets with fines, and as a last resort tow vehicles of
repeat violators.

2. Explore feasibility of installing automatic gates or pass dispensers at the entrances to the beach
parking lots.

3. Install signs at beachside that clearly state that the lot closes at sunset and the penalties for violations.

Secondary Strategies

1. Explore, and if feasible, contract with a security agency or install monitored security cameras.
Education and Outreach Strategies:
Core Strategies

1. Clearly inform the public of the hours of operation and consequences of remaining in the lot after
hours (e.g., fines).

Performance Measures:
1. Trends in the number of cars parked beyond the hours of operation and repeat offenders.
2. Trends after hours law enforcement citations at the beach and parking lots.
3. Trends in overnight human disturbance of beach habitats and species.

Issue Eleven: Unauthorized docks and structures within the aquatic preserves

Introduction: Aquatic preserves are protected under Florida law by having special public interest criteria
that must be considered as a part of the permit process for docks and other structures. In addition, the
aquatic preserves within the GTM Research Reserve are designated as Outstanding Florida Waters. This
water quality designation discourages human activities that alter ambient conditions. Through education
and outreach the GTM Research Reserve will strive to encourage better stewardship of these important
resources and compliance with existing regulations.

Objective Eleven: Improve compliance of future docks with Aquatic Preserve rules.

Integrated Strategies
Ecosystem Science Strategies:
Core Strategies

1. Conduct or facilitate and review scientific literature examining the impact of docks on benthic
community structure.
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2. Maintain a database of authorized docks and structures in the GTM Research Reserve’s Aquatic
Preserves’ boundaries.

3. Integrate information from literature reviews into the GTM Research Reserve’s education and
stewardship program.

Resource Management Strategies:
Core Strategies
1. Ensure that Aquatic Preserve boundaries are known by dock permit applicants and reviewers.

2. Proactively identify projects for meeting public interest criteria linked to the Reserves
management plan strategies.

3. Wherever practical post the Aquatic Preserve boundary.

4. Use GIS to identify and document existing and new dock locations relative to the GTM Research
Reserve’s Aquatic Preserves’ boundaries.

5. Track authorized dock permits within the aquatic preserves’ boundaries.
6. Determine ownership and post CAMA managed spoil islands within the GTM Research Reserve.
7. Promote the use and distribution of the Aquatic Preserve Rule training video.

Education and Outreach Strategies:
Core Strategies

1. Conduct periodic Aquatic Preserve Rule training workshops for regulatory staff as requested.
2. Conduct dock builder workshops.

3. Encourage comprehensive marine, mooring and dock planning that considers long-term
cumulative effects.

4. Provide workshops and technical assistance as requested by county and city governments.
Secondary Strategies

1. Develop an Aquatic Preserve Boat Map and User Guide.

2. Conduct a vista ordinance workshop.
Performance Measures:

1. Reducing trends in the number of unauthorized structures or docks within the Aquatic Preserves.

2. Trends in the development and implementation of comprehensive marina, mooring and dock
planning by local governments.

Issue Twelve: Domestic animals on the beach can negatively impact protected species

Introduction: Unleashed dogs or cats are not allowed on the beaches within the GTM Research Reserve
(18-23, F.A.C.). Despite this rule there have been many documented cases where unleashed animals
have been observed harassing wildlife and damaging dune habitats. The GTM Research Reserve

will strive to conserve the sustainability of the beach and dune habitat by proactively discouraging
unauthorized activities on these beaches.

Objective Twelve: Reduce damage to beach habitats and instances of wildlife harassment by unleashed
domestic animals

Integrated Strategies
Ecosystem Science Strategies:
Core Strategies

1. Review and summarize the scientific literature to ascertain the critical alarm distance for nesting
birds for various domestic animal activities.

2. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program.

3. Maintain and summarize a database of wildlife harassment incidents and habitat damage
associated with domestic animals.



Resource Management Strategies:

Core Strategies
1. In cooperation with FWC and other wildlife management agencies encourage consistent enforcement

of applicable laws, regulations, and ordinances, particularly during least tern and sea turtle nesting season.

2. Clearly post regulations at all legal crossover locations.
3. Create beach patrol volunteer positions and/or staff to regularly patrol and monitor the beach on
the weekend to encourage proper beach etiquette.
Education and Outreach:
Core Strategies
1. Provide up-to-date information on the sensitivity of nesting birds to unleashed dogs and cats
(beach signage, educational programming and outreach) using alarm distance research.
Performance Measures:
1. Reducing trends in the number of turtle and least tern nests damaged due to domestic animals.

2. Reducing trends in the number of incidents of wildlife harmed or harassed by unleashed
domestic animals.

6.3 / Habitat and Species Management

Goal: Improve the conservation of natural biodiversity by implementing the principles of adaptive
management and ecosystem science.

Introduction: There is an immediate need to evaluate existing ecosystem science information to
establish baseline conditions in order to evaluate and prioritize future management activities. With

the exception of nutrients and bacteria and one NOAA National Status and Trends Station, long-term
systematic monitoring of pollutants, habitats, and estuarine species has not been initiated in the GTM
Research Reserve’s boundaries. The initial Guana River Marsh Aquatic Preserve (GRMAP) and Pellicer

The condition of high level predators, such as alligators, provide a useful indicator of the health of the
surrounding environment.
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Creek Aquatic Preserve (PCAP) management plans include habitat and species inventories (1991) that
should be updated. Techniques used for these original inventories are not documented. Because of this
the GTM Research Reserve’s initial evaluation of changes of biodiversity and habitat will be limited to
presence and absence data. It is recommended that subsequent species and habitat data be collected
and analyzed using standardized methods that are well documented to allow for more rigorous methods
of change detection.

Long-term standardized monitoring is necessary to assess trends in the condition of the GTM Research
Reserve’s water quality and biological resources. The initiation of the NERR System-wide Monitoring
Program (SWMP) represents a significant accomplishment toward this goal however trends in important
indicators (e.g., duration of hypoxia, salinity change, turbidity) requires data analyses and interpretation
on an annual cycle. In order to fully characterize the GTM Research Reserve’s natural resources and
fulfill its mission additional monitoring and modeling capabilities will be necessary. Existing datasets
should be analyzed for trends and used to guide future monitoring locations and protocols.

Ideally, biological monitoring should focus on multiple trophic levels (e.g., phytoplankton,
zooplankton, macroinvertebrates, fishes, and marine mammals) and habitats incorporating
measures of both species/habitat biodiversity and condition. Predictive models must also be
developed that link management activities to outcomes in order to guide future decisions. Equally
important is an integrated educational and resource management strategy to interpret the results
of research and modeling to coastal decision makers and stakeholders implementing restoration/
conservation planning.

Given appropriate resources, the GTM Research Reserve will strive to initiate and implement a science-
based adaptive management strategy consistent with the following process: (1) characterization of

the problem, (2) diagnosis of causes, (3) identification and implementation of management strategies,
(4) assessment of the effectiveness of these strategies, (5) re-evaluation of causes, and (6) continued
assurance of effectiveness and, if necessary, the refinement of strategies. To be successful each step
of this process must be fully integrated with the GTM Research Reserve’s education and stewardship
programs. This scheme will create the cycle of management necessary to identify, solve, correct, and
follow trends in ecosystem integrity.

Monitoring strategies for listed species will be in accordance with approved recovery plans.
Opportunities for partner agencies within the GTM Research Reserve to coordinate efforts to enhance
limited resources will be actively encouraged.

Submerged and Tidal Communities

The GTM Research Reserve submerged habitats are not well characterized. Lack of appropriate baseline
information regarding habitats and species composition (native and exotic) is an overriding issue which
limits the GTM Research Reserve’s effectiveness to manage its resources. Therefore the objectives

listed below prioritize the establishment of an up-to-date baseline inventory of habitats and species and
development of protocols for conducting change analyses and predictive modeling. To complement
these efforts, the GTM Research Reserve will also acquire information concerning the status and trends
in recreational and commercial fisheries within its boundary.

Issue Thirteen: The absence of baseline maps for submerged and tidal habitats precludes informed
decisions concerning resource condition or trends

Introduction: Establishing long-term baseline mapping of the GTM Research Reserve’s habitats is
necessary to track short-term variability and long-term trends. The ultimate goal of this endeavor is to
conduct change analyses. Habitat change monitoring is necessary to set management priorities and to
assess the resiliency of the GTM Research Reserve’s habitats.

Objective Thirteen: Develop a habitat map for the GTM Research Reserve’s tidal and submerged
resources to support change analyses.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Conduct or facilitate research to map submerged habitat sediment grain size, bathymetry, hard-
bottom resources and tidal marsh to serve as baseline for future change analyses and habitat
suitability modeling efforts.



2. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program.

3. Continue existing and develop new partnerships with other agencies and universities to accomplish
benthic mapping needs of this region.

4. Assist the Friends of the GTM Reserve and other partners in pursuit of grants to help fund and
administer positions for conducting research and resource management projects.

Resource Management Strategies:
Core Strategies

1. Provide GIS and GPS support for habitat mapping and ground truthing.

2. Use the results of habitat change analyses to guide and assess the GTM Research Reserve’s
restoration activities.

Education and Outreach Strategies:
Core Strategies

1. Incorporate habitat change information as it becomes available into educational programming and
outreach materials.

2. Conduct workshops on tidal and submerged habitat mapping and change technologies.

3. Incorporate the results of the GTM Research Reserve’s habitat change assessment into an annual
“State of the GTM Research Reserve” workshop.

Performance Measures:
1. The percent area mapped by coverage type.
2. An accuracy assessment of data generated from mapping effort.
3. Initiation and implementation of mapping projects for trend analysis.

Issue Fourteen: Establishing long-term baseline information regarding estuarine and oceanic
species composition

Introduction: Establishing long-term biological monitoring of composition of estuarine and oceanic
species will allow the GTM Research Reserve to track short-term variability and long-term trends. As

with habitat mapping, the ultimate goal of this endeavor is to conduct change analyses and to use the
information to set future management priorities. Initially the scope of this activity will be limited to presence
and absence data obtained from existing sources. The GTM Research Reserve will seek opportunities to
expand on this dataset through partnerships that support long-term biological monitoring.

Objective Fourteen: Initiate long-term biological monitoring of estuarine species composition (including
nonnative species) to support change analyses of the GTM Research Reserve estuarine biodiversity.

Integrated Strategies

Ecosystem Science Strategies:

Core Strategies
1. Facilitate or conduct projects to initiate long-term biological monitoring at multiple trophic levels
within selected habitats.

2. Facilitate or conduct creel census or otherwise obtain data related to the GTM Research Reserve’s
recreational and commercial fisheries productivity to follow and report on trends in species
biodiversity, biomass and abundance.

3. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program

Secondary Strategies

1. Scuba or remote-sensing based resource inventory of offshore area of GTM Research Reserve to
document natural communities and species composition.
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Resource Management Strategies:
Core Strategies

1. Provide GIS and GPS support for habitat biological monitoring.

Education and Outreach Strategies:
Core Strategies

1. Incorporate biodiversity information as it becomes available into educational programming and
outreach materials.

2. Conduct workshops on GIS modeling to support conservation of biodiversity.

3. Provide training opportunities to staff and volunteers for recording, managing and analyzing trends
in ecological datasets.

Performance Measures:
1. Number of long-term monitoring projects initiated.
2. Number of samples collected or surveys completed.
3. GIS products produced that support habitat change initiatives.

Issue Fifteen: Damage to salt marsh habitats by unauthorized access of vehicles along the
Tolomato River

Introduction: Salt marsh habitats are extremely sensitive to off-road vehicle traffic. It takes only one
off-road vehicle incident to cause long-term damage to salt-marsh vegetation. The best strategy for
conservation is prevention, however, once damage has occurred restoration can be used to accelerate
the recovery of affected marshes.

Objective Fifteen: Reduce the frequency of off-road vehicle damage and restore damaged salt marsh
habitat along the Tolomato River.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Facilitate or conduct research and summarize published literature on salt marsh resiliency to
physical damage.

2. Summarize information from GTM Research Reserve affiliated research projects and literature
reviews for integration into its education and stewardship program.

3. Establish a photo-point database of off-road vehicle damage and habitat recovery projects by location.

Resource Management Strategies:
Core Strategies

1. Report any unauthorized vehicle activities harming salt marsh habitat within the GTM Research
Reserve to the appropriate regulatory and enforcement agency.

2. When feasible, fence, post, and re-vegetate unauthorized access points.
3. Provide GIS support to track damage by unauthorized vehicles.

4. Conduct regular staff or volunteer patrols, including aerial, water, and terrestrial surveys, to monitor
for vehicle and other damage.

Education and Outreach Strategies:
Core Strategies

1. Provide information concerning marsh habitat resiliency through displays, fact-sheets, posters, K-
12 programming, and public outreach activities.

2. Produce press releases for newspapers about the issue and its ecological effects.

3. Partner with homeowners associations and ATV distributors to promote awareness of marsh
habitats and their sensitivity to vehicle traffic.



Secondary Strategies

1. Develop posters and kiosks for education centers and parks in communities adjacent to marshes
explaining damage caused by unauthorized vehicles.

Performance Measures:
1. Trends in patterns or frequency of salt marsh damage attributed to off-road vehicles.
2. Trends in the number of staff/volunteer patrols of salt marsh habitat along the Tolomato River.

Issue Sixteen: Sources, biological significance, and status and trends of pollutants affecting the GTM
Research Reserve’s habitats and water quality require additional examination

Introduction: Reserves are established to serve as platforms for research and education to understand
natural coastal processes and to generate information to enhance our ability to manage natural
resources. Pollutants have a direct and deleterious impact on this purpose. A fundamental need is to
restore and maintain natural estuarine conditions to the fullest extent possible. The GTM Research
Reserve will partner to facilitate and conduct research necessary to understand the status, trends and
biological significance of pollutants to develop management priorities.

Objective Sixteen: Identify the current status, biological significance, and source of water column,
sediment and oyster tissue contaminants to support the tracking of long-term changes in the biological
significance, source, and trends in water column, sediment and oyster tissue contaminants.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. In partnership with State Universities pursue National Science Foundation’s Long-Term
Ecological Reserve network status for the GTM Research Reserve to focus additional scientific
resources on this issue.

2. Facilitate or conduct modeling and long-term monitoring to identify the current status, biological
significance, source, and trends in water column nutrient concentrations and sediment and oyster
tissue pesticide, PAH, and heavy metal concentrations.

3. Support continuation and full implementation of the NERR System-Wide Monitoring Program (SWMP).

4. Conduct or facilitate monitoring along suspected pollutant gradients affecting the GTM Research
Reserve (e.g., Ponte Vedra Lake drainage system, headwaters of Pellicer Creek, Tributaries of the
Tolomato and Matanzas Rivers).

5. Use SWMP datasets to examine indicators of estuarine health such as duration of hypoxia, salinity
change, turbidity, and nutrient concentrations.

6. Assist the Friends of the Reserve and other partners in pursuit of grants to help fund research and
monitoring projects.

7. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program.

Resource Management Strategies:
Core Strategies

1. Provide GIS and GPS support for water quality and contaminant monitoring.
2. Develop trained volunteer based monitoring programs.

3. Partner with DEP’s TMDL (Total Maximum Daily Load) Program, St. Johns River Water Management
District (SJRWMD), Florida Department of Agriculture and Consumer Services (FDACS), and St.
Johns County Department of Health (DOH) to obtain current data on water body classification
affecting oyster harvesting.

Education and Outreach Strategies:
Core Strategies

1. Incorporate water quality and contaminant information as it becomes available into educational
programming and outreach materials.
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2. Incorporate information regarding pollutant sources, status and trends and potential solutions into
an annual “State of the GTM Research Reserve” workshop.

3. Initiate a volunteer based (e.g., Lakewatch) water quality monitoring program for Pellicer Creek
and Guana River.

Performance Measures:
1. Number of monitoring programs initiated by pollutant type.
2. Number of biomonitoring tools tested, developed and implemented.
3. Continued implementation of the NERR SWMP.
4. Pollutant sources, status and trends are identified and prioritized.

5. Trends in the duration of hypoxia, salinity change, turbidity, and nutrient concentrations are
analyzed and interpreted.

Issue Seventeen: Excessive by-catch associated with fishing at the dam

Introduction: Reducing bycatch is one of the fundamental principles of sustainable fisheries.
Species deemed undesirable by humans are food for other fish and crabs that may be economically
important. Excessive by-catch can also accumulate at the Guana River Dam thereby reducing the
aesthetics of the experience for other users. The GTM Research Reserve will implement strategies
to reduce by-catch to protect the sustainability of the fisheries at this site and to improve the overall
user experience.

Objective Seventeen: Reduce mortality of by-catch associated with fishing activities at the Guana River Dam.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Conduct periodic surveys to monitor the amount and type of by-catch

2. Summarize by-catch monitoring results for integration into the GTM Research Reserve’s education
and stewardship program.

Resource Management Strategies:
Core Strategies

1. Identify and obtain local sponsorship for circle hook promotions.

2. Estimate and record by-catch disposal at the dam through periodic patrols at the dam and during
clean-ups.

3. Increase staff/volunteer presence at the dam to promote compliance and encourage the release of
by-catch.

4. Promote catch and release fishing activities.
Secondary Strategies

1. Establish a volunteer ranger program trained in current fishing regulations and catch and release
techniques.

Education and Outreach Strategies:
Core Strategies

1. Provide educational material on the ecological importance of by-catch.

2. Promote the use of circle hooks in cooperation with FWC.
Secondary Strategies

1. Partner with local fishing groups/Sea Grant/FWC to conduct catch and release fishing clinics.
Performance Measures:

1. Trends in by-catch at the Guana River Dam based on the clean-up dataset.



Prescribed fire is a tool used by the GTM Research Reserve’s Resource Management Team to conserve
natural biodiversity and prevent uncontrolled wildfires.

Issue Eighteen: Sustainability of commercial and recreational fisheries resources at the dam

Introduction: The dam across the Guana River has altered this estuarine system. Typically, the upper
reaches of an estuary serve as a refuge from predators for juvenile fishes and crabs. Periodic up-river
overflow of water at the dam carry juvenile and larval fish, shrimp, and crabs into the impoundment.
During this event, adult fish and crabs previously trapped above the impoundment migrate to the dam to
feed on the migrating prey items.

Although this event produces a desirable fishing opportunity for local anglers, there is no scientific
information regarding the long-term sustainability of this phenomenon. The GTM Research Reserve will
strive to facilitate and conduct research to understand this complex interaction and make management
recommendations that will ensure sustainability of the fishery while meeting the goals of the FWC
managed Wildlife Management Area.

Objective Eighteen: Achieve measurable progress toward resolving issues concerning the sustainability
of the commercial and recreational fisheries at the dam to ensure spillway management support the
sustainability of the commercial and recreational fisheries at the dam.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Facilitate or conduct long-term monitoring of the Guana Estuary fish and shellfish populations
and water quality conditions on either side of the Guana River Dam especially during spillway water
releases and up-river overflow events.

2. Summarize monitoring results for integration into the GTM Research Reserve’s education and

stewardship program.
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3. Obtain summary reports, and if feasible raw data, from all past fisheries monitoring efforts at the
GTM Research Reserve.

Resource Management Strategies:
Core Strategies

1. Encourage enforcement of up-to-date fishing regulations by increased patrols of ranger and law
enforcement staff.

2. Obtain and maintain records of catch statistics of commercial species caught at the dam.

Education and Outreach Strategies:
Core Strategies

1. Conduct a workshop on the status and trends of local recreational and commercially
important fisheries.

2. Promote catch and release recreational fishing experiences.
Secondary Strategies

1. Partner with local fishing groups/Sea Grant/FWC to conduct catch and release fishing clinics and to
distribute educational information regarding sustainable fisheries.

Performance Measures:
1. Trends in catch rates, size, and biomass by species.
2. Initiation of monitoring programs.

3. Species and water quality below and above the dam are not significantly different or altered by
spillway management.

Issue Nineteen: Need for improved public awareness of the GTM Research Reserve and its mission
relative to oceanic habitats

Introduction: The GTM Research Reserve has direct management responsibility for twenty-five
thousand acres of oceanic habitat as part of the GRMAP. Public awareness and involvement in the long-
term management and conservation of this resource is fundamental to its protection.

Objective Nineteen: Increase activities to explain the GTM Research Reserve’s mission to the general
public and to pursue partnerships with the offshore recreational and commercial fishing community to
ensure the GTM Research Reserve’s mission is understood and appreciated.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Facilitate research to map seafloor habitats.
2. Facilitate right whale research projects.
3. Facilitate underwater archaeological surveys.

4. Summarize research, surveys, and monitoring results for integration into the GTM Research
Reserve’s education and stewardship program.

Secondary Strategies
1. Facilitate NOAA monitoring buoy expansion.

2. Staff or volunteers record catch and bycatch as observers aboard recreational or commercial
vessels within the GTM Research Reserve’s oceanic habitat.

Resource Management Strategies:
Core Strategies

1. Confirm the GTM Research Reserve boundaries are accurately depicted on offshore navigational
charts.

2. Increase the GTM Research Reserve’s staff presence within its oceanic habitats.



3. Obtain and maintain records of catch statistics of commercial species caught within the Reserves
oceanic habitat for use in the GTM Research Reserve’s education and research program.

4. Provide GIS support for ocean mapping projects.

5. Work cooperatively with FWC to report encroachment by shrimp boats within legal state limit
offshore.

Secondary Strategies
1. Identify potential user issues/conflicts relating to the GTM Research Reserve’s ocean habitat.

Education and Outreach Strategies:

Core Strategies
1. Increase the GTM Research Reserve’s involvement with the Clean Boater Program and Clean
Marina partnership program.

2. Increase the GTM Research Reserve’s staff presence at offshore fishing tournaments, boat shows
and similar events.

3. Interpret the GTM Research Reserve’s oceanic habitat and fisheries resources through displays,
fact-sheets, posters, K-12 programming, and public outreach activities.

4. Incorporate Ocean Literacy Standards into education programs.
Secondary Strategies
1. Connect to the fishing community through FWC’s circle hook program.
2. Design and implement user surveys targeting boat shows and fishing tournaments.

Performance Measures:

1. The location and boundaries of the GTM Research Reserve are labeled correctly on navigation
charts (including GPS charts).

2. Trends in attendance at GTM Research Reserve hosted functions targeting coastal ocean
audiences and contact hours for GTM staff and volunteers at boat shows and fishing tournaments.

3. Oceanic resources are quantified and mapped.

Uplands and Freshwater Communities

The uplands and freshwater habitats of the GTM Research Reserve have a long history of manipulation
by humans. Despite this disturbance, these habitats are inhabited by a biologically diverse assemblage
of flora and fauna. The active management tools available to GTM Research Reserve staff for affecting
the biodiversity of these habitats are prescribed fire, mechanical manipulation of vegetation, exotic
species control, re-vegetation, and hydrologic restoration.

Details of the goals, strategies and objectives of the GTM Research Reserve’s CAMA managed lands
prescribed fire program by habitat type and invasive species plan can be found in the appendices. The
GTM Research Reserve will actively pursue opportunities to coordinate partnering agencies within the
GTM Research Reserve to fulfill the resource conservation objectives identified in these plans.

Issue Twenty: Improved integration of the GTM Research Reserve’s stewardship, research, and
education teams to support its prescribed fire program

Introduction: Prescribed fire is an important tool that is used by the GTM Research Reserve’s resource
management team to maintain and restore pyrogenic habitats. Public awareness of the benefits of an
active prescribed fire program is essential to ensure public acceptance of the short-term inconveniences
such as smoke and road closure. The GTM Research Reserve staff is also committed to applying
scientific monitoring to understand the implications of its fire management program on habitats and
species composition.

Objective Twenty: Achieve measurable progress towards integrating the GTM Research Reserve’s
education, research, and stewardship program to more effectively reduce hazards associated with past
fire suppression, maintain natural fire ecology of pyrogenic habitats and to use fire as a tool to restore
the natural succession of rare habitats or to support listed species recovery efforts.
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Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Conduct systematic monitoring of species composition (plants and animals) within experimental
plots with an emphasis on the effects of fire on listed species and overall biodiversity.

2. Conduct and facilitate research to evaluate methods of restoring the natural biodiversity and
microclimate of coastal strand habitat.

3. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program.

4. Repeat the gopher tortoise burrow census and conduct change analyses to document the
distribution and trends in this keystone species.

Resource Management Strategies:
Core Strategies

1. Establish plots within pyrogenic habitats to serve as long-term research sites.

2. Establish mechanical removal versus fire treatment plots within the GTM Research Reserve coastal
strand habitat.

3. Conduct other activities as indicated in the GTM Research Reserve’s prescribed fire plan.

4. Maintain and procure adequate and reliable equipment and ensure staff is adequately trained to
implement the GTM Research Reserve’s prescribed fire program.

5. Pursue continuing staff training on current DEP standards for prescribe fire implementation.

Education and Outreach Strategies:
Core Strategies

1. Interpret the GTM Research Reserve’s prescribe fire program through displays, fact-sheets,
posters, K-12 programming (Fire in Florida’s Ecosystem), and public outreach activities.

2. Deliver fire ecology programming to communities in high fire hazard areas adjacent to the GTM
Research Reserve.

Performance Measures:
1. Acres of fire hazard reduced.
2. Acres of habitats restored.
3. Acres of habitats sustained in a prescribed successional rotation.
4. Sustained natural biodiversity and enhanced listed species abundance.

Issue Twenty-one: Improved integration of the GTM Research Reserve’s stewardship, research, and
education components of its invasive species control program

Introduction: Displacement by exotic species is considered to be the second greatest threat to worldwide
natural biodiversity. Lessons learned by exotic species research indicate that the most cost-effective strategies
for responding to this threat are early detection and prevention. Global warming will likely cause a range
expansion of tropical and subtropical species. The GTM Research Reserve’s location makes it particularly
vulnerable to invasion by species established in south Florida. Several invasive exotic species, such as
Brazilian pepper (Schinus terebinthifolius) and Australian pine (Casuarina sp.), are already found in surrounding
landscapes but not yet established in the GTM Research Reserve. Diligence is necessary to ensure that these
and other invasive exotic species do not become established in the GTM Research Reserve.

Objective Twenty-One: Achieve integration of the GTM Research Reserve’s education, research, and
stewardship program to more effectively control and, if possible, to eradicate Exotic Pest Plant Control
Council (EPPC) category | and category Il invasive exotic species within CAMA managed lands.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Monitor changes in natural biodiversity in sensitive habitats.
2. Monitor for new and established exotic species.



3. Summarize ecosystem science strategy results for integration into the GTM Research Reserve’s
education and stewardship program.

Resource Management Strategies:

Core Strategies
1. Proactively respond to new exotic species invasions.
2. Control existing invasive species consistent with state and federal protocol to minimize non-
target damage.
3. Build and maintain an exotic species GIS database.

Education and Outreach Strategies:

Core Strategies
1. Interpret the GTM Research Reserve’s invasive species control program through displays, fact-
sheets, posters, K-12 programming, and public outreach activities.
2. Deliver invasive species ecology programming to communities adjacent to the GTM Research
Reserve and encourage native landscaping.
3. Facilitate and support Florida Friendly Yards and native plant landscaping programs within the
GTM Research Reserve and surrounding watershed communities.

Secondary Strategies
1. Serve as a clearinghouse concerning information relating to estuarine-based exotic species.

Performance Measures:
1. Area or number of non-native species removed.
2. Decreasing trend of ecological impact from non-native species as measured by loss of sentinel
native species.

3. The GTM Research Reserve’s CAMA managed habitats have fewer invasive species than adjacent
unmanaged landscapes.

Issue Twenty-Two: Dune habitat loss due to illegal crossovers

Introduction: Within the GTM Research Reserve, dune habitats are critical for several listed species.
Dunes not only benefit wildlife, they are essential barriers to storm surge associated with coastal storms.
These habitats are particularly sensitive to foot traffic from humans and pets that access the beach
across unauthorized points along the highway. Once established a crossover can be eroded by winds
and destabilize adjacent areas. The GTM Research Reserve maintains beach access using several
elevated boardwalks that safely allow beachgoers to access the waterfront with minimal disturbance to

the dune system.

Objective Twenty-Two: Reduce illegal dune crossovers and substantially restore impacted dune
vegetation by limiting beach access to authorized dune crossovers and by restoring dunes damaged by

unauthorized access.

Integrated Strategies

Ecosystem Science Strategies:

Core Strategies
1. Establish photo points to document unauthorized dune crossovers and to assess the success of
dune restoration projects.
2. Summarize research results for integration into the GTM Research Reserve’s stewardship and
education program.

Secondary Strategies
1. Examine trends and patterns in unauthorized dune crossovers.

2. Track restoration progress using photo-points.
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The GTM Research Reserve serves as a clearinghouse for science-based information on coastal
processes to guide informed decisions by the local community.

Resource Management Strategies:
Core Strategies

1. Increase staff and law enforcement patrols along State Road (SR) A1A.

2. Fence, re-vegetate, and irrigate all unauthorized dune crossovers until restored to a natural or
stable condition.

3. Provide GIS support for dune restoration and monitoring projects.

Education and Outreach Strategies:

Core Strategies
1. Interpret the GTM Research Reserve dune habitat restoration program through displays, fact-
sheets, posters, K-12 programming, and public outreach activities.

2. Deliver dune ecology programming to communities adjacent to the GTM Research Reserve and
users of the beach.

Performance Measures:
1. Reducing trends in unauthorized dune crossovers as measured by systematic photo point monitoring.
2. Numbers of crossovers restored in dune habitats.

Issue Twenty-Three: Fire suppression and hydrologic alterations have reduced natural biodiversity of
the GTM Research Reserve’s freshwater depression marsh habitat

Introduction: Freshwater depression marshes are a rare habitat in present day Florida. The area that

is now the GTM Research Reserve once contained many more acres of this habitat. Mosquito ditching
and other hydrological alterations, along with fire suppression, have reduced the extent of freshwater

depression marsh habitat. In an effort to conserve natural biodiversity the GTM Research Reserve will

restore this habitat and monitor its recovery.

Objective Twenty-Three: Restore natural hydrologic cycle and fire ecology to the GTM Research
Reserve’s depression marsh habitats within the CAMA managed area.



Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Monitor and prepare reports concerning the hydrology of the restored freshwater depression
marsh habitat.

2. Monitor and prepare reports relating to biodiversity of the restored freshwater depression
marsh habitat.

3. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program.

Secondary Strategies
1. Facilitate or conduct laboratory studies on the non-target effects of mosquito control on non-target
arthropod and amphibian populations within the freshwater depression marsh habitat.

Resource Management Strategies:

Core Strategies
1. Use prescribed fire and vegetation removal to restore depression marsh habitats.

2. In cooperation with FWGC, fill ditches and restore hydrologic connectivity of the GTM Research
Reserve’s freshwater marsh system.
3. In cooperation with the Anastasia Mosquito Control District, ensure wildlife compatible methods of
mosquito control are incorporated into the restoration plan.
4. If feasible, reintroduce stripped newts and other compatible species to the restored depression
marsh habitat in accordance with approved species recovery plans.

Education and Outreach Strategies:

Core Strategies

1. Interpret the GTM Research Reserve’s depression marsh restoration program through displays,
fact-sheets, posters, K-12 programming, and public outreach activities to highlight its resource
management efforts.

2. Deliver depression marsh ecology and restoration education programs to communities adjacent
to the GTM Research Reserve and users of the trail system to promote community restoration and
stewardship projects.

Performance Measures:
1. Results of hydrologic and biological monitoring indicate restoration objectives were met.

2. Acres of depression marsh habitat restored.

Issue Twenty-Four: Direct human-related disturbance of sea turtle and least tern nesting habitats within
beach and dune habitats

Introduction: Unintentional disturbance of listed species by human activities requires continual
evaluation. This issue is focused on direct human interactions with listed species and habitats. The
cumulative impact of many brief disturbances can cause nesting birds to abandon their nests. Relocating
sea turtle nests associated with beach re-nourishment activities may cause subtle changes in turtle
behavior. The GTM Research Reserve will incorporate existing and future research results into its
stewardship and educational programs to address this issue.

Objective Twenty-Four: Reduce disturbance of sea turtle and least tern nesting habitats by
human activities

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Conduct or facilitate research to establish protocols for evaluating disturbance.
2. Establish baseline conditions for this evaluation protocol.
3. Continued sea turtle and least tern monitoring of CAMA managed beaches. 93
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4. Summarize research results for integration into the GTM Research Reserve’s education and
stewardship program.

Secondary Strategies

1. Facilitate or conduct research to investigate the impacts of nest relocation on hatchling behavior.
Resource Management Strategies:
Core Strategies

1. Install walkover and parking lot signage at beach access locations.

2. Develop a GIS database that identifies sea turtle and least tern nesting sites.

3. Install updated beach parking lot kiosks that alert beach goers to the current status of nesting
turtles and birds.

4. Train volunteers to assist with field monitoring programs and to serve as beach ranger courtesy officers.

5. In cooperation with FWC and other wildlife management agencies encourage consistent
enforcement of applicable laws, regulations, and ordinances affecting nesting, resting or foraging
shorebirds and nesting sea turtles.

6. In cooperation with FWC and other wildlife management agencies develop a plan to coordinate
management of nesting, resting or foraging shorebird habitat.

Education and Outreach Strategies:
Core Strategies

1. Interpret beach ecology through displays, fact-sheets, posters, K-12 programming, and public
outreach activities.

2. Initiate beach nature walks on weekends during peak tourist seasons.

3. In cooperation with local property managers and owners, continue to develop and distribute new
owner and tenant beach stewardship packets.

4. Design up-to-date seasonal beach and parking lot educational kiosks.
5. Recruit volunteers to assist with field monitoring programs.
Performance Measures:
1. Increasing trends in the success of nesting sea turtle and least tern populations.
2. Decreasing trends in the observations of incidents of nest site disturbance by humans.

Issue Twenty Five: Excessive beach lighting during sea turtle nesting season

Introduction: Disorientation from artificial lighting can lead to the death of sea turtle hatchlings. These
hatchlings have an inborn tendency to move in the brightest horizon. On a natural beach, the brightest
direction is most often the open view of the night sky over, and reflected by, the ocean. Hatchlings also
tend to move away from darkly silhouetted objects associated with the dune profile and vegetation.
Because any visible light from an artificial source can cause problems, the most reliable “instruments”
to use when making judgments about problem lighting are the eyes of a human observer on the nesting
beach. Any light source producing light that is visible from the beach is likely to cause problems for
nesting sea turtles and their hatchlings.

Objective Twenty-Five: Reduced wildlife impacts due to artificial lighting to non-detectable levels.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize research information regarding hatchling disorientation and beach lighting for
integration into the GTM Research Reserve’s stewardship and education program.

Resource Management Strategies:
Core Strategies

1. Support and facilitate local community based beach lighting patrol programs for the beaches
directly managed by CAMA.



Education and Outreach Strategies:
Core Strategies

1. Provide USFWS light switch stickers and other information in new home owner/ renter welcome packets.
Secondary Strategies
1. Support the International Dark Skies Initiative (IDSI) (e.g., host Star Parties for the local chapter).

2. Recruit volunteers to support a community based beach lighting patrol program for the beaches
directly managed by CAMA and in coordination with St Johns County lighting officer.

3. Offer sample ordinances and workshops for local governments (IDSI).
Performance Measures:

1. Reducing trends in beach lighting violations.

2. Reducing trends in hatchling disorientation due to artificial light.

Issue Twenty-Six: Beach erosion

Introduction: Beach erosion can have a negative effect on beachfront property as well as on wildlife
that depend on beach and dune habitats for survival. In order to understand this issue in an ecosystem
context it is important to consider large-scale processes and to focus beyond specific stretches

of coastlines. Ensuring long-term survival of dune and beach dependent species requires careful
management of beach habitats and careful consideration of alternatives for beach habitat management.
Past experience has shown that a “quick fix”, such as shoreline stabilization with jetties, can cause
greater erosion and loss of adjacent habitats in the long-term.

Objective Twenty-Six: Serve as a clearinghouse of information concerning beach processes to guide
decisions affecting local beach renourishment, inlet management, and stabilization projects.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize existing research information regarding coastal processes, inlet management and
beach erosion from GTM Research Reserve affiliated workshops for integration into its education and
stewardship program.

2. Facilitate research to analyze beach profile data from the DEP Bureau of Beaches and Coastal Systems
and the Army Corps of Engineers to determine erosion rates and long-term effects of sea level rise.

3. Facilitate research to conduct finer time-scale profile measurements of the GTM Research
Reserve beaches.

Resource Management Strategies:
Core Strategies

1. Report any unauthorized shoreline hardening or construction activities harming dune habitat within
the GTM Research Reserve to the appropriate regulatory agency.

Education and Outreach Strategies:
Core Strategies

1. Interpret beach processes through displays, fact-sheets, posters, K-12 programming, and public
outreach activities.

2. Deliver a coastal processes and beach erosion workshop to communities adjacent to the GTM
Research Reserve.

3. Establish a long-term beach profile database from the existing GTM education activities.

4. Deliver a Matanzas Inlet workshop to highlight the rarity of the existence of a non-modified inlet and
the dynamic processes that affect this unique inlet.

Performance Measures:
1. Workshop attendance and CTP attendee survey.
2. Beach erosion response plans are based on the best available scientific information.
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6.4 /| Watershed Landuse

Goal: Reduce the impact of watershed landuse on coastal resources by identifying priority pollutants
and encouraging best management practices.

Introduction: To successfully sustain and improve the condition of the GTM Research Reserve’s natural
resource management strategies must address watershed-scale issues. The primary objective of these
strategies is to reduce or prevent nonpoint source pollution from contaminating the GTM Research
Reserve’s habitats. Increasing coastal populations will require novel approaches to managing watershed
landscapes and reducing pollutant loadings to sustain or improve coastal water quality. The GTM
Research Reserve will actively encourage, coordinate or facilitate projects that reduce pesticide and
fertilizer use, conserve water, encourage renewable energy technologies, promote native landscaping,
and preserve land buffering wetlands, watershed flow-ways and shorelines. The GTM Research Reserve
will also strive to serve as a demonstration site and a clearinghouse for innovative science-based
technologies and methods that support this objective.

Issue Twenty-Seven: There is a need for an improved and coordinated science-based approach to
watershed management

Introduction: Much of the GTM Research Reserve’s watershed is likely to be developed over the next few
decades. The window of opportunity for wise watershed-scale planning is now. Scientists and engineers
have research techniques and modeling approaches that are useful in predicting the necessary buffers for
protecting water quality and wildlife corridors. The state, county and local agencies have identified impaired
waters, in limited cases have identified probable pollutant sources, and have initiated the development

of watershed basin or action plans. Implementation of these plans will involve a consolidated effort of
government agencies, scientists, engineers, non-governmental organizations, private developers and
citizens. Successful strategies must involve these stakeholders and provide solutions that do not infringe
on the rights of private property owners or preclude long-term conservation of public trust resources.

Objective Twenty-Seven: Facilitate the development of watershed management plans for the GTM
Research Reserve’s watersheds that use conservation strategies focused on sustainable ecosystems.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Facilitate or conduct research that identifies watershed flow-ways and adequate buffers that protect
water quality, link wildlife corridors and greenways, and promote sustainable landuse practices.

2. Ensure the GTM Research Reserve’s monitoring dataset is used by local, regional and State
agencies to identify short-term variability and long-term trends in nutrient concentrations, dissolved
oxygen, salinity, turbidity, and as an index of eutrophication.

3. Summarize scientific information from GTM Research Reserve and partner affiliated activities and
research projects for integration into its education and stewardship program.

Resource Management Strategies:
Core Strategies

1. Provide GIS support for education and training programming targeting coastal decision makers to
encourage best management practices for the GTM Research Reserve’s watershed as requested.

2. Serve as a demonstration site and a clearinghouse for new technologies and methods that reduce
pesticide and fertilizer use, conserve water, encourage renewable energy technologies, and promote
native landscaping.

3. Partner with St. Johns County and Flagler County to place signs along highways to identify

the boundary of the GTM Research Reserve watershed and to increase public awareness of the
connection between landscape and estuary.

4. Partner with St. Johns County, Flagler County and the SURWMD to map flow-ways, buffers, and
storm water runoff entry points into the estuary.

5. Encourage watershed-scale ecosystem management principles are included in the City and
County Comprehensive Planning process.



6. Support and encourage land acquisition and less than fee simple conservation programs to
encourage science-based strategies guided by sustainable land use concepts in GTM Research
Reserve’s watershed.

Education and Outreach Strategies:
Core Strategies

1. Deliver a series of workshops focused on proactive watershed- scale conservation and
development planning to integrate planning and research efforts by the SURWMD, DEP, county
planners, city planners, universities, major landowners, and concerned citizens.

2. Incorporate the results of these watershed workshops into the GTM Research Reserve’s fact-
sheets, posters, K-12 programming, and public outreach activities.

3. Explore, and if feasible, implement Non-point Education for Municipal Officials (NEMO) initiatives
for the communities in the GTM Research Reserve’s watershed.

4. Deliver periodic workshops on green building techniques, green lodging, green marina, renewable

energy technologies and other State sponsored programs supporting sustainable landuse practices.

5. Host workshops to encourage land acquisition programs and to explore alternative opportunities
including mitigation banking and conservation easements.

Performance Measures:

1. Positive changes in watershed landuse patterns (i.e., Flow-ways, buffers, and wildlife corridors are
identified and conserved).

2. Ecosystem-science-based watershed management is included in City and County Comprehensive
Plans.

3. The GTM Research Reserve’s monitoring dataset is used by local, regional and State agencies
to identify short-term variability and long-term trends in nutrient concentrations, dissolved oxygen,
salinity, turbidity, and as an index of eutrophication.

Issue Twenty-Eight: Providing environmental education for the residents of the new town of Nocatee

Introduction: The town of Nocatee will adjoin the GTM Research Reserve’s northern components
western boundary along the Tolomato River. Nocatee has a 25-year projected build out totaling 30,000
to 35,000 people and 14,200 homes, 5 million square feet of commercial and retail space, 270 acres of
neighborhood and community parks and nine school sites.

This community will also have significant conservation lands including the Nocatee Greenway, a 4,700-
acre network of upland and wetland habitat that provides and protects important wildlife corridors. The
greenway will connect the St. Johns River, Durbin Creek, Twelve Mile Swamp, Tolomato River Basin and
the Atlantic Ocean and provide migratory corridors for wildlife. It is also planned that this greenway will
provide the public with many recreational opportunities such as bicycling, hiking, bird watching, jogging
and horseback riding. In addition, 2,400 acres of waterfront buffer, fronting 3.5 miles of the Tolomato
River and immediately adjacent to the GTM Research Reserve will be conserved.

This development will alter the GTM Research Reserve’s ecology on a watershed scale. The GTM
Research Reserve will partner with the planners, developers, home owner associations, and residents of
Nocatee to provide education and outreach opportunities that encourage ecological stewardship.

Objective Twenty-Eight: Proactively improve the environmental awareness and stewardship practices of

residents of the Town of Nocatee so it may serve as a model of a sustainable coastal community.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. In cooperation with the Hastings Facility for Sustainability, conduct or facilitate research to examine

technologies and landscaping alternatives to reduce nonpoint source pollutant runoff.

2. Summarize scientific information from GTM Research Reserve affiliated workshops and facilitated
research projects for integration into its education and stewardship program.
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Resource Management Strategies:
Core Strategies

1. Apply and demonstrate environmentally compatible landscaping practices at the EEC and if
feasible, within the Town of Nocatee.

2. Provide feedback and recommendations for the management of the Nocatee Preserve.

Education and Outreach Strategies:
Core Strategies

1. Facilitate and integrate Florida Native Plant Society and Florida Yards and Neighborhoods (FYN)
concepts into the GTM Research Reserve’s EEC and educational programming.

2. Deliver “sustainable living” workshops to Nocatee residents and developers.

3. Develop teaching modules catered to Nocatee residents’ issues and needs as a model for other
communities in northeast Florida.

4. Export lessons learned in sustainable living to other communities.

5. In partnership with the University of Florida Extension program develop a Green-Household and
Landscaper Training Certificate Program.

Secondary Strategies
1. Interpret the effectiveness of green practices implemented at the EEC.
Performance Measures:

1. Trends in the number of FYN certified yards established or Green-Household Certificates awarded
in the Town of Nocatee.

2. Trends in research projects conducted or facilitated with a nonpoint source pollutant reduction focus.
3. Trends in water-use, fertilizer applied and electricity use in Nocatee.

Issue Twenty-Nine: The need to continue to support the communities surrounding the southern
component of the GTM Research Reserve as a center for environmental education and research

Introduction: The Town of Marineland and surrounding communities have a long history of supporting
environmental stewardship, research and education. Guided by the aspirations of this community, the
GTM Research Reserve will seek partnerships to foster ecologically sustainable and economically viable
solutions that are compatible with this unique locale.

Objective Twenty-Nine: Increase the GTM Research Reserve education, stewardship and research
programming within its southern component.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Explore, and if feasible, coordinate a volunteer water quality monitoring program for Pellicer Creek
linked to the GTM Research Reserve’s SWMP activities.

2. Summarize information from GTM Research Reserve’s southern component affiliated volunteer and
SWMP monitoring projects for integration into its education and stewardship program.

Resource Management Strategies:
Core Strategies

1. Increase staff presence and stewardship activities in the GTM Research Reserve’s southern
component.

Education and Outreach Strategies:
Core Strategies

1. Increase efforts to interpret coastal habitats through displays, fact-sheets, posters, K-12
programming, and public outreach activities in the southern component of the GTM Research Reserve.

2. Plan workshops using facilities located in Marineland.
3. Increase Friends of the Reserve’s presence and activities at the south office.



Secondary Strategies

1. Partner with Florida Audubon and Flagler County to increase opportunity for volunteer monitoring
of bird populations and related educational opportunities within the conservation lands of the

southern component.

Performance Measures:
1. The number of educational programs completed in the southern component of the GTM Research
Reserve.
2. The number of workshops delivered at the Marineland facility and surrounding area.
3. The number of research projects initiated in the southern component of the GTM Research
Reserve.
4. The number of stewardship activities accomplished in the southern component of the GTM
Research Reserve.

6.5 / Cultural Resources

Goal: Enhance understanding, interpretation and preservation of the GTM Research Reserve’s
cultural resources.

Introduction: The lands and waters that make up the GTM Research Reserve have a rich history of
human occupation. In order to adequately assess and interpret the full range of cultural resources the
GTM Research Reserve will facilitate and conduct research to serve as a foundation for developing a
comprehensive cultural resources management plan. All land management activities involving ground
disturbing components will undergo a cultural resources assessment using best management practices
as defined by the Florida Department of State Division of Historical Resources.

Local leaders and educators are a primary constituency for environmental workshops and field studies.
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Issue Thirty: A cultural resources inventory for CAMA managed uplands at GTM Research Reserve has
not been completed

Introduction: CAMA managed lands within the GTM Research Reserve have a rich history of human
occupation dating back over 5000 years. In order to better protect these valuable culture resources the
GTM Research Reserve needs a detailed assessment of the location and description of these resources.

Objective Thirty: Complete Phase | and Phase Il archaeological surveys of CAMA managed lands on
the Guana Peninsula.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize research information regarding cultural resources for integration into the GTM
Research Reserve’s education and stewardship programs.

2. Working with partners, pursue grant funding to refine information on known archaeological sites
and identify prehistoric settlement patterns.

Resource Management Strategies:
Core Strategies

1. Complete Florida Master Site File forms for all known but unrecorded sites.

2. Plan and initiate a program of professionally conducted cultural landscape studies throughout
CAMA managed uplands incorporating Phase | and if feasible, Phase Il archeological surveys.

3. Provide GIS support for archeological surveys.

Education and Outreach Strategies:
Core Strategies

1. Interpret the results of archeological surveys through displays, fact-sheets, posters, K-12
programming, and public outreach activities.

Performance Measures:
1. Number of cultural sites surveyed using Phase | criteria.
2. Number of cultural sites surveyed using Phase Il criteria.
3. Initiation of a Cultural Landscape Study for CAMA managed lands on the Guana Peninsula.
4. Number of new sites recorded.
5. Percent of the Guana Peninsula surveyed using Phase | Criteria.

Issue Thirty-One: There is a need for a consolidated list of archeological artifacts collected from CAMA
managed lands of the GTM Research Reserve

Introduction: Archaeological artifacts have been collected from the GTM Research Reserve since the
late 1800’s. Fortunately these collections have been documented and preserved at reputable institutions.
Nevertheless a comprehensive description of the entire collection needs to be compiled and made
accessible to educators and researchers to interpret and study.

Objective Thirty-One: Develop the first complete scope of collections for all artifacts collected from
CAMA managed lands.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Identify the location, condition and obtain a digital photo and description of all artifacts previously
collected by archaeologists.

Resource Management Strategies:
Core Strategies

1. Assemble a “scope of collections” statement, including a catalog and inventory of all permanent
collections held at the GTM Research Reserve or elsewhere.

2. Provide GIS support for these archaeological inventories.



Education and Outreach Strategies:
Core Strategies

1. Interpret information, photos and collected artifacts through displays, fact-sheets, posters, K-12
programming, and public outreach activities.

Performance Measures:
1. Completion of the “scope of collections”.
2. The number of artifacts cataloged.

Issue Thirty-Two: Lack of public awareness relating to the significance of the cultural resources within
CAMA managed lands and waters of the GTM Research Reserve

Introduction: As the GTM Research Reserve’s archaeological surveys and artifact collection inventory
are progressing this information will need to be incorporated into its education and outreach programs.

Objective Thirty-Two: Enhance opportunities for the public to experience the significance of the cultural

resources on CAMA managed lands within the GTM Research Reserve.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Summarize information regarding cultural resources for integration into the GTM Research
Reserve’s education and stewardship programs.

Resource Management Strategies:
Core Strategies

1. Install adaptable-interpretive kiosks and displays to provide up-to-date information on cultural
resources for visitors to the GTM Research Reserve.

2. Work cooperatively with the Lighthouse Archaeological Maritime Program (LAMP) and other

partners to explore and, if feasible, establish a Florida National Maritime Heritage Designation for the

GTM Research Reserve and surrounding area.

Education and Outreach Strategies:
Core Strategies

1. Seek training for staff and volunteers in cultural resource interpretation.
2. Host Archaeology Symposia at the GTM Research Reserve.

3. Develop a program involving docents to provide cultural resource information to trail users and
EEC visitors

4. Develop kiosks, displays, fact sheets and brochures to interpret specific cultural artifacts and
resource sites such as Shell Bluff, Wright’s Landing, Sanchez Mound and other significant sites

or artifacts.

5. Include information on cultural resources and history in the GTM Research Reserve K-12 and adult

education programming.
Performance Measures:

1. Trends in user satisfaction survey responses regarding cultural resource interpretation on visitor
use surveys.

2. Increased partnerships with cultural resource based organizations, educators and scientists.

3. Trends in educational opportunities involving the GTM Research Reserve’s archaeological resources

including media coverage and the number of new kiosks, fact sheets, displays and brochures.

Issue Thirty-Three: Degradation of known cultural sites on the Guana Peninsula

Introduction: Coastal erosion, and to a lesser extent vandalism, threatens the integrity of the GTM
Research Reserve’s cultural resources. This issue is principally associated with coastal erosion of Shell
Bluff and Wright’s Landing sites along the Tolomato River and vandalism or hog damage occurring at
cultural resource sites on the Guana Peninsula. Research indicates that the erosion of the Tolomato
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shoreline is a combination of wave and current energy associated with boat wakes, tides, storms, and
wind. Sea level rise may also be adversely influencing coastal erosion. The GTM Research Reserve will
partner with other governmental agencies, universities, private groups and citizens to seek solutions to
preserving the cultural heritage of the Guana Peninsula.

Objective Thirty-Three: Develop an effective approach to maintain and conserve known
archaeological sites and their associated artifact assemblage from vandalism, erosion and other
forms of degradation.

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Monitor the condition of sites through the use of photo points.

2. Summarize information from surveys and photo points for integration into the GTM Research
Reserve’s education and stewardship programs.

Resource Management Strategies:
Core Strategies

1. Regularly assess the condition of recorded and unrecorded cultural resources.
2. Document vandalism and hog disturbance.

3. Discourage vandalism and hog disturbance through fencing and other means as
deemed necessary.

4. Seek professional archaeological assessments to document and determine feasibility of relocation,
re-creation and repair of historic structures.

5. Work cooperatively with the FIND and other partners to explore, and if feasible, preserve and
interpret historical maritime settlements threatened by coastal erosion.

Education and Outreach Strategies:
Core Strategies

1. Develop kiosks, fact sheets and brochures to interpret repair, relocation, re-creation and
rehabilitation of historic structures of cultural sites threatened by coastal erosion.

Performance Measures:
1. Trends in visible damage through time as documented by photo points.
2. Historic structures and artifacts are preserved, relocated, re-created or repaired.

6.6 / Global Processes

Goal: Serve as a clearinghouse of information concerning global and meteorological processes and a
demonstration site for green building technologies and practices.

Issue Thirty-Four: The GTM Research Reserve’s EEC should serve as a model for the green building
technologies for the community

Introduction: On July 13, 2007, Florida Governor Crist signed three climate change related
executive orders. These orders set greenhouse gas (GHG) emission reduction targets for state
agencies and departments of 10 percent below current levels by 2012, 25 percent below by
2017, and 40 percent below by 2025. The order also adopts the U.S. Green Building Council’s
Leadership in Energy and Environmental Design (LEED) standards for all new state government
facilities and all existing buildings owned by the Department of Management Services.
Furthermore they require state-owned vehicles to be more fuel efficient and to use ethanol and
biodiesel fuels when available. In addition, these orders set statewide GHG emission reduction
targets to the year 2000 level by 2017, the level during 1990 by 2025, and 80% below 1990 levels
by 2050. The order directs the Florida Secretary of Environmental Protection to immediately
develop rules to adopt the California motor vehicle GHG emission standards. The Florida Energy
Code for Building Construction will also be revised to increase the energy performance of new
construction by at least 15% from the 2007 Building Energy Code Standards. The Florida Public



Service Commission has been requested to initiate rulemaking to require that utilities produce
at least 20% of their electricity from renewable sources. The Governor also created an Action
Team on Energy and Climate Change to develop an Energy and Climate Change Action Plan to
recommend ways to meet the new GHG reduction targets. The GTM Research Reserve’s EEC
is uniquely suited to serve as a meeting place and a clearinghouse for information as well as a
demonstration site for green building technologies.

Objective Thirty-Four: Retrofit the GTM Research Reserve’s EEC to serve as a demonstration site for
green technologies and to reduce its reliance on nonrenewable energy.

Integrated Strategies

Ecosystem Science Strategies:

Core Strategies
1. Collect and summarize data regarding energy and cost savings associated with various retrofits
and integrate this information into the education and stewardship program.

Resource Management Strategies:

Core Strategies
1. Develop an Environmental Systems Management Plan for the GTM Research Reserve’s facilities
and vehicles.

2. Maintain on-site demonstration displays for FYN landscapes and renewable energy technologies,
such as reducing the use of maintenance intensive sod for landscaping and replacing the areas of
sod with native ground cover.

Education and Outreach Strategies:
Core Strategies

1. Develop fact sheets and brochures to interpret EEC improvements (water conservation, energy
demand and recycling).

2. Conduct a workshop addressing green building retrofitting technologies.

3. Develop on-site demonstration displays for FYN landscapes, green technologies, sustainable
living, and best management practices (BMP’s).

4. Develop a volunteer based committee to take ownership of landscaping and building technologies
to implement portions of the Environmental Management System plan for the EEC (i.e., reduce areas

to be mowed, decrease impervious surfaces, better manage landscape vegetation, research and
recommend alternative energy sources, reduce energy consumption, and increase recycling).

Secondary Strategies

1. Coordinate with DEP’s Energy Office to provide information regarding grants and opportunities to
the communities surrounding the GTM Research Reserve.

Performance Measures:

1. Trends in the GTM Research Reserve’s water and fuel consumption, electricity used, and
recycling program.

2. Trends in public requests for green building and renewable energy information.

Issue Thirty-Five: The need to disseminate the latest information on global climate change and sea
level rise

Introduction: Sea level rise and global warming will eventually influence all coastal communities and
habitats throughout the world. NOAA and DEP are the federal and state agencies charged with taking
the lead on global climate issues. Due to its affiliation with these agencies, the GTM Research Reserve
is uniquely positioned to be a source of information regarding this important topic and to serve as a
clearinghouse for the latest scientific information.

Obijective Thirty-Five: Disseminate up-to-date scientific information regarding climate change and sea
level rise.

103



104

Integrated Strategies

Ecosystem Science Strategies:
Core Strategies

1. Partner with United States Geological Survey researchers to establish Sediment Elevation Table
monitoring within the GTM Research Reserve.

2. Facilitate or conduct species range expansion monitoring including invasive species.

3. Partner with NOAA on sea level rise projects for access to the most current data sets and
projections.

4. Summarize information from the GTM Research Reserve’s workshops and monitoring programs for
integration into its education and stewardship programs.

5. Facilitate or conduct monitoring of long-term sentinel emergent marsh habitats associated with the
GTM Research Reserve’s SWMP activities.

Resource Management Strategies:
Core Strategies

1. Based on the current state of knowledge of sea level rise, assess potential natural and cultural
resource losses and begin a long-term planning process.

2. Provide GIS support to educational and research climate change and sea level rise initiatives.

3. Work cooperatively with local and regional partners to develop and implement restoration or
acquisition plans to respond to marsh habitat migration scenarios associated with predicted sea
level rise.

Education and Outreach Strategies:
Core Strategies

1. Develop fact sheets and brochures to interpret the fate of specific cultural and natural resources
based on the best available information on global climate change and sea level rise.

2. Include research results for the GTM Research Reserve’s sediment elevation tables into its
educational programming.

3. Conduct workshops addressing climate change and sea level rise for the local community and
northeast Florida region.

Performance Measures:

1. Trends in requests for the GTM Research Reserve to provide information regarding sea level rise
and climate change.

2. Trends in sea level rise and climate change research projects initiated.
3. Trends in long-term planning for habitat migration and cultural resources preservation.



Public access must be accompanied by assessments of habitat condition to ensure sustainable high
quality user experiences.

Part Three

Additional Plans

Chapter Seven

Administrative Plan

Background

Administration of a National Estuarine Research Reserve (NERR) is accomplished through federal,

state and local partnerships. At the national level, the National Oceanic and Atmospheric Administration
(NOAA) is responsible for the administration of the NERR System. NOAA'’s Estuarine Reserves Division
(ERD) works with state agencies in developing a national network of estuarine research reserves. NOAA
provides funding to eligible state agencies for the establishment and continued operation of reserves, as
well as funding for construction and land acquisition activities; provides program guidance and oversight
including review and approval of management plans; and conducts periodic evaluations to validate that
operations are consistent with NERR goals and objectives.

The DEP is responsible for local administration and management of Florida’s research reserves. CAMA,
within DEP’s Division of Land and Recreation, administers on-site operations, hires GTM Research
Reserve staff and reviews program content for each NERR in the state. CAMA also manages the state’s
41 aquatic preserves and partners with NOAA in the management of the Florida Keys National Marine
Sanctuary. It uses information developed within the NERR program to improve management in its other
marine and estuarine program areas of responsibility.

Current Staff

The GTM Research Reserve staff assignments are organized to facilitate the implementation of this
management plan and to accommodate the transition of the program’s roles and responsibilities in
response to increased workloads associated with new facilities, public use, and performance based

management since NERR designation in 1999. 105
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GTM Research Reserve has established on-site management staff since designation to reach the
current point of staffing. Current staff consists of an on-site manager; program coordinators for
ecosystem science, education and outreach, the coastal training program, administrative services
and resource management (public use, stewardship and facilities) and support staff. DEP will seek
additional program development and staffing as appropriate for implementing the GTM Research
Reserve management plan.

As of September 30, 2008, the GTM Research reserve had fourteen State of Florida Career Service
positions, one contracted employee, and seventeen non-career service positions for a total of thirty-two
on-site staff. The following describes the GTM Research Reserve’s organization chart, and each program
team’s staffing and primary responsibilities:

Reserve Manager /Florida East Coast Aquatic Preserve Regional Administrator

Primary Responsibilities: Directs and supervises education, coastal training, research, resource
management, administration and facilities staff of the GTM Research Reserve in the implementation

of policies and programs; acts as liaison for state, federal and local agencies in cooperative resource
protection/management and overall operation of the GTM Research Reserve. As the CAMA East Coast
Regional Administrator, this position also has oversight responsibilities for eleven aquatic preserves
encompassing 261,500 acres of coastal resources with substantial influence on the coastal zone
management policies within the region and the state. The CAMA East Coast region of Florida includes
the Northeast Florida Aquatic Preserve, Wekiva River Aquatic Preserve, East Central Florida Aquatic
Preserve and Southeast Florida Aquatic Preserve field offices. The Regional Administrator directly
supervises a total of seven GTM Research Reserve Program Coordinators and four Aquatic Preserve
Managers. Fifty-two employees are presently assigned to the CAMA east coast region.

Ecosystem Science Team - Two Coordinators, Four Support Staff

Primary Responsibilities: This team is responsible for overseeing the GTM Research Reserve’s
research and monitoring, and database management program as required to implement the

Science-based teacher training is a primary function of the GTM Research Reserve’s education program.



management plan. In addition this team provides logistic support for visiting investigators and
ensures that NOAA SWMP protocols and research performance measures are maintained.
This team also takes a lead role in maintaining and improving the GTM Research Reserve’s
Geographic Information Systems (GIS) program.

Resource Management Team (Stewardship, Public Use and Facilities) - Two Coordinators, Ten Support Staff
Stewardship

Primary Responsibilities: This team serves as the GTM Research Reserves primary habitat restoration,
exotic and invasive species control, and watershed-scale land acquisition and conservation planning
branch. It also is responsible for law enforcement coordination and implementing the GTM Research
Reserve’s prescribed fire management objectives.

Public Use and Facilities

Primary Responsibilities: This team is responsible for public use and facilities management need

of the GTM Research Reserve. The team ensures that the GTM Research Reserve lands are safe and
available to the public through trails and signage. They also oversee contracted services for maintenance
and operation of all facility needs for the GTM Research Reserve. This includes the 21,282 square foot
Environmental Education Center at Guana River and the 2,500 square foot GTM Research Reserve office
at Marineland. Services include: aquariums, salt-water supply and filtration systems, auditorium, audio-
visual theater, exhibit area, gift-shop, dock, vehicles, boats and all air-conditioning, plumbing, security
system, janitorial/cleaning services, waste management, pest control, landscaping, or other infrastructure
related needs. In addition, this team is responsible assisting the CAMA central office staff to ensure all
GTM Research Reserve construct