Appendix C. Conservation of Multi-species Recovery Plan (MSRP) ecological communities and
listed species.

Introduction

The Endangered Species Act of 1973, as amended, (ESA) was established to provide a means to
conserve endangered and threatened species and the ecosystems on which they depend. Section
7(a)(1) of the ESA requires all Federal agencies to utilize their authorities to carry out programs
for the conservation of federally listed endangered and threatened species in consultation with
and with the assistance of the Service. This proactive requirement of the ESA is also referred to
as an affirmative obligation, or a responsibility to implement even when agency actions do not
jeopardize the continued existence of species.

One instrument for accomplishing proactive species and ecosystem conservation is the Service’s
Multi-species Recovery Plan for South Florida (MSRP). The MSRP identifies the recovery
needs of 68 federally listed species and 23 ecological communities in the south Florida
ecosystem (Service 1999), which includes the 19 southernmost counties on the Florida
peninsula, an area of about 26,000 square miles encompassing the Kissimmee River-Lake
Okeechobee-Everglades, the Caloosahatchee, St. Lucie, and the Peace-Myakka River
watersheds.

The MSRP provided two basic planning tools for species recovery: (1) a summary of the status
and trends of south Florida listed species and ecological communities and (2) a summary of
actions that would benefit recovery of those species and ecological communities. The MSRP
recovery and restoration actions that are presented focus on land management activities to
benefit imperiled species and their habitats. Many of the actions cannot be accomplished with
Service resources alone and rely on coordinated efforts among partners and stakeholders with
interests in species and ecological restoration to carry out specific tasks.

The MSRP does not suggested for which species, ecological communities, or recovery and
restoration actions other Federal agencies, particularly the Corps in the case of Everglades
restoration, should develop or implement conservation strategies consistent with their affirmative
obligations under the ESA section 7(a)(1). However, we will work with the Corps and the
District to help develop a comprehensive conservation strategy consistent with the primary
mandates of the Comprehensive Everglades Restoration Plan (CERP). This list of restoration
and recovery action from the MSRP for the ecological communities and federally listed species
that occur within the CERP footprint and that CERP projects may affect present the basis for
forming an integrated, interagency approach in developing a comprehensive conservation
strategy consistent with ESA 7(a)(1) affirmative obligations for the CERP.
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The Ecological Communities
Restoration of High Pine

Restoration Objective: Maintain and enhance the structure, function, and composition of the
high pine community to ensure the long-term survival in the wild of all plant and animal species
that depend upon this community for their existence.

Restoration Criteria: High pine in South Florida may be considered restored when: (1) existing
high pine habitat is preserved through land acquisition; Federal, State or local management
actions; and/or private cooperative agreements; (2) prescribed fire or other management
techniques are used to restore suitable habitat; (3) any further loss, fragmentation, and
degradation of high pine habitat has been prevented; (4) appropriate ecosystem management
plans have been prepared, funded, and implemented for long-term perpetuation of the high pine
community; and (5) protection of high pine is adequate to ensure self-sustaining populations

of endemic, rare, and imperilled species that use this community.

Community-level Restoration Actions
1. Prevent further destruction or degradation of existing high pine communities.

1.1. Secure high pine sites through land acquisition, landowner agreements, and
conservation easements. The highest priority should be placed on preventing
development of remaining high pine sites. This is best accomplished by land
acquisition, but other methods of preventing development such as conservation
easements are sometimes useful. So much of South Florida’s original high pine has
already been irretrievably lost, that if any high pine tracts can be located they should
be acquired for preservation.

1.2. Control public use. Inappropriate public uses such as off-road vehicle racing and trash
dumping should be prevented with signs and fences if necessary.

1.3. Enforce existing regulations. Regulations against taking protected species must be
enforced.

2. Restore existing degraded high pine communities.

2.1. Permit the reintroduction of natural fires or prescribe controlled burns. High pine
communities that have been degraded because of fire exclusion can be restored with
prescribed fires. Each protected site should have a fire management plan prepared
specifically for it. Management plans should specifically include allowing natural,
lightning-ignited fires to burn through high pine preserves whenever possible. In
addition, plans should specify how and when prescribed fires should be ignited if
natural fires are inadequate to meet management objectives.
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2.2.

2.3.

2.4.

2.5.

2.6.

Encourage maintenance and recovery of natural ecotones. Ecotones are important
elements of any natural landscape and should receive special attention in natural area
management plans. Fire breaks and roads should be placed well away from ecotones.
Ecotones that have been degraded by existing roads and fire breaks should be restored.

Eliminate or control exotic and off-site species. Some high pine communities are
infested with cogongrass. This invasive exotic should be controlled with herbicides
and mechanical treatments.

Reintroduce locally extirpated species. Red-cockaded woodpeckers and wide-leaf
warea should be reintroduced into appropriate high pine sites from which they have
been extirpated. High pine sites are considered appropriate if all the critical
requirements (e.g., old growth longleafs for red-cockaded woodpeckers) of the species
are met.

Eliminate any sources of pollution.

Control public use. High pine communities that have been degraded by inappropriate
public use can only be restored by eliminating that public use. Signs and fences may
be necessary to discourage off-road vehicle use, trash dumping, and illegal plant and
animal harvesting.

3. Maintain high pine communities in a natural condition in perpetuity.

3.1.

3.2

3.3.

3.4.

3.5.

Continue to prescribe natural fires or controlled burns. Continue planning for natural
lightning-ignited fires to be allowed to burn. Prescribe controlled burns when natural
fires are inadequate to meet management objectives.

Continue to control exotic species.

Continue to control public use.

Monitor for negative population trends among important high pine animal and plant
species. Areas of high pine within ecological preserves should have specific
monitoring plans that will alert managers to extirpations or downward trends in
populations of selected species, including endemic species, listed species, and

keystone species.

Monitor and correct for any point source or non-point source pollution.

4. Restore high pine where it has been destroyed by human activities such as mining or
farming. Most of the citrus groves on the Lake Wales Ridge were established on high pine
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sites. Today many of these groves are being abandoned. We may have the opportunity to
restore high pine on some of these sites, although we do not yet know how to do this.

5. Create high pine in regions where it has been destroyed by human activities. It may be
possible to create high pine on former strip mines, although this has not yet been attempted.

6. Connect existing high pine preserves by acquiring lands for conservation between them.
Land acquisition, landowner agreements or conservation easements should be used to
prevent development of lands between existing conservation areas.

7. Encourage research on ground cover restoration. In northern Florida The Nature
Conservancy and the Florida DEP are restoring high pine on turkey oak barrens sites where
the ground cover is still at least partly intact. On sites where the ground cover has been
completely destroyed, high pine restoration is still not feasible. We need to learn how to
restore wiregrass on former citrus groves and strip mines where it has been eliminated.

8. Monitor habitat and ecological processes.

8.1. Monitor land management actions. All management actions should be monitored to
determine their effectiveness, and changes should be made to management activities as
appropriate. Managers should have a site-specific plan for monitoring vegetation
response to prescribed fires and other land management actions.

8.2. Monitor for negative population trends among important high pine plant and animal
species. Each high pine preserve should have a monitoring plan that will alert
managers to extirpations or downward trends in relative population levels of selected
plant and animal species.

8.3. Monitor and correct for any point source or non-point source pollution.

9. Increase public awareness. Public understanding and approval are required for any
conservation effort to be successful. Public announcements should highlight land acquisition
projects such as Florida’s (CARL) program and Preservation-2000.

Restoration of Scrub, Scrubby Flatwoods and Scrubby High Pine

Restoration Objective: Maintain and enhance the structure, function, and composition of the
scrub community, and increase the spatial extent of scrub as habitat throughout South Florida to
insure the long-term survival in the wild of all plant and animal species that depend upon this
community for their existence.
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Restoration Criteria: Scrub in South Florida may be considered restored when: (1) existing
scrub habitat is preserved through land acquisition; Federal, State or local management actions;
and/or private cooperative agreements; (2) when prescribed fire or other management
techniques are used to restore suitable habitat from overgrown scrub; (3) when any further loss,
fragmentation, and degradation of scrub habitat has been prevented; (4) when appropriate
ecosystem management has been prepared, funded, and implemented for long-term perpetuation
of the scrub community; and (5) when protection of scrub is adequate to ensure endemic, rare,
and imperilled species that use this community have self-sustaining populations.

Community-level Restoration Actions
1. Prevent further destruction or degradation of existing scrub communities.

1.1.

1.2.

1.3.

Secure scrub sites through land acquisition, landowner agreements, and conservation
easements. The highest priority should be placed on preventing development of
remaining scrub sites. This is best accomplished by land acquisition, but other
methods of preventing development such as conservation easements are sometimes
useful. So much of South Florida’s original scrub has already been irretrievably lost
that most remaining scrub tracts should be acquired for preservation. Scrubs on the
acquisition lists for Florida’s CARL program for the FWS Lake Wales Ridge NWR
should be acquired first. In addition, scrubs identified by Fernald (1989) and the
strategic habitat conservation area scrubs identified by Cox et al. (1994) should be
acquired.

Control public use. Indiscriminate use of off-road vehicles and illegal sand mining
have contributed to the degradation of many South Florida scrubs. These and other
inappropriate public uses must be discouraged if we are to prevent further degradation
of existing scrubs. Signs and fences may be required.

Enforce existing regulations. Regulations against collecting threatened and endangered
species must be enforced.

2. Restore existing degraded scrubs.

2.1.

Permit the reintroduction of natural fires or prescribe controlled burns, and/or
mechanical disturbance treatments. Scrubs that have been degraded because of fire
exclusion can be restored with prescribed fires and/or mechanical disturbance
treatments. Each protected scrub site should have a fire management plan prepared
specifically for it. Management plans should specifically include allowing natural,
lightning-ignited fires to burn through scrub preserves whenever possible. In addition,
plans should specify how and when prescribed fires should be ignited if natural fires
are inadequate to meet management objectives. The use of mechanical disturbance
instead of or in addition to fire may be appropriate in some cases.
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2.2.

2.3.

2.4.

2.5.

2.6.

Encourage maintenance and recovery of natural ecotones. Ecotones are important
elements of any natural landscape and should receive special attention in scrub
management plans. Fire breaks and roads should be placed well away from ecotones.
Ecotones that have been degraded by existing roads and fire breaks should be restored.

Eliminate or control exotic and off-site species. Some scrubs on the Lake Wales Ridge
have been planted to bahiagrass (Paspalum notatum) for cattle forage. This turf
forming grass excludes native scrub species and persists even when burned.
Mechanical soil scarification and/or chemical herbicide treatments might be necessary
to reduce bahiagrass ground cover. Some coastal scrubs on the Atlantic Coast Ridge
have been colonized by exotic plant species. These infestations tend to be small,
localized, and probably easy to eliminate compared to exotic plant problems in other
communities.

Reintroduce locally extirpated species. Because of past management practices, some
scrub plant and animal species may have disappeared from existing degraded scrubs.
These species can be reintroduced if natural recolonization is unlikely.

Eliminate any sources of pollution to the scrub site.

Control public use. Scrubs that have been degraded by inappropriate public use can
only be restored by first eliminating that public use. Signs and fences may be
necessary to discourage off-road vehicle use. In some scrubs on the Lake Wales
Ridge, illegal sand mining has seriously degraded habitats.

3. Maintain scrub communities in a natural condition in perpetuity.

3.1.

3.2

3.3.

3.4.

Continue to prescribe natural fires, controlled burns and/or mechanical disturbance
treatments. Continue planning for natural lightning-ignited fires to be allowed to burn.
Prescribe controlled burns and/or mechanical treatments when natural fires are
inadequate to meet management objectives.

Continue to control exotic species. Exotic plant species rarely invade interior scrub,
but coastal scrubs, especially on the Atlantic Coast Ridge, are sometimes susceptible
to invasion by exotics. These probably can be controlled by mechanical means without
the need for chemical herbicides.

Continue to control public use. Scrubs acquired for conservation of biotic resources
must be protected from inappropriate public use. Sand mining, off-road vehicle use,

and rare plant collecting are not compatible with scrub preservation.

Monitor for negative population trends among important scrub plant species. Each
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scrub preserve should have a specific monitoring plan that will alert managers to
extirpations or downward trends in populations of selected scrub species, including
endemic species, listed species, and keystone species.

3.5. Monitor and correct for any point source or non-point source pollution.

4. Recreate scrub where it has been destroyed by human activities such as mining or farming.
In Polk County efforts to recreate scrub where it had been totally destroyed on former strip
mines have been promising, but less than satisfactory so far. The research, monitoring, and
efforts should continue.

5. Create scrub in regions where scrub has been destroyed by human activities. In Osceola
County, researchers have attempted to create a scrub by spreading top soil from a scrub that
was being destroyed by development onto a former cow pasture. The effort has been
promising but so far less than satisfactory. The research and the efforts should continue.

6. Connect existing scrub preserves by acquiring lands for conservation between them. Land
acquisition, landowner agreements, or conservation easements should be used to prevent
development of lands between existing conservation areas. Lands acquired as connectors
between scrub preserves need not be scrubs. Historically, scrubs existed as “islands” in a
matrix of other community types, and this pattern should be maintained as much as possible.

7. Encourage community level research.

7.1. Encourage research on prescribed burning in scrub. As more and more Florida scrubs
are placed under management for ecological conservation the use of prescribed fire to
manage scrub will become increasingly necessary. Unfortunately, there has been little
prescribed burning in Florida scrub to date and there are no formal guidelines
available. The National Forest Fire Laboratory does not have a fuel model for Florida
scrub. Currently the U. S. Forest Service in the Ocala NF is developing a fuel model
specific for sand pine forest (J. Thorsen, USFS, personal communication 1995).
However, it is doubtful if such a model will describe adequately fire behavior in scrub,
which lacks an overstory of sand pine trees. Managers need a fuel model for the
various phases of Florida scrub.

FWS has funded DEP at Jonathan Dickinson SP to develop optimum pre-treatment
methods for prescribed burning in coastal scrub and sand pine forest, and to compare
stand replacement by mechanical disturbance versus prescribed burning (R. Roberts,
DEP, personal communication 1995). Similar studies in Lake Wales Ridge and other
interior scrubs are needed.

7.2. Encourage research on alternatives to prescribed burning. In cases where prescribed
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burning cannot be accomplished due to proximity of roads or other human
development, mechanical disturbance may be an acceptable alternative. FWS has
funded a study at Archbold Biological Station to compare the effects of mechanical
treatment with prescribed fire on listed Lake Wales Ridge plants and their habitats.
Similar studies in various scrub types and in other areas of South Florida are needed.

8. Monitor habitat and ecological processes.

8.1.

8.2.

8.3.

Monitor land management actions. All management actions should be monitored to
determine their effectiveness, and changes should be made to management activities as
appropriate. Each scrub preserve should have a specific monitoring plan to assist
managers with decisions regarding prescribed burning and other land management
actions

Monitor for negative population trends among important scrub plant and animal
species. Each scrub preserve should have a specific monitoring plan that will alert
managers to extirpations or downward trends in populations of selected scrub species,
including endemic species, listed species, and keystone species.

Monitor and correct for any point source or non-point source pollution.

9. Increase public awareness. Public understanding and approval are required for any
conservation effort to be successful. Public announcements should highlight land acquisition
projects such as Florida’s Conservation and Recreational Lands (CARL) program and
Preservation-2000. Federal initiatives such as the new Lake Wales Ridge NWR should be
advertised. Environmental education programs in South Florida should be encouraged to
distribute materials or develop lesson plans on scrub habitats, scrub species, and the
importance of maintaining natural biodiversity. Educators and potentially interested
organizations should be made aware of available resources such as brochures, slide
programs, and video tapes from Archbold Biological Station, GFC, and others. Schools and
the interested public should know about internet sites that feature Florida scrub.

Restoration of Mesic Temperate Hammock

Restoration Objective: Restoration Objective: Maintain the structure, function, and ecological
processes of mesic temperate hammocks and prevent any further loss or degradation of this
community in South Florida.

Restoration Criteria: Given that mesic temperate hammocks occur as ecotonal communities or
as “islands” in a larger matrix of another natural community type, restoration of this community
type implies protection and restoration of surrounding and adjacent communities.
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Mesic temperate hammock may be considered restored when: (1) intact mesic temperate
hammocks are protected from further degradation; (2) the effects of disturbance in degraded
hammocks are reversed by active management; (3) ecological linkages to adjacent communities
are restored and preserved; (4) management can insure the persistence in the wild of species
that use mesic temperate hammocks as habitat; (5) invasive exotic species are reduced to
non-threatening levels; and (6) landscape-level habitat diversity is restored.

Community—level Restoration Actions

1.

Protect intact mesic temperate hammocks from further degradation. Recognizing that mesic
temperate hammocks occur on the landscape either as included or ecotonal communities, it
is critical to protect intact hammocks from both direct impacts and from indirect effects
associated with degradation of the surrounding or adjacent communities. The primary tool
for protecting mesic hammocks is therefore landscape-level approaches to conservation
such as land acquisition, landowner agreements, and conservation easements. These
activities will preserve the interrelationship of mesic hammocks with adjacent natural
communities, as well as provide opportunities for better control of direct impacts, such as
grazing, exotics invasion, vehicle use, and development. Enforcement of laws and
regulations concerning trespassing, over-grazing, and wetlands conversion can also be used
to protect mesic temperate hammocks on both public and private lands.

Restore existing degraded mesic temperate hammocks by active management.
2.1. Restore ecosystem function.

2.1.1. Exclude livestock from mesic temperate hammocks. Grazing and trampling by
cattle destroy the herb and shrub layers in mesic hammocks and have
long-term consequences for species composition of the canopy. Exclusion of
cattle will allow a natural understory to develop.

2.1.2. Eliminate or control exotic species. Mesic temperate hammocks, especially if
grazed or otherwise heavily disturbed, are highly vulnerable to invasion by
exotic plant species, which compete with native species, particularly in the
shrub and herb layers. Repeated and frequent hand removal of most exotic
plant species will be necessary to completely eliminate these populations from
hammocks. Mesic temperate hammocks are also preferred by feral hogs for
their abundant mast crops and plant roots and tubers. Hog rooting heavily
impacts the soils and vegetation in hammocks and promotes invasion by
non-native species. Because of the popularity of hog hunting, it is unlikely that
complete eradication of this species will be politically feasible on State or
Federal lands open to hunting. A reduction in the numbers of feral hogs is
recommended on such lands; complete eradication is recommended on other
lands.
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2.2.

2.1.3.

2.1.6.

Restore natural hydrological regimes to adjacent and surrounding wetlands.
Altered hydrology in adjacent or surrounding hydric hammocks, wet
flatwoods, and floodplain impacts mesic hammocks. Unnaturally elevated
high-water levels and prolonged hydroperiods may weaken or kill some mesic
hammock tree species as well as destroy adjacent wetland communities. An
artificially lowered water table may lead to development of another community
type or render a mesic hammock vulnerable to catastrophic fire.

Restore natural fire regimes in surrounding or adjacent communities, allowing
fire to enter hammocks and extinguish naturally. This effort will result in the
restoration of natural ecotones between mesic hammocks and the surrounding
communities, and prevent encroachment by hammock species into adjacent
prairies and flatwoods. Fire breaks and roads should be placed well away from
mesic hammock ecotones. Ecotones that have been degraded by existing roads
and fire breaks should be restored. Infrequent, low-intensity fire is appropriate
to mesic hammocks; management plans should specifically include allowing
both natural and prescribed fires to burn into mesic temperate hammock.

Control public use. Some mesic temperate hammocks have been degraded by
off-road vehicle use, housing construction, or extended or repeated use as
camp sites. Exclusion of these uses on public lands will promote restoration of
the understory in mesic hammocks. Signs and fences may be necessary to
discourage off-road vehicle use. Concentration of recreational impacts on
public lands to a single area of hammock will allow other, off-limit mesic
hammocks to recover.

Eliminate sources of pollution to hammocks.

Restore native species to ground and shrub layers. The reintroduction of native
species, particularly shrub and herb species, is recommended for mesic hammocks that
have been heavily grazed or trampled.

3. Maintain mesic temperate hammocks in a natural condition.

3.1.

3.2

3.3.

Continue exclusion or eradication of exotic plants and animals, including hogs and

cattle.

Monitor status of native plant and animal species for negative trends and potential
extirpations.

Maintain natural fire regimes in surrounding and adjacent pyric natural communities.
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3.4. Monitor hydrologic conditions in adjacent and surrounding communities and correct
unnatural fluctuations in water levels and hydroperiods.

3.5. Maintain limits and controls on human use.
3.6. Monitor and correct for point source and non-point source pollution.

4. Research ecological role of mesic temperate hammock. Mesic temperate hammocks have
received very little attention from the scientific community. Their contribution to overall
landscape diversity is poorly understood. The importance of this community for providing
habitat for threatened and endangered species, particularly animals, has not been studied.
These and other issues should be examined.

5. Provide educational materials to public and private land managers on the ecological
importance of mesic temperate hammocks and on management needs and issues.

Restoration of Pine Rocklands

Restoration Objective: Maintain the structure, function, and ecological processes of pine
rocklands, and prevent any further loss, fragmentation, or degradation of this community in
South Florida.

Restoration Criteria: Given that pine rocklands occur as ecotonal communities or as “islands” in
a larger matrix of another natural community type, restoration of this community type implies
protection and restoration of surrounding and adjacent communities.

Pine rocklands may be considered restored when: (1) a reserve design is developed that
identifies intact pine rockland habitat essential for maintaining biodiversity and self-sustaining
populations of imperilled species; (2) the reserve design is effected to protect this community
through land acquisition or cooperative agreements with landowners; (3) the effects of
disturbance in degraded pine rocklands are reversed by active management; (4) any further loss,
fragmentation, and degradation of this community has been prevented; (5) ecological linkages
to adjacent communities are restored and preserved; (6) management is implemented to benefit
the large number of species that depend upon pine rocklands as habitat; (7) invasive exotic
species are reduced to non-threatening levels; and (8) landscape-level habitat diversity is
restored.

Community-level Restoration Actions
1. Prevent further destruction or degradation of existing pine rocklands.

1.1.  Acquire pine rocklands threatened with development. Complete acquisitions in
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1.2.

1.3.

1.4.

Miami-Dade County under the Environmentally Endangered Lands Program.
Encourage CARL, Save our Rivers, Preservation 2000, the Monroe County Land
Authority and the Federal government to complete acquisition projects in the lower
Florida Keys. Pine rocklands owned by the Federal government should be designated
conservation areas.

Promote conservation easements and landowner agreements. Support the Miami-Dade
County Environmentally Endangered Lands Covenant Program and assistance for
private landowners of pine rocklands under DERM”s Forest Resources Program.
Encourage the development of similar programs in the Monroe County.

Enforce regulatory protection of pine rocklands. Encourage Miami-Dade and Monroe
counties to improve regulations protecting pine rocklands, creating language which
enables agencies to initiate upland mitigation banks.

Prevent degradation of existing preserves containing pine rocklands. Work with
Federal, State, county, and municipal agencies and non-governmental organizations to
prevent further degradation of existing preserves from exotic plant and animal species
(including feral and domesticated pets), fire exclusion, anthropogenic fires,
unauthorized site uses, illegal dumping, improper siting of facilities (including
interpretive trails), poaching of animals, collecting of plants, hydrologic modifications
including drainage, flooding and salt-water intrusion, and damage from pesticides and
other contaminants.

2. Restore existing degraded pine rocklands through active management.

2.1

2.2.

Restore connections between and among pine rocklands and surrounding natural
communities. Roads and fire breaks that separate pine rocklands from tropical
hardwood hammocks and other connecting natural communities should be removed.
Roads which dissect and fragment pine rocklands should be removed and restored,
except as they are needed as fire breaks.

Restore natural fire regimes. Pine rocklands that have been degraded due to fire
exclusion can be restored with prescribed fires. Each protected pine rockland site
should have a fire management plan prepared specifically for it. Management plans
should specifically include allowing natural, lightning-ignited fires to burn through
pine rockland preserves whenever possible. In addition, plans should specify how and
when prescribed fires should be ignited if natural fires are inadequate to meet
management objectives. Prescribed burning should occur during the proper season.
Fires should be allowed to burn freely into tropical hardwood hammock edges when
conducted during the proper fire season and with adequate moisture to protect the
hammock interior. Control unauthorized anthropogenic fires.
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2.3.

2.4.

2.5.

2.6.

2.7.

Where possible, restore the water table to its historic levels. Rehydrate pine rocklands
affected by drainage on the Miami Rock Ridge.

Control exotic plants and animals. Develop control programs that eliminate, to the
extent possible, exotic plants and animals from pine rocklands, including outlying
populations. Ensure that control measures are not deleterious to native species.

Restore areas impacted by anthropogenic fires, unauthorized site uses, illegal
dumping, and the improper siting of facilities. Pine rocklands that have been impacted
by misuse should be restored. Facilities such as interpretive trails that endanger
populations of rare plants or animals should be closed, removed, and restored.

Protect pine rocklands from point and non-point source pollution including mosquito
control spraying, and drift from agricultural and commercial operations. Allow species
which have been impacted from contaminants to recover naturally or with assistance.

Reintroduce species which have been extirpated within their historic ranges. Develop
plans to reintroduce plant and animal species which have been extirpated from South
Florida where appropriate and only within historic ranges. Augment populations and
establish new populations of rare species which have been impacted by habitat loss,
poaching, collecting pressure, etc., to ensure the long-term persistence of the species
in South Florida.

3. Maintain pine rocklands in a natural condition in perpetuity.

3.1.

3.2

3.3.

3.4.

3.5.

3.6.

Continue to maintain connections between and among pine rocklands and other
natural communities, such as tropical hardwood hammocks.

Continue to use prescribed fire to maintain pine rockland/tropical hardwood hammock
ecotones. Develop and budget for prescribed fire programs in adjacent natural
communities.

Continue to monitor the water table to ensure that pine rocklands are provided with
adequate moisture. Ensure that water levels are maintained at their historic levels,
where possible.

Continue to monitor for and control exotic plant and animal species.

Continue to control public use and eliminate improper use, such as mosquito spraying
and drift from agricultural and commercial operations.

Monitor and correct for both point source and non-point source pollution, especially in
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outlying areas before they become populated.

3.7. Monitor and correct for negative population trends among important pine rockland
species. Each preserve containing pine rocklands should have a specific monitoring
plan that will alert managers to extirpations or downward trends in populations of
selected pine rockland species, including endemic species, listed species, and keystone
species.

4. Recreate pine rocklands where they have been destroyed by human activities.

4.1. Explore opportunities to utilize natural regeneration as a method to restore connections
between and among pine rocklands and other natural communities, as well as to
expand the total area of pine rocklands.

4.2. Explore opportunities to utilize secondary pine rocklands as habitat for wildlife.
5. Create pine rocklands where natural communities have been destroyed by human activities.
5.1. Encourage the use of pine rocklands as landscape models within the built landscape.

5.2. Refine guidelines and specifications for pine rockland creation. Promote the
development of refined pine rockland creation guidelines and the development of
specifications for all applicable areas of South Florida, including species lists which
clearly articulate that species should only be out-planted within their historic ranges.

5.3. Discourage the use of pine rocklands species outside of their historic ranges. Many
pine rockland and tropical hardwood hammock species have been promoted for
landscape use within South Florida. Unfortunately, many of there species have been
and are being planted outside of their historic ranges. Some species are now escaping
from cultivation and invading natural areas. The use of native species only within their
natural ranges should be encouraged.

6. Connect existing pine rocklands by acquiring lands for conservation between them. Land
acquisition, landowner agreements or conservation easements should be used to prevent
development of lands between existing conservation areas and to restore lands where
possible. Lands acquired as connectors between conservation areas containing pine
rocklands need not include pine rocklands. Historically, pine rocklands existed as a
dominant habitat type with other habitat types embedded or surrounding them.
Opportunities to use landscapes such as canal banks and roadsides as greenways dominated
by native vegetation should be explored.

7. Encourage community-level research. More research is needed on wildlife habitat needs in
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terms of pine rockland functions and biodiversity, pine rockland creation and recreation
methods, sea-level rise in the Florida Keys, and historical hydrology of pine rocklands.

8. Monitor land management actions. All management actions should be monitored to
determine their effectiveness, and changes should be made to management activities as
appropriate. Managers should have a plan for monitoring relative population levels of
selected plant and animal species.

9. Increase public awareness. Public understanding and approval are required for any
conservation effort to be successful. Public announcements should highlight land acquisition
projects such as Miami-Dade County’s Environmentally Endangered Lands Program and
CARL. Environmental education programs in South Florida should be encouraged to
distribute materials or develop lesson plans on pine rockland habitats, pine rockland species
and the importance of maintaining natural biodiversity.

Restoration of Mesic Pine Flatwoods

Restoration Objective: Maintain the structure, function, and biological composition of hydric
pine flatwoods, and increase the spatial extent of protected pinelands in South Florida.

Restoration Criteria: South Florida can contribute to the preservation of regionally significant
aquifer recharge and fish and wildlife habitat values by preserving mesic flatwoods. The
conservation and recovery of listed plant and animal species, wide-ranging species, neotropical
birds, and large complexes of isolated and ephemeral wetlands will be accomplished by the
preservation and restoration of this community.

The restoration objective will be achieved when: (1) the mesic pine flatwoods habitat is
preserved through land acquisition or private landowner cooperative agreements, consistent
with the GFC’s “Closing the Gaps in Florida’s Wildlife Habitat Conservation System,” the
Florida Panther Habitat Preservation Plan (South Florida Population), the Game and Fresh
Water Fish Commission’s Preservation 2000 Act Study (Biodiversity Conservation Analysis),
current State/Federal land acquisition proposals (including CARL, SOR, etc.), other Federal
listed species recovery plans, and regional wildlife habitat protection plans; (2) degraded areas
are identified and restored to suitable hydric pine flatwoods habitat; (3) hydrology, fire and
exotic plant management is regionally applied to restore and maintain regional plant and animal
biodiversity; (4) the geographic extent of mesic pine flatwoods in South Florida is identified,
and (5) the integrity of the habitat is maintained by proper South Florida management practices.

Community-level Restoration Actions
1. Identify the extent of remaining mesic pine flatwoods habitat in South Florida. Although the
existing GIS, aerial photograph, and ground-truthed land cover information is available for
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this community throughout South Florida, a comprehensive regional analysis has not been
conducted.

1.1. Detail the geographic extent of mesic pine flatwoods in South Florida. This task
should integrate existing GIS and other databases on land cover, soils, and hydrology,
to correctly identify and separate mesic pine flatwoods from other pine flatwood and
wetland types in South Florida. GIS typically cannot differentiate mesic from hydric
flatwoods, resulting in an overestimate of the prevalence of mesic pine flatwoods.

1.2. Update the GIS database for mesic flatwoods to monitor cumulative impacts. As areas
of mesic pine flatwood are converted to other land uses, changes should be mapped to
identify cumulative habitat loss.

1.3. Identify old-growth mesic flatwoods in South Florida. Old-growth mesic pine
flatwoods have the potential to sustain rare plant and animal communities. These areas
provide unique habitats that are not replaceable within short time spans.

2. Preserve remaining areas of mesic pine flatwoods. Direct loss of habitat resulting from land
conversion, habitat degradation, and fragmentation continues unabated in South Florida.
However, many of the best remaining areas of intact mesic pine flatwoods have been
identified for land acquisition.

2.1. Complete purchase of the following CARL projects: Allapattah Flats (Martin County),
Atlantic Ridge Ecosystem (Martin County), Belle Meade (Collier County), Cape
Haze/ Charlotte Harbor (Charlotte County), Charlotte Harbor Flatwoods (Charlotte
County), Corkscrew Regional Ecosystem Watershed (Lee, Collier counties),
Fakahatchee Strand (Collier County), Hall Ranch (Charlotte County), Ocaloacoochee
Slough (Hendry, Collier Counties) Pal-Mar (Palm Beach, Martin Counties), Save Our
Everglades-South Golden Gates Estates (Collier County), Sebastian Creek (Indian
River, Brevard counties), South Savannas (Martin, St. Lucie counties), Lykes
Brothers/Palmdale (Glades County).

2.2. Complete purchase of the following Save Our Rivers projects: Corkscrew Regional
Ecosystem Watershed (Lee County), and Loxahatchee Slough (Palm Beach County).

2.3. Develop additions to existing Federal and State land acquisition proposals in areas
identified as GFC strategic habitat conservation areas and in the 1990 statewide
charrette, including the following: Estero Bay Watershed, South of Corkscrew Road,
east of [-75 (Lee County); West and East of Burnt Store Road (Charlotte and Lee
counties), North of Cape Coral (Lee County): east of the Babcock-Webb WMA
(Charlotte County); Picayune Strand in North Golden Gate Estates (Collier County);
North of Belle Meade (Collier County), South and East of Myakka Prairie (Sarasota
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2.4.

2.5.

2.6.

County); Between Oscar Shearer SP and Pinelands Preserve (Sarasota County); East
of the Southwest Florida International Airport (Lee County); North of Immokalee
Road (Collier County); the Imperial River drainage (Lee County), areas along Horse
Creek (Hardee and DeSoto counties), Brushy Creek (Hardee County), the Peace River
(Hardee and DeSoto counties), the Green Swamp (Polk and Osceola counties),
northern Palm Beach County and western Martin County.

Implement cooperative habitat preservation programs with private landowners. Much
of the mesic pine flatwoods habitat is in private ownership and many private
landowners may not choose to participate in fee-simple land acquisition projects
(Lykes Brothers/Palmdale -Glades County). Protection through alternate methods may
conserve important ecosystems by providing landowners with economic incentives
and promoting good stewardship by ensuring that landowners view habitat as an asset,
not a liability.

Support and implement cooperative regional greenways programs with landowners
and other agencies. Greenways planning has successfully developed cooperative, local
conservation plans that will maintain, establish, and manage landscape connections
between important resource areas.

Target agency policy or proposed projects under review by COE, Water Management
District, and DEP that degrade or eliminate mesic flatwoods habitat. Mesic flatwoods
and other pinelands have declined in areal extent and patch size in South Florida
because of characterization as non-jurisdictional and suitable wetland creation areas
for on-site and off-site mitigation.

2.6.1. Stress avoidance of impacts of this habitat type as a regional permitting
concern. Both consultants and permitting entities need to be educated on the
importance of this habitat to regional wildlife.

2.6.2. Require type-for-type on- and off-site wetland mitigation when avoidance and
minimization criteria have been exhausted. Both consultants and permitting
entities often assess credit mitigation on the basis of the wetland depth, not the
landscape importance or biodiversity value. This results in conversion of mesic
flatwoods to wetland systems and on-site conversion of mesic flatwoods to
ponds or pooled wetlands that often kill pine trees.

2.6.3. Examine federal nationwide and State and Federal general permit and permit
exemptions to assess impacts on mesic pine flatwoods habitat. Piecemeal
development and speculative land clearing in urbanizing areas under
agricultural exemptions appears to exacerbate loss of pinelands in the South
Florida Ecosystem.
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2.7.

2.8.

2.9.

Protect natural communities from point source and non-point source pollution.

Use existing regulatory mechanisms to protect mesic pine flatwoods by identifying
their contribution to the function of adjacent wetlands and wetland dependent species.

Promote protection of mesic flatwoods by encouraging local government resource
planning, including identification of the importance, location, and areal extent in local
government comprehensive plans.

3. Manage/enhance mesic pine flatwoods on public lands.

3.1.

3.2.

3.3.

3.4.

3.5.

Develop/identify effective habitat management techniques to maximize the
biodiversity of the mesic flatwoods community. South Florida mesic pine flatwoods
may benefit from alternate management practices that are sensitive to hydrology,
climate, and subtropical vegetation. Standard “southeastern” prescribed fire
management, employed in the South Florida Ecosystem, may lower biodiversity of
plant and animal species. Diversification of management techniques may increase
biodiversity.

Implement or ensure continuance of habitat management on public lands. State and
Federal land managers are faced with funding deficits that prevent or reduce
management actions. Perpetual funding sources for staff and equipment should be
secured.

Coordinate land management practices between public land managers. Management of
mesic flatwoods on a landscape scale will benefit listed species, particularly
wide-ranging species, game species, and neotropical migrants.

Establish management partnerships with private landowners. Successful fire
management and hydrological practices can continue to be supported by or expanded
to private lands to achieve a higher level of plant and animal diversity in the South
Florida Ecosystem. For some listed species, including the Florida panther and
red-cockaded woodpecker, management partnerships may be critical to the regional
South Florida recovery.

Create, maintain, or restore important habitat linkages. Public landowners should
coordinate land acquisition and habitat management activities to ensure the protection
of large, contiguous tracts of land that include a mosaic of native habitats, including
mesic pine flatwoods. The maintenance of regional refugia for wide-ranging species
such as the Florida panther or red-cockaded woodpecker may not be sufficient to
protect these species in a developing landscape.
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3.6.

3.7.

3.8.

3.9.

3.10.

Identify and disallow incompatible public uses that degrade mesic pine flatwoods.
Incompatible public uses that disrupt hydrology, prevent fire management, pollute,
encourage exotic plant or animal invasion, overharvest resources, harvest resources
too frequently, or destroy habitat beyond the ability for effective management should
be identified and eliminated.

Monitor compatible adjacent land uses to protect mesic pine flatwood ecological
function. Secondary and cumulative impacts to public lands can result from adjacent
development, including loss of habitat, wildlife-endangering litter, chemical
discharges, dumping, enhancement of exotic plant and animal invasion, prevention of
fire management, alteration of adjacent hydrology, and noise/light pollution.

Encourage maintenance and recovery of natural ecotones. Ecotones are important
elements of any natural landscape but may be overmanaged or eliminated by
“restoration” efforts. Fire breaks and roads should be placed well away from ecotones.
Ecotones that been degraded by existing roads and fire breaks should be restored.

Control exotic plants and animals.

Prevent collecting of rare plant species such as bromeliads on public lands. Discourage
collecting of rare plant species on private lands.

4. Restore mesic pine flatwoods habitat where feasible.

4.1.

4.2.

4.3.

Identify locations of mesic flatwoods habitat that can be restored.

Restore the natural seasonal hydroperiod and fire regime of mesic flatwoods
communities. The natural South Florida pattern of fire occurrence and seasonal
hydrology has contributed to the third highest plant species diversity of any
community in South Florida and has resulted in this community being the dominant
component of the South Florida upland landscape essential to wide-ranging wildlife.

Restore sheetflow hydrologic conditions by restoring the regional landscape to natural
contour. Much of South Florida has been significantly altered by public and private
drainage projects that have resulted in both overdrainage and flooding of natural
systems. Where possible, off-site, regional hydrological restorations may be necessary
to restore mesic flatwoods function. Areas where restoration should occur include the
South Golden Gate Estates and Camp Keais Strand in Collier County, the Estero Bay
watershed in Lee County, and the Babcock-Webb WMA in Charlotte County,
Loxahatchee Slough in Palm Beach County, and the Charlotte Harbor Flatwoods
CARL project in Lee and Charlotte counties.
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4.4.

4.5.

4.6.

Re-establish important habitat linkages by constructing wildlife crossings. A wide
variety of development and linear infrastructure projects fragment mesic pine
flatwoods. Future design and retrofit/rebuild of these projects should include
undercrossings, overpasses and other features that reduce wildlife mortality and
preserve hydrology, and increase connectivity with adjacent habitat.

Enhance and manage pinelands containing beautiful pawpaw. Prevent habitat damage
by off-road vehicle use, over-grazing by cattle and hogs, or over-collection.

Encourage mitigation banks that restore and enhance mesic pine flatwoods.

5. Identify, acquire and manage mesic flatwoods for the conservation of wide-ranging state
and federally listed species. The preservation of pinelands, including mesic pinelands, is
critical to the recovery of the Florida panther, Florida black bear, red-cockaded woodpecker,
bald eagle, eastern indigo snake, Florida sandhill crane, Big Cypress fox squirrel, Sherman’s
fox squirrel, and southeastern American kestrels, as well as neotropical migrants.

5.1.

5.2

5.3.

54.

5.5.

5.6.

Complete purchase of and manage mesic flatwoods in the Belle Meade and South
Golden Gate Estates CARL projects for regional protection of Florida panther, Florida
black bear, eastern indigo snake, Big Cypress fox squirrel, Florida sandhill crane, and
other wildlife.

Complete purchase of and manage mesic flatwoods in the coastal areas to augment
neotropical migratory bird migration and bald eagle foraging and nesting activities,
including at the Charlotte Harbor Flatwoods and Cape Haze/Charlotte Harbor Buffer
CARL projects, and Pine Island.

Complete purchase of and manage mesic flatwoods within Priority I and II areas
identified in the Florida Panther Habitat Preservation Plan.

Complete purchase of and manage mesic flatwoods on the east coast for a diverse
assemblage of non-game species, including at the Pal-Mar, Atlantic Ridge Ecosystem,
Loxahatchee Slough, and Allapattah Ranch CARL projects.

Determine if old-growth mesic pinelands support red-cockaded woodpecker clusters.
Red-cockaded woodpeckers nest and roost in cavities that are typically are excavated
in old-age living pines if available. Study the utilization of mesic pine flatwoods by
red-cockaded woodpeckers, including development of landscape-scale management
recommendations for the recovery of this species in South Florida.

Manage pinelands on public lands in southwest Florida to expand occupation by
red-cockaded woodpeckers. The large contiguous public preserves that begin in the
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5.7.

5.8.

5.9.

Picayune State Forest (Belle Meade and South Golden Gate Estates) and extend east
and north the Fakahatchee Strand, Florida Panther NWR and Big Cypress National
Preserve should be managed as a larger ecological reserve to improve and augment the
existing red-cockaded woodpecker population in southwest Florida.

Exclude fire from identified areas of mesic flatwoods that include understory thickets
of tall thick palmetto to provide resting and denning cover for panthers.

Prioritize the protection of coastal mesic flatwoods as bald eagle nesting habitat, and
neotropical migratory bird habitat. Bald eagles prefer nest and perch sites on the
largest and tallest trees available near large, open water bodies and are primarily
coastal in South Florida. Neotropical birds require available forage as close to the
coast as possible to augment migration across the Gulf of Mexico and Caribbean.
Coastal pinelands are targeted for urban and agricultural development. Pine Island in
Lee County is an example of an area of pinelands that should be protected.

Identify important habitat linkages. Important connecting areas include: CREW to the
Southwest International Airport mitigation lands (Lee County), Rookery Bay National
Estuarine Research Reserve to Belle Meade CARL (Collier County), Corkscrew
Sanctuary to Lake Trafford (Lee and Collier counties), Babcock-Webb WMA to
Charlotte Harbor Flatwoods and Charlotte Harbor State Buffer Preserves (Charlotte
County)

6. Complete purchase of and manage mesic flatwoods in contiguous, connected, unfragmented
patches for the conservation of South Florida biodiversity, including nongame species, rare
and unique species, and keystone species such as the swallowtailed kite, Florida weasel, and
various owl and raptor species.

6.1.

6.2.

6.3.

6.4.

Purchase additional mesic flatwoods for the preservation of the beautiful pawpaw.
Very few populations of this plant are protected on public lands. The Charlotte Harbor
Flatwoods (Charlotte County) area should be prioritized for ongoing and additional
public land purchase.

Determine if old-growth mesic pine flatwoods support rare plant and animal species,
or specific species guilds. Examine the habitat value of mesic pine flatwoods for rare
and endemic plants. Old-growth pinelands may support rare and unique species of
plants and animals or community guilds.

Inventory and characterize the importance of mesic flatwoods to avian populations,
particularly neotropical migrants, owls and raptors.

Examine wading bird use of the wetland enclosures of mesic pine flatwoods, including
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prairies and freshwater “isolated” wetlands.
7. Perform additional research on mesic pine flatwoods.

7.1. Survey mesic flatwoods in southwest Florida for the beautiful pawpaw, and conduct
research on appropriate fire regimes for this species. Updated surveys for the beautiful
pawpaw have not been conducted. The range of this species should be determined in
order to better understand how to manage the population.

7.2. Determine what fire regimes are recommended in mesic flatwoods to stabilize or
increase beautiful pawpaw populations on public lands in southwest Florida.

7.3. Perform a hydrologic study of the water recharge potential of mesic pine flatwoods
under natural hydrologic conditions.

7.4. Examine the correlation between soil type and mesic pine flatwoods habitats.

7.5. Examine the influence of fire regimes in maintaining optimal plant and animal species
diversity.

7 6. Examine invertebrate diversity and life-cycles in the mesic pine flatwoods.

7.7. Monitor mesic pine flatwoods to evaluate biodiversity. Monitor community-level
processes, community structure, and community composition, including rare and
keystone species, and species guilds.

7.8. Improve reference ecosystem information for community composition, biodiversity,
and site-to-site variability.

8. Increase public awareness concerning mesic pine flatwoods. Identify mesic flatwoods in
text, maps, and on resource presentations to raise public awareness of the different types of
pine flatwoods. Stress the important ecosystem function of isolated and ephemeral wetlands
included in the mesic flatwoods community. Establish the landscape-scale importance of
this community to wide-ranging species and the significance of regional losses of this
habitat in South Florida.

Restoration of Hydric Pine Flatwoods

Restoration Objective: Maintain the structure, function, and biological composition of hydric
pine flatwoods, and increase the spatial extent of protected pinelands in South Florida.
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Restoration Criteria: South Florida can contribute to the preservation of regionally significant
wetland habitat, hydrology, aquifer recharge, and fish and wildlife habitat values by preserving
the geographic extent of hydric pine flatwoods. The conservation and recovery of listed plant
and animal species, wide-ranging species, neotropical birds, and large complexes of isolated
and ephemeral wetlands will be accomplished by the preservation and restoration of this
community.

The restoration objective will be achieved when: (1) the hydric pine flatwoods habitat is
reserved

through land acquisition or private landowner cooperative agreements, consistent with the
Game and Fresh Water Fish Commission’s “Closing the Gaps in Florida’s Wildlife Habitat
Conservation System,” the Florida Panther Habitat Preservation Plan (South Florida
Population), the Game and Fresh Water Fish Commission’s Preservation 2000 Act Study
(Biodiversity Conservation Analysis), current State/Federal land acquisition proposals
(including CARL, SOR, etc.), other federal listed species recovery plans, and regional wildlife
habitat protection plans; (2) degraded areas are identified and restored to suitable hydric pine
flatwoods habitat; (3) hydrology, fire and exotic plant management is regionally applied to
restore and maintain regional plant and animal biodiversity; (4) the geographic extent of hydric
pine flatwoods in South Florida is identified; and (5) the habitat is identified as a true forested,
wetland community and no longer portrayed as a transitional habitat.

Community-level Restoration Actions

1. Identify the extent of remaining hydric pine flatwoods habitat in South Florida. Although
the existing GIS, aerial photograph, and ground-truthed land cover information is available
for this community throughout South Florida, a comprehensive regional analysis has not
been conducted.

1.1. Detail the geographic extent of hydric pine flatwoods in South Florida. This task
should integrate existing GIS and other databases on land cover, soils, and hydrology,
to correctly identify and separate hydric pine flatwoods from other pine flatwood and
wetland types, particularly cypress, in South Florida. GIS and National Wetlands
Inventory maps often misinterpret hydric flatwoods as cypress.

1.2. Update the GIS database for hydric flatwoods to monitor cumulative impacts. As areas
of hydric pine flatwood are converted to other land uses, changes should be mapped to
identify cumulative habitat loss.

1.3. Identify old-growth hydric flatwoods in South Florida. Old-growth hydric pine
flatwoods have the potential to sustain rare plant and animal communities. These areas

provide unique habitats that are not replaceable within short time spans.

2. Preserve remaining areas of hydric pine flatwoods. Direct loss of habitat resulting from land
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conversion, habitat degradation, and fragmentation continues unabated in South Florida.
However, many of the best remaining areas of intact hydric pine flatwoods have been
identified for land acquisition.

2.1. Complete purchase of the following CARL projects: Allapattah Flats (Martin County),
Atlantic Ridge Ecosystem (Martin County), Belle Meade (Collier County), Cape
Haze/ Charlotte Harbor (Charlotte County), Charlotte Harbor Flatwoods (Charlotte
County), Corkscrew Regional Ecosystem Watershed (Lee, Collier Counties),
Fakahatchee Strand (Collier County), Hall Ranch (Charlotte County), Ocaloacoochee
Slough (Hendry and Collier counties) Pal-Mar (Palm Beach and Martin counties),
Save Our Everglades-South Golden Gates Estates (Collier County), Sebastian Creek
(Indian River and Brevard counties).

2.2. Complete purchase of the following Save Our Rivers projects: Corkscrew Regional
Ecosystem Watershed (Lee County), and Loxahatchee Slough (Palm Beach County).

2.3. Develop additions to existing Federal and State land acquisition proposals in areas
identified as GFC strategic habitat conservation areas and in the 1990 statewide
charrette, including the following: Estero Bay Watershed, south of Corkscrew Road,
east of [-75 (Lee County); west and east of Burnt Store Road (Charlotte and Lee
counties), north of Cape Coral (Lee County): east of the Babcock-Webb WMA
(Charlotte County); Picayune Strand in North Golden Gate Estates (Collier County);
north of Belle Meade (Collier County), south and east of Myakka Prairie (Sarasota
County); between Oscar Shearer SP and Pinelands Preserve (Sarasota County); east of
the Southwest Florida International Airport (Lee County); north of Immokalee Road
(Collier County); Imperial River drainage (Lee County); and areas in northern Palm
Beach County that contain hydric pine flatwoods.

2.4. Implement cooperative habitat preservation programs with private landowners. Much
of the hydric pine flatwoods habitat is in private ownership and many private
landowners may not choose to participate in fee-simple land acquisition projects.
Protection through alternate methods may conserve important ecosystems by
providing landowners with economic incentives and promoting good stewardship by
ensuring that landowners view habitat as an asset, not a liability.

2.5. Support and implement cooperative regional greenways programs with landowners
and other agencies. Greenways planning has successfully developed cooperative, local
conservation plans that will maintain, establish, and manage landscape connections
between important resource areas.

2.6. Target wetland agency policy or proposed projects under review by COE, Water
Management Districts, and DEP that degrade or eliminate hydric flatwoods habitat.
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2.7.

2.8.

2.9.

Hydric flatwoods and other pinelands have significantly declined in areal extent and
patch size in South Florida, primarily because of characterization as uplands or
“habitat in transition.”

2.6.1. Stress avoidance of impacts of this habitat type as a regional wetlands
permitting concern. Both consultants and permitting entities need to be
educated on the importance of this habitat to regional fish and wildlife.

2.6.2 Require type-for-type on- and off-site wetland mitigation when avoidance and
minimization criteria have been exhausted. Both consultants and permitting
entities often assess credit mitigation on the basis of the wetland depth, not the
landscape importance or biodiversity value. This results in off-site mitigation
of hydric flatwoods to deeper cypress systems and on-site conversion of hydric
flatwoods to pooled wetlands that often kill pine trees.

2.6.3. Examine Federal nationwide and State and Federal general permit and permit
exemptions to assess impacts on hydric pine flatwoods habitat. Piecemeal
development and speculative land clearing in urbanizing areas under
agricultural exemptions appears to exacerbate loss of pinelands in the South
Florida Ecosystem.

Protect natural communities from point source and non-point source pollution.

Use existing regulatory mechanisms to protect hydric pine flatwood wetlands. Identify
their contribution to the function of adjacent wetlands and wetland-dependent species.

Promote protection of hydric flatwoods by encouraging local government resource
planning, including identification of the importance, location, and areal extent in local
government comprehensive plans.

2.10. Prioritize hydric pine flatwoods that need protection higher in land acquisition criteria.

3. Manage/enhance hydric pine flatwoods on public lands.

3.1.

3.2

Develop/identify effective habitat management techniques to maximize the
biodiversity of the hydric flatwoods community. Hydric pine flatwoods may benefit
from alternate management practices that are sensitive to hydrology, climate, and
subtropical vegetation. Standard “southeastern” prescribed fire management,
employed in the South Florida Ecosystem, may lower biodiversity of plant and animal
species. Diversification of management techniques may increase biodiversity.

Implement or ensure continuance of habitat management on public lands. State and
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3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

Federal land managers are faced with funding deficits that prevent or reduce
management actions. Perpetual funding sources for staff and equipment should be
secured.

Coordinate land management practices between public land managers. Management of
hydric flatwoods on a landscape scale will benefit listed species, particularly
wide-ranging species and wading birds, and neotropical migrants.

Establish management partnerships with private landowners. Successful fire
management and hydrological practices can continue to be supported by or expanded
to private lands to achieve a higher level of plant and animal diversity in the South
Florida Ecosystem. For some listed species, including the Florida panther and
red-cockaded woodpecker, management partnerships may be critical to the regional
South Florida recovery.

Create, maintain, or restore important habitat linkages. Public landowners should
coordinate land acquisition and habitat management activities to ensure the protection
of large, contiguous tracts of land that include a mosaic of native habitats, including
hydric pine flatwoods. The maintenance of regional refugia for wide-ranging species
such as the Florida panther or wood stork may not be sufficient to protect these species
in a developing landscape.

Identify and disallow incompatible public uses that degrade hydric pine flatwoods.
Incompatible public uses that disrupt hydrology, pollute, encourage exotic plant or
animal invasion, overharvest resources, or destroy habitat beyond the ability for
effective management should be identified and eliminated.

Monitor compatible adjacent land uses to protect hydric pine flatwood ecological
function. Secondary and cumulative impacts to public lands can result from adjacent
development, including loss of habitat, wildlife-endangering litter, chemical
discharges, dumping, enhancement of exotic plant and animal invasion, prevention of
fire management, alteration of adjacent hydrology, and noise/light pollution.

Protect and manage hydric flatwoods for the beautiful pawpaw (Deeringothamnus
pulchellus) and the other listed plant species.

Control exotic plants and animals.

Prevent collecting of rare plant species such as bromeliads on public lands. Discourage
collecting of rare plant species on private lands.

4. Restore hydric pine flatwoods habitat where feasible.
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4.1.

4.2.

4.3.

4.4.

4.5

4.6.

Identify locations of hydric flatwoods habitat that can be restored.

Restore the natural seasonal hydroperiod and fire regime of hydric flatwoods
communities. The natural South Florida pattern of alternating dry season fire and wet
season flood has contributed to the highest plant species diversity of any community in
South Florida and has resulted in this community being an essential component of the
annual wetland drawdown that supports listed wading birds.

Restore sheetflow hydrologic conditions by restoring the regional landscape to natural
contour. Much of South Florida has been significantly altered by public and private
drainage projects that have resulted in both overdrainage and flooding of natural
systems. Where possible, off-site, regional hydrological restorations may be necessary
to restore hydric flatwoods function. Areas where restoration should occur include the
South Golden Gate Estates and Camp Keais Strand in Collier County, the Estero Bay
watershed in Lee County, and the Babcock-Webb WMA in Charlotte County, the
Charlotte Harbor Flatwoods CARL project in Lee and Charlotte counties, and the
Loxahatchee Slough in Palm Beach County.

Re-establish important habitat linkages by constructing wildlife crossings. A wide
variety of development and linear infrastructure projects fragment hydric pine
flatwoods. Future design and retrofit/rebuild of these projects should include
undercrossings, overpasses and other features that reduce wildlife mortality and
preserve hydrology, and increase connectivity with adjacent habitat.

Enhance and manage pinelands with beautiful pawpaw populations for beautiful
pawpaw. Prevent habitat damage by off-road vehicle use, over-grazing by cattle and

hogs, or overcollection.

Encourage mitigation banks that restore and enhance hydric pine flatwoods.

5. Identify, acquire and manage hydric flatwoods essential to the conservation of wide-ranging
state and federally listed species. The preservation of pinelands, including hydric pinelands,
is critical to the recovery of the Florida panther, wood stork, red-cockaded woodpecker,
bald eagle, eastern indigo snake, Florida sandhill crane, little blue heron, snowy egret,
tri-colored heron, limpkin, white ibis, Big Cypress fox squirrel, Sherman’s fox squirrel, and
southeastern American kestrels, as well as neotropical migrants.

5.1.

Complete purchase of and manage hydric flatwoods in the Belle Meade and South
Golden Gate Estates CARL projects for regional protection of Florida panther, Florida
black bear, eastern indigo snake, Big Cypress fox squirrel, Florida sandhill crane, and
other State listed wading birds. Complete the Loxahatchee Slough purchase, and
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manage for the regional protection of the sandhill crane.

5.2. Complete purchase of and manage hydric flatwoods in the coastal areas to augment
neotropical migratory bird migration, and bald eagle foraging and nesting activities,
including the Charlotte Harbor Flatwoods and Cape Haze/Charlotte Harbor Buffer
CARL projects, and Pine Island.

5.3. Complete purchase of and manage hydric flatwoods within 15 km of wading bird
rookeries and 30 km of wood stork rookeries including Belle Meade, Corkscrew
Regional Ecosystem Watershed, the Estero and Imperial River watersheds, and areas
east of the Southwest International Airport.

5.4. Complete purchase of and manage hydric flatwoods within Priority I and II areas
identified in the Florida Panther Habitat Preservation Plan.

5.5. Determine if old growth hydric pinelands support red-cockaded woodpecker clusters.
Red-cockaded woodpeckers nest and roost in cavities that are typically are excavated
in old-age living pines if available. Study the utilization of hydric pine flatwoods by
red-cockaded woodpeckers, including development of landscape-scale management
recommendations for the recovery of this species in South Florida.

5.6. Manage pinelands on public lands in southwest Florida to expand occupation by
red-cockaded woodpeckers. The large contiguous public preserves that begin in the
Picayune State Forest (Belle Meade and South Golden Gate Estates) and extend east
and north to the Fakahatchee Strand, Florida Panther NWR, and Big Cypress National
Preserve should be managed as a larger ecological reserve to improve and augment the
existing red-cockaded woodpecker population in southwest Florida.

5.7. Identify the potential pineland nesting habitat available to the bald eagle in South
Florida. Determine regional eagle concentration areas based on nest location data and
pineland location. Model potential response of bald eagle populations in South Florida
based on potential and existing nest habitat in public holdings.

5.8. Prioritize the protection of coastal hydric flatwoods as bald eagle nesting habitat and
neotropical migratory bird habitat. Bald eagles prefer nest and perch sites on the
largest and tallest trees available near large, open water bodies and are primarily
coastal in South Florida. Neotropical birds require available forage as close to the
coast as possible to augment migration across the Gulf of Mexico and Caribbean.
Coastal pinelands are targeted for urban and agricultural development. Pine Island in
Lee County is an example of an area of pinelands that should be protected.

5.9. Identify important habitat linkages. Important connecting areas include: the CREW to
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the Southwest International Airport mitigation lands (Lee County), Rookery Bay
National Estuarine Research Reserve to Belle Meade CARL (Collier County),
Corkscrew Sanctuary to Lake Trafford (Lee and Collier counties), Babcock-Webb
WMA to Charlotte Harbor Flatwoods and Charlotte Harbor State Buffer Preserves
(Charlotte County), DuPuis Reserve/J.W. Corbett Water Management Area to the
West Palm Beach Water Catchment Area (Palm Beach County).

6. Complete purchase of and manage hydric flatwoods in contiguous, connected, unfragmented
patches for the conservation of South Florida biodiversity, including nongame species, rare
and unique species, and keystone species such as the swallow-tailed kite, American bittern,
various owl and raptor species.

6.1.

6.2.

6.3.

Purchase additional hydric flatwoods for the preservation of the beautiful pawpaw.
Very few populations of this plant are protected on public lands. The Charlotte Harbor
Flatwoods (Charlotte County) area should be prioritized for ongoing and additional
public land purchase.

Determine if old-growth hydric pine flatwoods support rare plant and animal species,
or specific species guilds. Examine the habitat value of hydric pine flatwoods for rare
and endemic plants. Old growth pinelands may support rare and unique species of
plants and animals or community guilds.

Inventory and characterize the importance of hydric flatwoods to avian populations,
particularly neotropical migrants, woodpeckers, owls and raptors.

7. Perform additional research on hydric pine flatwoods.

7.1.

7.2.

7.3.

7.4.

7.5.

Examine the habitat value of hydric pine flatwoods in Palm Beach and Martin
counties, Florida.

Continue and update studies in the utilization of hydric pine flatwoods by red-
cockaded woodpeckers, including development of landscape-scale management
recommendations for the recovery of this species in South Florida.

Perform a hydrologic study of the water recharge potential of hydric pine flatwoods
under natural, sheetflow conditions.

Examine wading bird use of the hydric pine flatwoods, including prairies and
freshwater “isolated” wetlands.

Inventory and characterize the importance of hydric flatwoods to avian populations,
particularly neotropical migrants, owls and raptors.
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7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

7.15.

7.16.

7.17.

7.18.

Re-examine the fish and wildlife values traditionally attributed to pine flatwoods by
Federal, State and local regulatory entities.

Examine the correlation between soil type and hydric pine flatwoods habitats.

Examine the influence of fire regimes in maintaining optimal plant and animal species
diversity.

Re-examine the “empty-niche” ecotonal theory of melaleuca invasion in southwest
Florida, relative to human-altered and natural hydric pine flatwoods.

Examine invertebrate diversity and life-cycles in the hydric pine flatwoods.

Examine plant seasonality and invasion dynamics in the understory of hydric pine
flatwoods.

Examine invertebrate, forage fish, reptile and amphibian populations associated with
wet prairie and freshwater ponded wetlands in hydric flatwoods ecosystems.

Identify and survey hydric flatwoods in southwest Florida for the beautiful pawpaw.
Updated surveys for the beautiful pawpaw have not been conducted. The range of this
species should be determined in order to manage the population.

Determine what fire regimes are recommended in hydric flatwoods to stabilize or
increase beautiful pawpaw populations on public lands in southwest Florida.

Monitor hydric pine flatwoods to evaluate biodiversity. Monitor community level
processes, community structure, and community composition, including rare and
keystone species, and species guilds.

Improve reference ecosystem information for community composition, biodiversity,
and site-to-site variability.

Identify historical hydroperiods in hydric pine flatwoods in South Florida. The timing
and duration of wetland drawdown in hydric pine flatwoods systems has not been
widely documented in South Florida and may differ temporally and in coastal and
inland systems.

Investigate wood stork foraging ecology and behavior in the hydric pine flatwoods,
particularly in conjunction with rookeries such as the Corkscrew Sanctuary in Collier
County.
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8. Increase public awareness concerning hydric pine flatwoods. Identify hydric flatwoods in
text, maps, and on resource presentations to raise public awareness of the different types of
pine flatwoods. Stress the important ecosystem function of isolated and ephemeral wetlands
included in the hydric flatwoods community. Establish the landscape-scale importance of
this community to wide-ranging species and the significance of regional losses of this
habitat in South Florida.

Restoration of Dry Prairie

Restoration Objective: Restoration Objective: Maintain and enhance the structure, function, and
composition of the dry prairie community, protect dry prairie biodiversity to encompass the
range of geographic variation, and increase the spatial extent of dry prairie habitat in South
Florida.

Restoration Criteria: The restoration objective will be achieved when: (1) dry prairies within the
historic range of the community are adequately protected from further habitat loss, degradation,
exotic plant invasion, and fire suppression; (2) degraded areas are identified, acquired and
restored to suitable dry prairie habitat; (3) appropriate ecosystem management plans (including
monitoring and research) have been prepared, funded, and implemented for long-term
perpetuation of the dry prairie landscape; (4) dry prairie is appropriately protected and managed
to benefit community-dependent species; (5) ecological linkages to adjacent communities are
restored; and (6) landscape-level habitat diversity is restored.

Community-level Restoration Actions

1. Determine the historical and current distribution and status of dry prairie in peninsular
Florida. Published and unpublished data on both the distribution and status of dry prairie is
inconsistent and based in part on misinterpretation of Landsat data (see section on Status
and Trends in this account). Estimates of the current status of dry prairie vary from virtually
none remaining to rather large blocks remaining on privately owned rangeland.

1.1 Determine the historical extent and location of dry prairie for all counties in the dry
prairie region as defined by Davis (1943), by utilizing the original land surveys for
Florida conducted in the 1850s. These land surveys could be used to produce a
historical map of Florida dry prairie and calculate the historical area of dry prairie for
each county. See discussion on Status and Trends in this account.

1.2. Determine the current distribution and status of dry prairie on both private and public
lands in Florida. This action could be accomplished by using recent aerial photography
and Landsat imagery that has been intensively ground-truthed to eliminate errors in
interpretation. Digital Orthophoto Quads (DOQ’s) could be used to digitize the current
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1.3.

distribution of dry prairie as a GIS coverage.

Identify, map, and conduct ecological (plant and animal) inventories of the remaining
dry prairie to determine locations for the highest-quality dry prairie sites. Data from a
systematic and comprehensive inventory could be used to develop, rank and prioritize
the most ecologically significant dry prairie areas and determine the degree of
vulnerability of sites. Plant and animal inventories and de novo searches for rare
species would uncover previously unknown sites and thereby provide updated
documentation on the status and distribution of rare species.

2. Prevent further destruction or degradation of existing dry prairie.

2.1.

2.2.

2.3.

24.

Secure protection of all the remaining intact, high-quality dry prairie sites. Develop a
protection plan for all tracts identified in 1.2 and 1.3. Continue through land
acquisition, landowner agreements, and conservation easements, land trades, or other
conservation measures, protection of dry prairie sites. Priority should be placed on
preventing the loss of any remaining high-quality dry prairie sites, with emphasis on
protection of sites with intact landscapes and an intact, diverse native ground cover.
Devise and negotiate interagency agreements (with WMDs, DEP, FWS, etc.) to
improve mitigation procedures for loss of wetlands in dry prairie landscapes. Sites
identified as most threatened with destruction should be targeted and protected to
prevent destruction.

Prevent further degradation of disturbed, but recoverable examples of dry prairie by
securing protection of such sites. This may best be accomplished by conservation
methods other than land acquisition that prevent development, such as conservation
easements, particularly on large cattle ranches where land acquisition is
cost-prohibitive.

Ensure proper protection of existing protected areas. Drainage and other hydrologic
alterations on private land adjacent to existing protected areas continues to be an
ongoing and unresolved crisis on at least two protected sites-Three Lakes WMA in
Osceola County, and the National Audubon Society’s Ordway-Whittell Kissimmee
Prairie Sanctuary in Okeechobee County. Federal and State agencies need to work
more efficiently and closely together to solve problems that cross the jurisdictional
boundaries of an agency.

Ensure proper management of existing protected areas. Staffing and budgetary
constraints continue to present the greatest threat to proper management of existing
protected areas. Other problems faced by land managers that hinder implementation of
proper management strategies include lack of technical guidance information, and
insufficient equipment and manpower. In the formulation of management plans, avoid
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2.5.

2.6.

2.7.

uniformity of management treatments which artificially simplify what probably was
once a far more varied set of communities that constituted prairie biodiversity (Howe
1994). Varied treatments and experimental management should be encouraged, since
so few quantitative studies exist on management effects on prairie biodiversity (Howe
1994). A rethinking of management priorities is needed if such experiments suggest
that prairie biodiversity could be managed out of existence by certain practices (Howe
1994).

Develop private landowner protection incentives for dry prairie (Enge et al. 1997).
Provide an economic or tax incentive to private landowners to prevent conversion of
native pastureland into improved pastureland. Federal, State and county governments
should explore new and innovative ways to provide tax breaks or other economic
incentives to private landowners that choose ecological stewardship of their lands.
Economic opportunities for private landowners to retain native vegetation should be
encouraged, including hunting, eco-tourism, low intensity grazing of native rangeland,
harvesting of native grass seed for mining reclamation and other restoration purposes,
and harvesting of saw palmetto fruits for medicinal uses. All of these help provide
economic incentives to landowners to retain areas in natural dry prairie vegetation.

Connect existing dry prairie preserves by acquiring lands for conservation between
them. Land acquisition, landowner agreements, or conservation easements should be
used to prevent development of lands between existing conservation areas. Lands
acquired as connectors between dry prairie preserves need not be dry prairie.
Historically, the dry prairie/flatwoods landscape covered vast areas of south-central
Florida, and this pattern should be maintained as much as possible.

Conduct vegetation monitoring of dry prairie to determine responses to various
management strategies. Several potential results could come from vegetation
monitoring of dry prairie habitat which have implications for the Florida grasshopper
sparrow. First, by considering the effects of management on a broader set of
ecosystem components (e.g. all the plant species present), the possibility of misleading
results (in the context of ecosystem management) based on a single species subject to
possible non-management related events (i.e. predation) is minimized. Secondly,
because much more replication is possible in a vegetation study, the chances of
uncovering statistically significant differences between treatments is increased.
Thirdly, long-term trends in the abundance of conservative versus weedy or
opportunistic species can be monitored within vegetation monitoring plots, and can be
used as input for management decisions. The long-term population trends of Florida
grasshopper sparrows are best addressed by beginning to monitor the health of the
ecosystem as a whole, and a better understanding of the microhabitats selected by the
species in order to incorporate the perpetuation of these microhabitats into ecosystem
management decisions.
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2.8.

Encourage and support the efforts of the central and South Florida interagency
prescribed fire councils. Without the ability and flexibility to use prescribed burning,
management of dry prairie would be virtually impossible. The role of the prescribed
fire councils in safeguarding, promoting and educating the public about the use of
prescribed fire is essential to the future of prescribed burning.

3. Restore existing degraded dry prairies. Develop techniques for restoring modified or
disturbed dry prairie (Enge et al. 1997) and criteria for monitoring the success of restoration
efforts (Anderson 1997, Zedler 1997).

3.1.

3.2

3.3.

3.4.

3.5.

Reintroduce natural fires and/or prescribed controlled burns. Dry prairies that have
been degraded due to fire exclusion can be restored with prescribed burning. Each
protected dry prairie site should have a fire management plan. Management plans
should specifically include allowing natural, lightning-ignited fires to burn through the
dry prairie landscape whenever possible, especially on the larger preserves, such as the
Kissimmee Prairie State Preserve and the National Audubon Society’s
Ordway-Whittell Kissimmee Prairie Sanctuary. Burn plans for sites should specify fire
type, intensity and frequency in order to mimic natural fires and to meet management
objectives.

Encourage maintenance and recovery of landscape-level ecological processes. Where
possible, management efforts should strive to maintain and enhance ecological
processes (natural fire regimes, natural hydrologic perturbations, biological
interactions, ecosystem function, etc.) characteristic of the natural landscape. In
particular, allowing natural lightning fires and other natural disturbances should
receive special attention in management plans for areas with intact landscapes.
Firebreaks and roads should be placed well away from ecotones. Ecotones that have
been degraded by existing roads and fire breaks should be restored.

Eliminate or control exotic and off-site species. The native ground cover of some dry
prairies has been altered by past attempts to improve their livestock grazing potential
and/or commercial forestry potential. Efforts to eliminate or control exotic plants
should be implemented. In addition, total eradication of feral hogs should be a priority
on dry prairie preserves.

Continue to allow compatible public uses. Dry prairies acquired for conservation of
biotic resources must be protected from inappropriate public use. However,
compatible public uses are very valuable in public education about the ecosystem and
the need for conservation. Off-road vehicle use and destructive commercial rare plant
collecting are not compatible with preservation.

Monitor for negative population trends among important dry prairie plant and animal

Service ICU Planning Aid Report 39 February 27, 2004



Appendix C Conservation of ecological communities and listed species

species. Each dry prairie preserve should have a specific monitoring plan that will
alert land managers to extirpation or downward trends in populations of selected dry
prairie species, including endemic species, listed species, and keystone species.

3.6. Monitor and eliminate hydrologic alterations. Recent hydrologic alterations created by
adjacent landowners to control water flows on their properties present a real and
current threat on Three Lakes WMA in Osceola County and the National Audubon
Society’s Ordway-Whittell Kissimmee Prairie Sanctuary in Okeechobee County.
Vegetation sampling and monitoring of permanent vegetation plots is needed to
determine the effects of hydrologic alteration on dry prairie vegetation.

4. Create dry prairie analogs where dry prairie has been destroyed by human activities such as
mining. In Polk County, Callahan et al. (1990) report on preliminary results that suggest the
costs of creating “moderate-quality” examples of “palmetto prairie” on a 60 ha parcel of
mined land, although higher in initial cost than creating pastures, may not be as high as
formerly reported. Callahan et al. (1990) report that while improved pastures can be created
on mined land by seeding alone, actual restoration of prairies requires topsoiling, intensive
planting of herbaceous species, direct seeding, or a combination of these methods, at a
higher initial cost. However, Callahan et al. (1990) state that prairies might be nearly
maintenance-free, while pastures are accompanied by higher land management expenses.
Efforts to revegetate former strip mine lands using native species should continue (Callahan
and Cates 1991).

5. Encourage ecosystem/landscape level research projects in dry prairie. Identify ecosystem
processes (vegetation composition and structure, successional patterns, hydrologic regimes,
burn regimes, herbivory, etc.) in dry prairie and use research findings to aid in development
of management guidelines and strategies (Enge et al. 1997). Provide useful information on
current research needs to IFAS Southwest Florida Research and Education Centers
(SWFREC) Agro-Ecology and Natural Resources Advisory Committee (Enge et al. 1997).

5.1. Determine the rangewide geographic variation in the dry prairie ecosystem. Conduct
rangewide studies incorporating floristic surveys (considering species composition,
phytogeographic patterns, relative frequency data, and vegetative physiognomy),
faunal surveys and correlated environmental parameters (climate, hydrology, edaphic
factors and regional landscape context) to recognize and differentiate regional
variation in dry prairie. There is considerable regional diversity in peninsular Florida
pine flatwoods and savannas (Orzell and Bridges 1997), and preliminary findings by
Bridges and Reese (1998) suggest that there is also regional variation in dry prairie. In
order to protect the biodiversity of dry prairie there need to be studies to determine the
geographic variation within dry prairie.

5.2. Fund and conduct research on the effects of livestock grazing on dry prairie. Since
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5.3.

54.

much of the economic incentive to private landowners to retain dry prairie is derived
from revenues generated from livestock grazing, it is important to fund studies
evaluating the effects of livestock grazing on all components of the dry prairie
ecosystem, including the effects on specific plants and animals. Funding to evaluate
the effects of livestock grazing on dry prairie vegetation through establishment of
permanent plots and grazing exclosures to monitor the long-term effects of livestock
grazing should be encouraged. Funding should be secured to continue ongoing
projects (i.e., Bridges et al. 1998), initially funded by Avon Park Air Force Range, to
evaluate the effects of grazing on dry prairie vegetation and the Florida grasshopper
sparrow.

Encourage research on prescribed burning in dry prairie. As more dry prairie is
purchased and/or protected, management knowledge about the effects of fire
frequency, intensity and seasonality will become increasingly important to
maintenance of the biodiversity of the dry prairie landscape. Recent trends of land
managers to burn at times other than early spring and early summer, in order to avoid
impacting any potentially listed birds needs to be studied (see section above in this
account). In addition, the long-term effects of differing fire frequencies needs study,
since recent trends indicate that many land managers of public properties are burning
dry prairie typically on a 3-year rotation, rather than the more natural annual or
biennial burn cycle. Knowledge about the natural fire season and research on fire
intervals would lead to initiation of improved fire management programs (Dye 1997).

Conduct research to determine the applicability and effectiveness of various
mechanical treatments for restoration of severely degraded dry prairies. Former dry
prairies that have been degraded due to fire suppression or other disturbances may
benefit from controlled burns and some mechanical restoration treatments, such as
rollerchopping. Work initiated by Tanner (1997) and Fitzgerald et al. (1995) should
receive continuing funding to determine long-term effects and trends.

6. Increase awareness and knowledge of the dry prairie ecosystem.

6.1.

Provide support for a regional 1-3 day symposium on the Florida dry prairie
ecosystem. The Florida Native Plant Society, Florida Department of Environmental
Protection Division of State Land Management, Avon Park Air Force Range Natural
Resources Flight, Florida Chapter of The Nature Conservancy, Florida Game and
Fresh Water Fish Commission Non-game Wildlife Program, Florida Chapter of the
National Audubon Society, FWS South Florida Office, and Southeastern Chapter of
the Society for Ecological Restoration should sponsor, participate and support a
symposium on Florida dry prairie. Ongoing and past research funded by the
Department of Defense on rare dry prairies species and vegetation composition, along
with research at Myakka River SP, the National Audubon Society’s Ordway-Whittell
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Kissimmee Prairie Sanctuary, and inventory efforts at the Kissimmee Prairie State
Preserve could be highlighted. In addition, land managers of privately owned
rangelands and other public lands should be encouraged to attend and make
presentations on their management practices and results.

6.2. Provide technical advisory support to private landowners of dry prairie. Provide
technical information on ecosystem management strategies and practices to private
landowners willing and interested in protecting biodiversity of dry prairie.

6.3. Increase public awareness and understanding of the dry prairie ecosystem. Public
understanding and approval are required for any conservation effort to be successful.
Public announcements should highlight land acquisition projects such as Florida’s
Conservation and Recreational Lands (CARL) program and Preservation-2000.
Environmental education programs in South Florida should be encouraged to
distribute materials or develop lesson plans on dry prairie habitats, dry prairie species,
and the importance of maintaining natural biodiversity. A recent article by Benshoff
(1998), “Florida dry prairie, an endangered land,” published in Wildlife and Nature,
Florida’s Outdoor Magazine is an excellent example for educational purposes.
Develop a Wildlife Series, like others at GFC, and an education campaign on dry
prairie (Enge et al. 1997).

Restoration of Cutthroat Grass Communities

Restoration Objective: Maintain and enhance the structure, function, and composition of
cutthroat grass communities, protect cutthroat grass biodiversity to encompass the range of
geographic variation, and increase the spatial extent of cutthroat grass habitat in South Florida.

Restoration Criteria: The restoration objective will be achieved when: (1) cutthroat grass
communities are adequately protected from further habitat loss, degradation, exotic plant
invasion, and fire suppression; (2) degraded areas are identified, acquired, and restored to
suitable habitat; (3) appropriate ecosystem management plans (including monitoring and
research) have been prepared, funded, and implemented for long-term perpetuation of the
cutthroat grass landscape; (4) cutthroat grass is appropriately protected and managed to benefit
community-dependent species; (5) ecological linkages to adjacent communities are restored;
and (6) landscape-level habitat diversity is restored.

Community-level Restoration Actions

1. Determine the historical and current distribution and status of cutthroat grass communities
in peninsular Florida. There is very little specific published or unpublished data on the
rangewide distribution and status of cutthroat grass and cutthroat grass communities.
Estimates of the current extent of cutthroat grass communities are known only for Archbold
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Biological Station and Avon Park AFB.

I1.1.

1.2.

1.3.

Estimate the historical extent and location of cutthroat grass communities for all
counties within the range of cutthroat grass. This would require interpretation of soil
surveys, geomorphologic features, and historical aerial photography, in conjunction
with mapping of known occurrences, to derive an estimate of potential range and
extent of cutthroat grass and cutthroat grass communities.

Determine the current distribution and status of cutthroat grass communities on both
private and public lands in Florida. Some cutthroat grass communities could be
located by interpretation of recent aerial photography. However, fire-suppressed
examples and cutthroat grass flatwoods communities would be difficult to accurately
locate on aerial photographs, and would require intensive ground-truthing to eliminate
errors in interpretation.

Identify, map and conduct ecological (plant and animal) inventories of remaining
cutthroat grass communities to determine locations for the highest quality cutthroat
grass community sites. Data from a systematic and comprehensive inventory would be
used to develop, rank and prioritize a listing of the most ecologically significant
cutthroat grass communities and to determine the degree of vulnerability of sites. Plant
and animal inventories and de novo searches for rare taxa would uncover previously
unknown sites and thereby provide updated documentation on the status and
distribution of rare taxa. To date, these surveys have been conducted at few sites other
than within Avon Park AFB.

2. Prevent further destruction or degradation of existing cutthroat grass communities.

2.1.

Secure protection for all of the remaining intact, high-quality cutthroat grass
community sites. Develop a protection plan for all tracts identified in 1.2 and 1.3.
Continue through land acquisition, landowner agreements, and conservation
easements, land trades, or other conservation measures protection of cutthroat grass
sites. Priority should be placed on preventing the loss of any remaining high-quality
cutthroat grass community sites, with emphasis on protection of sites with intact
landscapes and an intact, diverse native ground cover. Devise and negotiate
interagency agreements (with Water Management Districts, Department of
Environmental Protection, U. S. Fish & Wildlife Service, etc.) to improve mitigation
procedures for loss of wetlands in cutthroat grass community landscapes. Sites
identified as most threatened with destruction should be targeted and protected to
prevent destruction. Once cutthroat grass communities have been converted to
agricultural, commercial, or residential uses, there is no known way to restore
cutthroat grass or associated species. The highest priority should be placed on
preventing development of remaining cutthroat grass communities.
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2.2.

2.3.

2.4.

2.5.

2.6.

Prevent further degradation of disturbed, but recoverable examples of cutthroat grass
communities by securing protection of such sites. This could be accomplished by
conservation methods that prevent development, other than land acquisition, such as
conservation easements, particularly on large cattle ranches where land acquisition is
prohibitively expensive.

Ensure proper protection of existing protected areas. Fire-suppression and lack of
sufficiently frequent or intense prescribed burning continues to be a problem in
management of cutthroat grass communities even in protected areas. Drainage and
other hydrologic alterations on private land adjacent to existing protected areas, and
alterations in the source of seepage hydrology within the uplands adjacent to cutthroat
grass communities could be a major long-term problem in maintaining protected sites.
Federal and State agencies need to work more efficiently and closely together to solve
problems that cross the jurisdictional boundaries of an agency.

Ensure proper management of existing protected areas. Staffing and budgetary
constraints continue to present the greatest threat to proper management of existing
protected areas. Other problems faced by land managers that hinder implementation of
proper management strategies include lack of technical guidance information,
insufficient equipment and manpower, and restrictions on the timing, size, and
intensity of prescribed burning.

Develop private landowner protection incentives for cutthroat grass communities.
Provide an economic or tax incentive to private landowners to prevent drainage and
alteration of the watersheds supporting cutthroat grass communities. Federal, State and
county governments should explore new and innovative ways to provide tax breaks or
other economic incentives to private landowners that choose ecological stewardship of
their lands. Economic opportunities for private landowners to retain native vegetation
should be encouraged, including hunting, eco-tourism, low-intensity grazing of native
rangeland, and harvesting of native grass seed for reclamation and restoration
purposes. All of these help provide economic incentives to landowners to retain areas
in natural cutthroat grass vegetation. Eliminate any tax incentives for silvicultural
operations on cutthroat grass communities.

Connect existing cutthroat grass community preserves by acquiring lands for
conservation between them. Land acquisition, landowner agreements or conservation
easements should be used to prevent development of lands between existing
conservation areas. Lands acquired as connectors between cutthroat grass community
preserves need not be cutthroat grass communities. Much of this interconnection can
be provided by designing preserves and connectors which encompass scrub and other
xeric upland communities in association with the adjacent cutthroat grass
communities.
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2.7.

2.8.

Conduct vegetation monitoring of cutthroat grass communities to determine responses
to various management strategies. Several potential results could come from
vegetation monitoring of cutthroat grass communities which have implications for
long-term management strategies. First, by considering the effects of management on a
broader set of ecosystem components (e.g. all the plant species present) the possibility
of misleading results (in the context of ecosystem management) based on a single
species subject to possibly non-management related events is minimized. Secondly,
because much more replication is possible in a vegetation study, the chances of
uncovering statistically significant differences between treatments is increased.
Thirdly, long-term trends in the abundance of conservative versus weedy or
opportunistic species can be monitored within the plots, and can be used as input for
management decisions.

Encourage and support the efforts of the central and South Florida interagency
prescribed fire councils. Without the ability and flexibility to use prescribed burning,
management of cutthroat grass communities would be virtually impossible. The role of
the prescribed fire councils in safeguarding, promoting and educating the public about
the use of prescribed fire is essential to the future of prescribed burning.

3. Restore existing degraded cutthroat grass communities. Develop techniques for restoring
modified or disturbed cutthroat grass communities.

3.1.

3.2

3.3.

Reintroduce natural fires and/or prescribe controlled burns. Cutthroat grass
communities that have been degraded because of fire exclusion may be restorable with
prescribed fires. Each protected cutthroat grass community site should have a fire
management plan. Management plans should specifically include allowing natural,
lightning-ignited fires to burn through the cutthroat grass community landscape
whenever possible, especially on the larger preserves. Burn plans for sites should
specify fire type, intensity and frequency in order to mimic natural fires to meet
management objectives.

Encourage maintenance and recovery of landscape-level ecological processes. Where
possible, management efforts should strive to maintain and enhance ecological
processes (natural fire regimes, natural hydrologic perturbations, biological
interactions, ecosystem function, etc.) characteristic of the natural landscape. In
particular, allowing natural lightning fires and other natural disturbances should
receive special attention in management plans for areas with intact landscapes.
Firebreaks and roads should be placed well away from ecotones. Firebreaks at
ecotones can greatly disrupt the hydrology of cutthroat grass communities. Ecotones
that have been degraded by existing roads and fire breaks should be restored.

Eliminate or control exotic and off-site species. The native ground cover of some
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cutthroat grass communities has been altered by past attempts to improve the livestock
grazing potential and /or commercial forestry potential. Effort to eliminate or control
exotic plants should be implemented. In addition, eradication of feral hogs should be a
priority on cutthroat grass community preserves.

3.4. Continue to allow appropriate public uses. Cutthroat grass communities acquired for
conservation of biotic resources must be protected from inappropriate public use.
However, public access is very important for educational purposes and to build public
support for conservation efforts. Off-road vehicle use and commercial rare plant
collecting are not compatible with conservation.

3.5. Monitor for negative population trends among important cutthroat grass community
plant and animal taxa. Each cutthroat grass community preserve should have a specific
monitoring plan that will alert land managers to extirpations or downward trends in
populations of selected cutthroat grass community species, including endemic species,
listed species, and imperilled species.

3.6. Monitor and eliminate hydrologic alterations. Artificial drainage from cutthroat grass
communities should be minimized by plugging of ditches, and filling ruts associated
with old firebreaks, fire plow furrows, and woods roads, particularly those which run
downslope and serve to drain the community. Vegetation sampling and monitoring of
permanent vegetation plots is needed to determine the effects of hydrologic alteration
on cutthroat grass communities.

4. Encourage ecosystem/landscape-level research projects in cutthroat grass communities.
Identify ecosystem processes (vegetation composition and structure, successional patterns,
hydrologic regimes, burn regimes, herbivory, etc.) in cutthroat grass communities and use
research findings to aid in development of management guidelines and strategies.

4.1. Determine the rangewide geographic and local edaphic variation in the cutthroat grass
community ecosystem. Conduct rangewide studies incorporating floristic surveys
(considering species composition, phytogeographic patterns, relative frequency data
and vegetation physiognomy), faunal surveys and correlated environmental parameters
(climate, hydrology, edaphic factors and regional landscape context) to recognize and
differentiate regional variation and local edaphic variation. This is of particular
importance to determine if the cutthroat grass communities described for Avon Park
AFR (mostly on the Bombing Range Ridge) are similar or dissimilar to communities
on the Lake Wales Ridge, and if additional, as yet undescribed, cutthroat grass
community types are present on the Lake Wales Ridge. Understanding local and
regional variation is necessary in order to protect the biodiversity of cutthroat grass
communities.
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4.2. Fund and conduct research on the effect of livestock grazing on cutthroat grass
communities. Since much of the economic benefit to private landowners of cutthroat
grass communities is derived from revenues generated from livestock grazing, it is
important to fund studies evaluating the effects of livestock grazing on not only the
cutthroat grass community, but also on its flora and fauna. Funding to evaluate the
effects of livestock grazing on cutthroat grass vegetation through establishment of
permanent plots and exclosures to monitor the long-term effects of livestock grazing
should be encouraged.

4.3. Encourage research on prescribed burning in cutthroat grass communities. As more
land with cutthroat grass communities is purchased and/or protected, management
knowledge about the effects of fire frequency, intensity and seasonality will become
increasingly important if we are to maintain the biodiversity of the cutthroat grass
community and landscape. In addition, the long-term effect of differing fire frequency
needs study, since recent trends indicate that many land managers of public properties
are burning cutthroat grass communities typically on a 3-year rotation, rather than the
potentially more natural annual or biennial burn cycle. Knowledge about the natural
fire season and research on fire intervals would lead to initiation of improved fire
management programs.

4.4. Conduct research to determine the applicability and effectiveness of various
mechanical treatments for restoration of severely degraded cutthroat grass
communities. Former cutthroat grass communities that have been degraded because of
fire suppression or other disturbances should benefit from controlled burns.

5. Increase awareness and knowledge of the cutthroat grass ecosystem.

5.1. Provide technical advisory support to private landowners of cutthroat grass
communities. Provide technical information on ecosystem management strategies and
practices to private landowners willing and interested in protecting biodiversity of
cutthroat grass communities.

5.2. Increase public awareness and understanding of the cutthroat grass ecosystem. Public
understanding and approval are required for any conservation effort to be successful.
Public announcements should highlight land acquisition projects such as Florida’s
Conservation and Recreational Lands (CARL) program and Preservation-2000.
Environmental education programs in South Florida should be encouraged to
distribute materials or develop lesson plans on cutthroat grass community habitats,
cutthroat grass community species and the importance of maintaining natural
biodiversity. Develop a Wildlife Series, like others at GFC, and an education
campaign on cutthroat grass communities.
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Restoration of Freshwater Marshes and Wet Prairies

Restoration Objective: Restore natural water quality, increase the spatial extent, and restore
natural hydropatterns and seasonal flows to freshwater marshes and wet prairies in South
Florida.

Restoration Criteria: South Florida must restore and preserve the highly threatened Kissimmee
River-Lake Okeechobee-Everglades drainage system, as well as freshwater marsh and wet
prairie habitats that are associated with other lakes and creeks, and isolated freshwater marshes
and wet prairies. The recovery of listed plant and animal species, and the continued existence of
other species of concern, including the American alligator, apple snail, and migratory birds,
depends upon the restoration of these communities. Restoration of freshwater marshes and wet
prairies must also assure flood control and aquifer recharge for drinking water and agriculture.

The restoration objective will be achieved when (1) the Kissimmee River is restored to its
natural basin; (2) Lake Okeechobee water quality and water storage are restored to more natural
conditions; (3) the Water Conservation Areas, including the Arthur C. Marshall Loxahatchee
NWR have water quality and sheet flow, and hydropatterns restored to more natural conditions;
(4) Everglades NP and Big Cypress National Preserve have water quality, sheet flow and
hydropatterns restored to natural conditions; (5) the Northeast Shark River Slough (NESRS)
addition to Everglades NP and the eight and one half square mile area (8.5 SMA) of the East
Everglades land purchases are completed and sheet flow is restored; (6) the lands currently
identified by the COE, SFWMD and the National Audubon Society as Water Preserve Areas are
added to the spatial extent of the system to provide additional natural wetlands, flood control,
and aquifer recharge; (7) the SOR additions are made through the use of all possible
conservation land funding methods (SOR, CARL and Federal financial assistance); (8)
prescribed burning is restored to the management of the marsh and wet prairie systems; (9)
exotic biota including Brazilian pepper, melaleuca, Australian pine, hydrilla, and water hyacinth
are eradicated or controlled; (10) the integrity of the marshes and wet prairies are ensured and
maintained through a sound water management program of delivery schedules, and water
storage patterns to be derived from the Central and Southern Florida (C&SF) Restudy; and (11)
the distinction between wet prairie and marsh habitat conditions, [sic]

Community-level Restoration Actions
1. Restore the maximum spatial scale to the natural ecosystems.

1.1. Support and accelerate land acquisition programs by expanding funding and staffing
for land transfers. Current land acquisition programs (P 2000, CARL, SOR, etc.) are
guided by highly sophisticated gap analyses to set priorities (Cox et al. 1994, 1997), to
improve core areas for listed species and reduce habitat fragmentation to increase the
likelihood of long-term metapopulation survival. Combined Federal and State
programs have been enacted to acquire the Northeast Shark River Slough (NESRS),
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the Frog Pond, and the Addition Lands to the Big Cypress National Preserve. The
Save Our Rivers Program (SFWMD 1998) has acquired or plans acquisition of lands
associated with the Frog Pond, L31N, Corkscrew Regional Ecosystem Watershed
(CREW), C-111, East Coast Buffer Strip (also called the Water Preserve Areas (see
below), Kissimmee Prairie Ecosystem, Kissimmee River upper and lower lake basin
watersheds, Kissimmee Chain of Lakes, Shingle Creek, Everglades Agricultural Area
stormwater treatment areas (STAs), Indian River Lagoon, Lake Lizzie, Lake
Walk-in-Water, and boundary modifications for the Southern Glades and Model Lands
Basin, Loxahatchee Slough, and North Fork St. Lucie River. The Save Our Rivers
program also includes completion of outstanding land interests in the water
conservation areas (WCAs). Critical to the continuation and completion of these land
acquisition programs at the State level is renewing the funding sources to extend a
program similar to P2000 into the 21stcentury.

The acquisition of the remaining NESRS lands, Water preserve area (WPA) lands for
a buffer strip and additional water storage capacity for implementation of the Modified
Water Delivery plan to Everglades National Park has fallen behind schedule, and the
current period of high waters (1994 to 1998) has created conditions that make it very
clear that the SFWMD is beyond its capacity to store water. Massive amounts of water
are being shunted out through the Caloosahatchee River, St. Lucie drainage system,
and the remaining canals to the estuaries in the coastal areas. Also, the water deliveries
to Everglades NP continue to be drained toward the west, which damages the wet
prairies through flooding, and the eastern prairies and marshes by over-drying.

The high water levels in Lake Okeechobee endanger the Lake’s natural marsh littoral
zones, as well as the structural integrity of the Herbert Hoover Dike. An accelerated
rate of purchase of peripheral wetlands for inclusion in the WATER PRESERVE
AREA buffer system is recommended.

The GFC has developed a sophisticated set of documents to evaluate the criteria and
priorities for land acquisition for federally and state listed species (Cox et al. 1994,
1997). The priorities are based on a complex effort that coordinates all available
information on listed species, and critical habitats or vegetational community types to
identify strategic habitat conservation areas (SHCAs) in relation to current managed
lands, as well as lands identified as critical by other agencies, or institutions (e.g.
CARL, SOR, P2000, FNAI). The results of these reports are of great significance in
identifying the geographic gaps that need to be acquired or protected (e.g. by
less-than-fee methods) to preserve listed species, vegetational community types, and
ecosystems.

Cox et al. (1994, 1997) have pointed out that the land cover types most well
represented in current publicly managed lands are wetlands, including marshes and
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1.2.

1.3.

wet prairies. They point out that these cover types are, in a sense, over-represented in
the current publicly managed land system, and made strong arguments for the need for
land acquisitions in other cover types or vegetative communities, such as scrub, and
pine flatwoods. But the high percentage of wetlands in public ownership, and the
current and planned land acquisitions of additional wetlands are consistent with local
State and Federal wetland protection legislation, and critical for a very large number
of federally and state listed species associated with these cover types.

Manage acquired lands for ecosystem benefits. A major problem is not how many
hectares of marsh and wet prairie are currently listed as managed areas or how many
more hectares are acquired, but how they will be managed. Many land acquisitions do
not end up being used to increase the spatial extent of the ecosystem, but rather are
used for water treatment. A current example of this problem involves Miami-Dade
County’s Environmentally Endangered Lands and The Nature Conservancy lands
between Biscayne NP and the Homestead Air Base. These lands may be used for
stormwater retention and treatment with the planned privatization and commercial
expansion of the airbase (SFWMD 1997b, U. S. Air Force 1994).

Some water management alternatives that are currently being discussed are
counterproductive to maintaining water quality and natural system structure and
function. For example, one option to implement a water control system around the
eight and one-half square mile East Everglades residential area (8.5 SMA) will require
back-pumping water that will lower water quality in the North East Shark River
Slough.

In order to replace the pattern of rapid pulsed discharges and reversals of water levels
with more natural attenuated sheet flow, land must be acquired to permit the wider
areal extent of rainfall to drain off and water management releases to occur. The
SFWMD stormwater treatment areas will also be used to redirect water flows from the
northern Everglades EAA region. The releases will be designed to expand and
enhance sheet flows to the water conservation areas (WCAs).

Restore existing freshwater marshes and wet prairies. The SFWMD (1998) in
cooperation with other State, local, and Federal agencies should include the “Lower
East Coast Buffer Plan” in the C&SF Restudy recommendations. The restudy is
intended to develop water budgets and delivery schedules for all of southeast Florida.
The projects under consideration include the Lower East Coast (LEC) buffer or water
preserve areas as a series of wetlands along the development boundaries between the
WCASs and Palm Beach, Broward, and Miami-Dade counties to serve as water
preserve and storage areas. Some of the portions of this system of water preserve areas
(WPAs) have been identified as having significant biological value (e.g., the Pennsuco
Everglades in Miami-Dade County), and will be considered as valuable areas for
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1.4.

L.5.

ecological restoration of the spatial extent of the eastern peripheral freshwater marshes
and wet prairies of the southeastern Everglades.

The Keys Environmental Restoration Trust Fund rehabilitated several acres of
freshwater wetlands on Big Pine Key that are important to Key deer, Lower Keys
rabbit, alligators, Key mud turtle (Kinosternum bauri bauri), wading birds, and other
species. Restoration was achieved through fill removal and blockage of non-natural
tidal influence.

Many other examples of laudable restorations exist and should be supported. The
ecosystem restoration plan currently being enacted for Lake Trafford (Lake Trafford
Task Force Conceptual Plan document, Gail Gibson, written communication 1998) is
an excellent example of a plan to restore lake and marsh hydrology, reduce nutrient
loadings, control phytoplankton blooms and Hydrilla, improve fisheries and wildlife
habitat, and integrate the restoration into the Corkscrew Regional Ecosystem
Watershed (SFWMD 1998). Another example is the restoration of short hydroperiod
and marsh conditions on approximately 4,000 ha (9,880 acres) on former farmlands in
the Hole-in-the-Donut of Everglades NP (Dalrymple 1994a, and Dalrymple and Doren
(1998). This restoration prevents future germination of Brazilian pepper, and promotes
wetland plant and animal re-colonization of the areas (Dalrymple 1994a; Dalrymple et
al. 1993, Dalrymple and Doren 1998, Resources Management International 1998). All
of these efforts will increase the spatial extent of functional wetlands for in a wide
range of hydropatterns.

Support modeling efforts to evaluate plans and progress for ecosystem restorations.
The USGS ATLSS modeling program (USGS 1997) is one of several initiatives to
develop a landscape level model for evaluating future water delivery scenarios, as well
as for evaluating impacts to single species, and entire trophic levels. This program
should be supported because it is the only modeling program that incorporates both
single species models and multi-species models in a spatially explicit landscape.
Additional support for the Natural Systems Model and the modified water deliveries
(“Modwaters”) C-111 Project efforts are needed. Modeling efforts are needed for
predicting rates of success of stormwater treatment of agricultural runoff (Moustafa
1997). Modeling efforts to develop the best possible program for use of the proposed
Water Preserve areas and the WCAs must include assessments of studies of seepage
rates from WCAZ2. Alternative water storage technologies including Floridan aquifer
storage and retrieval methods should be supported.

Support reclamation programs that expand the spatial extent of marshes and prairies
and lake and riverine littoral zones. The easiest way to begin improving on current
conditions is to selectively modify current design characteristics that are most
amenable to both water management and habitat enhancement. For example: besides
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1.6.

structural modifications for improved simulation of natural hydropatterns to regional
lakes, rivers, and marsh systems, a number of additional actions should be considered
for wildlife habitat improvement. Such actions include increased peripheral forested
land, especially upland habitat, including native tree islands and littoral edge tree
stands to improve ecotones between marsh and upland/forested habitat. Inclusion of
island systems in artificial lakes and reclaimed rock mining pits, where native
macrophytes and trees will be recruited, will promote water and wading bird foraging,
roosting, and breeding habitat. Such areas would be isolated from human disturbance
and mammalian predators (also see Hammond and Mann 1956, Sargeant 1982). King
et al. (1985) have developed a series of guidelines for habitat reclamation on
phosphate-mined lands, e.g., Tenoroc FMA near Lakeland, Florida (also see King and
Cates 1994). Effective plans have also been developed for restoration of the Peace
River and especially the Upper Saddle Creek (DEP 1997, and King et al. 1994).
Construction of points of land, isthmuses, or spits of land along shorelines will be
beneficial to overall productivity, habitat diversity, and maintenance of upland-
wetland species requirements (Newman and Griffin 1994).

Promote legislative initiatives that improve on water use practices. State of Florida
reform legislation was enacted in the 1972 Water Resources Act (Chapter 373)
including amendments to insure more appropriate water budgets to multiple users,
including the natural systems (Gsteiger and Loftin, 1997). Most importantly, the
legislation protects natural systems by requiring Florida’s water management districts
to ensure the sustainability of the natural systems and to establish minimum flows and
levels for these systems. Scientific peer review for validating the data used in
developing minimum flows was also required. The law should prevent wasting water
by limiting the duration of water use permits, providing guarantees to current water
permit holders when new users apply for limited water resources, providing equity in
evaluation of water use permits, and providing certainty of water supply to existing
and anticipated uses by requiring planning and water resource development
technologies. While there are still some controversial issues to be resolved in
finalizing the best legislation, including the role of agricultural users that have not
required permits previously, the most important issue regarding protection and
enhancement of the spatial extent of functional marsh and wet prairies is the
identification of minimum flows and levels. This and future legislation must recognize
that a range of flows and water levels are required to sustain the largest spatial extent
and most diverse range of marsh and wet prairie conditions, and that no single
minimum flow level will be adequate to ensure long-term health of the natural
systems.

2. Restore natural water quality to the system.

2.1.

Provide initiatives for water quality improvement in relation to agricultural practices.
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SFWMD is developing six stormwater treatment areas (STAs) between the EAA and
the WCAs in order to channel agricultural runoff away from Lake Okeechobee, and
the WCAs. An experimental version, at a smaller scale, known as the Everglades
nutrient removal project (ENR) has been operating since 1994. The ENR is a 1667 ha
(4,000 acre) marsh retention area where runoff is held and phosphorus is absorbed by
marsh plants. The ENR is experimental and intended to determine if the STAs will
meet the Phase One goal of reducing phosphorus levels to 50 parts per billion (ppb) in
water released into the WCAs. This is the largest constructed wetland designed for
agricultural runoff in the country. To date, the SFWMD estimates (SFWMD 1997a)
phosphorus reduction of 83 percent, estimated as a reduction to 22 ppb of phosphorus,
which exceeds the expected Phase One level goal. SFWMD is continuing land
acquisition and development of the full scale STAs. Debate remains over the actual
success of the pilot nutrient removal. The agreement between the State and Federal
agencies allows for continued acquisition and construction while these permitting and
technical issues are clarified. STA 6 “section one” is operating now. STA-1 West,
STA 2, and STA-5 are to be operating by early to mid 1999. The remaining STA
element will not be operating until 2002 and later (SFWMD 1997a).

The ultimate goal is that water delivered to South Florida should not cause an
imbalance of natural populations of flora and fauna. At the Phase Two level of this
project agricultural phosphorus outflow concentrations should be down to 10 ppb or
less when they leave treatment areas and enter the WCAs. The SFWMD is also
proceeding with required evaluation of alternative technologies for phosphorus
reduction, including chemical additives, STAs with chemical pre-treatment, and a
method requiring passing STA water through an area of submersed vegetation with
limerock for further filtration of phosphorus (SFWMD 1997a). The Miccosukee Tribe
has promulgated water quality standards to protect tribal lands which include a large
portion of the Everglades.

Similar efforts are underway in other portions of South Florida including the
Kissimmee River drainage system. In Boney Marsh (Highlands County) a 0.48 sq. km
(0.19 sq. mile) wetland was constructed to evaluate the role of overland flow in
relation to phosphorus removal (Moustafa 1997). Much of this work is oriented to the
development of larger projects throughout the SFWMD.

2.2. Support public education regarding proper disposal of hazardous wastes, and continue
studies of the sources and effects of mercury and other contaminants and their
relations to diseases and chronic sublethal effects in plants and animals in wetland
food chains. The potential long-term food chain impacts from the wide range of
contaminants and their relation to human activities may be the most underfunded and
serious problem we face in the future.
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3. Support and increase funding for eradication and control of exotic pest species. As reviewed
above, funding and support is required to continue to control the expansion of exotic pest
species of aquatic plants, trees, and animals in wetlands (Center et al.1994, Jordan 1994,
Schardt 1994, Thayer and Ferriter 1994). In particular, follow-up field studies of the
effectiveness of biological control agents for melaleuca will require significant funding.
Expanded quarantine facilities to permit more elaborate and detailed evaluations of other
biological control agents are severely needed. Finally, some significant effort must be made
to coordinate the agencies and inform the public regarding the elimination of exotic species
of plants and animals.

Forested Wetlands
Restoration of Flowing Water Swamps

Restoration Objective: Prevent further reduction in area of flowing water swamps, protect all
remaining high quality habitat, and restore and manage protected lands to maintain ecological
processes and biodiversity, including normal hydroperiods and flow regimes.

Restoration Criteria: The recovery objective will be achieved when: (1) a reserve design
incorporating all currently protected tracts and remaining high quality habitat has been
developed and implemented; (2) flowing water swamps are protected through acquisition or
cooperative agreements with landowners; (3) appropriate management plans have been
prepared and funded for all lands within the reserve network; (4) restoration has been
successfully initiated such that ecological processes are operating normally; and (5) natural
succession and restoration actions through funded management programs can be expected to
re-establish community structure and biodiversity on all significant degraded sites within the
reserve network.

All systems within the reserve network must have adequate natural buffers and secure
headwaters. Hydrological management for normal hydroperiods and flow regimes must be
assured. Mature forests and core reserve swamps must be managed to achieve old-growth
characteristics. Buffer zone swamps used for timber production must be managed sustainably.

Community-level Restoration Actions
1. Prevent further destruction or degradation of existing flowing water swamps.

1.1. Acquire threatened flowing water swamps and their upland buffers and headwaters.
Table 2 presents land acquisition proposals that incorporate important Flowing water
swamps that should be protected. Other important areas that should be protected
include: Bruner Cypress Swamp on Jane Green Creek in Osceola County (FNAI
floodplain swamp EOR # 002). This is a stand of virgin cypress with trees up to 1.7 m
(5.5 ft) dbh with swampbay, needle palm, and royal fern in the understory. Strand
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1.2.

1.3.

1.4.

L.5.

swamp with virgin cypress in Hendry County, west of Cow Bone Island on Seminole
Reservation lands (FNAI EOR #001). Floodplain swamp in Lee County (FNAI EOR
#027). It is dominated by pop ash with abundant epiphytes and includes a slough with
a 1.5to0 3.0 m (5 to 10 ft) waterfall at the upper end. There are many other flowing
water swamps worthy of protection within local conservation systems. Natural
landscapes, including healthy examples of such swamps, should be regarded as high
priorities for local conservation efforts.

Promote conservation easements and landowner agreements to protect flowing water
swamps and their upland buffers and headwaters. Telegraph Swamp in eastern
Charlotte County is a particularly important site in need of a formal easement or
landowner agreement.

Enforce regulatory protection of forested wetlands. Lands are seldom adequately
monitored to ensure compliance, and penalties and enforcement are often inadequate
to motivate adherence to the law. Increased funding for regulatory monitoring and
enforcement programs is needed at all levels.

Prevent degradation of existing preserves. Conservation lands should be maintained
according to management plans that ensure that flowing water swamps, along with
their associated wetlands, upland buffers, and headwater systems, are protected from
degrading land uses.

Protect flowing water swamps from pollution. Flowing water swamps should be
protected from both point-source and non-point-source pollution.

2. Manage flowing water swamps within the context of restoration objectives.

2.1.

2.2.

2.3.

Restore natural fire regimes. Emphasize landscape-scale burning that permits fires to
burn into the edges of wetlands naturally. Minimize swamp-edge firebreaks.
Recognize the need for occasional catastrophic fires to burn into the peat to rejuvenate
sloughs within strand systems.

Control exotic plants and animals. Control melaleuca invasion. Aggressively seek out
and eliminate infestations of Japanese climbing fern and skunk vine. Control feral hog
populations (with consideration for panther food base). Monitor other exotics in
flowing water swamps and promptly initiate control programs for those that threaten to
become problematic.

Restore hydrology. Within the context of regional hydrological restoration, manage
flowing water swamps to maintain hydroperiods, water levels, and flow regimes
within the ranges found in natural systems.
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24.

2.5.

2.6.

Restore soils. Restore hydrological patterns and control fire to permit accumulation of
peat in drained or burned swamps. In severely degraded systems, consider increasing
water and nutrient levels on a temporary basis to accelerate the soil development
process.

Restore ecosystem structure and composition by manipulating existing populations of
native species, augmenting populations of native species, and reintroducing extirpated
plants and animals.

Protect flowing water swamps from point-source and non-point source pollution.
Acquire or otherwise monitor and control buffers.

3. Maintain flowing water swamps in a natural condition.

3.1.

3.2

3.3.

3.4.

Provide analogs for ecosystem functions such as fire regimes. Evaluate alternatives to
catastrophic fire (dredging, etc.) for rejuvenation of sloughs within strand systems.

Continue to control exotic plants and animals in perpetuity.

Monitor for extirpations and extinctions and negative population trends of imperilled
species, including pollinators, dispersers and soil organisms.

Monitor and correct for both point-source and non-point-source pollution.

4. Re-create flowing water swamps where they have been destroyed by human activities. Use
research conducted by the Florida Institute of Phosphate Research, the University of Florida
Center for Wetlands, the National Audubon Society’s Ecosystem Research Unit, and others
to recreate flowing water swamps according to the guidelines of the Society for Ecological

Restoration.

4.1. Restore ecosystem structure, including soils and soil organisms, hydrology, plants, and
animals.

4.2. Restore ecosystem functions by controlling exotics and aggressive native weeds,
restoring natural fire regimes, restoring natural biological interactions (food webs,
nutrient cycling, etc.).

4.3. Restore ecosystem composition for late-succession species and rare species.

4.4. Protect flowing water swamps from both point-source and non-point source pollution.

5. Create flowing water swamp analogs where they have been destroyed by human activities to
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the extent that a legitimate natural community can no longer be restored.

5.1. Restoration of ecosystem structure would need to consider physical landforms,
drainage patterns, soils and soil organisms, and endemic flora and fauna.

5.2. Restoration of ecosystem functions would include control of exotics and aggressive
native weeds, restoration of hydrologic processes, restoration of fire regimes, and the
creation of natural biological interactions (food webs, nutrient cycling, etc.).

5.3. Restoration of ecosystem composition would need to consider late-succession species,
rare species, and protection of the community from pollution.

6. Connect appropriate habitats.

6.1. Connect ecological systems. SFWMD’s regional connection projects are especially
important to flowing water swamps. The Myakka River project targets lands between
the rivermouth Myakka SF and the Myakka River SP complex of public lands. The
R.V. Griffin Reserve Addition tract (Toledo Blade) will maintain a natural corridor
between the Myakka River SP complex and the lower Peace River floodplain.
Although SWFWMD’s Bright Hour Watershed project includes only minor areas of
forested wetland, its recent protection though less-than-fee acquisition will help to
maintain a connection between the Fisheating Creek system and the Peace River
corridor. The Charlotte 1 project could eventually preserve a critical connection
between Telegraph Swamp/Cecil Webb and the Peace River corridor, if targeted lands
on Shell and Prairie Creek are also acquired.

The Upper Lakes Basin Watershed project, while protecting much of the Reedy Creek
and Lake Marion Creek basins, also encompasses the headwaters of the Kissimmee
complex (Kissimmee-Lake Okeechobee-Everglades).

The Belle Meade project will provide a significant linkage between Collier-Seminole
SP and the future Golden Gates Estates SF. The proposed Golden Gates Estates SF is
part of the Save Our Everglades project that protects the headwaters of the
Fakahatchee Strand State Preserve.

6.2. Protect/restore landscape matrix. Preserve/restore flatwoods and prairies adjacent to
and upstream of flowing water swamps wherever possible. Change wetland permitting
regulations so that flatwoods buffers can be restored as wetland mitigation. Protection
of remaining natural buffers and restoration of additional upland systems is especially
needed along the Peace River, where much of the landscape matrix has been
agriculturally altered.
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6.3. Ensure maintenance of linkages critical to key species and functions.
7. Conduct Research.
7.1. Determine distribution of remaining habitat.

7.1.1. Develop strategies for gathering, synthesizing, and ground-truthing data to
permit FNAI’s floodplain forest, floodplain swamp, freshwater tidal swamp,
slough, and strand swamp natural communities to be readily distinguished on
GIS maps. In particular, clarify distinction between wet flatwoods and cypress
on National Wetland Inventory maps.

7.1.2. Assess and supplement available data.

7.2. Improve reference ecosystem information regarding community composition,
biodiversity, and site-to-site variability.

7.3. Investigate roles of pollinators, mycorrhizae, seed dispersers, and other critical or
imperilled species.

7.4. Evaluate predator-prey relationships in landscape context.

8. Monitor community-level processes, community structure, and community composition
including rare and imperilled species.

9. Increase public awareness for flowing water swamp communities

Restoration of Pond Swamps

Restoration Objective: Prevent further reduction in area of pond swamps, protect all remaining
high quality habitat, and restore and manage protected lands to maintain ecological processes
and biodiversity. Restoring and maintaining swamps within a healthy fire-maintained flatwoods
and prairie landscape mosaic is critical.

Restoration Criteria: The recovery objective will be achieved when: (1) a reserve design
incorporating all currently protected tracts and remaining high-quality habitat has been
developed and implemented; (2) pond swamps are protected through acquisition or cooperative
agreements with landowners; (3) appropriate management plans have been prepared and funded
for all lands within the reserve network; (4) restoration has been successfully initiated such that
ecological processes are operating normally; and (5) natural succession and restoration actions
through funded management programs can be expected to re-establish community structure and
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biodiversity on all significant degraded sites within the reserve network. Pond swamps within
the reserve system must be adequately buffered from urban and agricultural runoft.

Community-level Restoration Actions
1. Prevent further destruction or degradation of existing pond swamps.

I1.1.

1.2.

1.3.

1.4.

L.5.

Acquire threatened pond swamps. Table 2 presents land acquisition proposals that
incorporate important pond swamps that should be protected. Other important areas
that should be protected include: (1) cypress domes within flatwoods matrix on
Sarasota County ranchlands and: (2) basin swamp in Collier County, 8.86 km (5.5 mi)
northeast of Belle Meade (FNAI EOR #013). There are many other pond swamps
worthy of protection within local conservation systems. Natural landscapes, including
healthy examples of such swamps, should be regarded as high priorities for local
conservation efforts.

Promote conservation easements and landowner agreements to protect pond swamps.
Appropriate agreements should be negotiated with landowners.

Enforce regulatory protection. Lands are seldom adequately monitored to assure
compliance, and penalties and enforcement are often inadequate to motivate adherence
to the law. Increased funding for regulatory monitoring and enforcement programs is
needed at all levels.

Prevent degradation of existing preserves. Conservation lands should be maintained
according to management plans to ensure that pond swamps, along with their
associated flatwoods and prairie matrices, are protected from degrading land uses.

Protect pond swamps from pollution. Pond swamps should be protected from both
point source and non-point source pollution. Special measures should be developed to
protect them from agricultural runoff from surrounding farmlands.

2. Manage pond swamps within the context of restoration objectives.

2.1.

2.2.

Restore natural fire regimes. Emphasize landscape-scale burning that permits fires to
burn into the edges of wetlands naturally. Minimize swamp-edge firebreaks.

Control exotic plants and animals. Control melaleuca invasion. Aggressively seek out
and eliminate infestations of Japanese climbing fern and skunk vine. Control feral hog
populations (with consideration for panther food base). Monitor behavior of other
exotics in pond swamps and promptly initiate control programs for those that threaten
to become problematic.
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2.3. Restore hydrology. Within the context of regional hydrological restoration, manage
pond swamps to maintain hydroperiods and water levels within the ranges found in
natural systems.

2.4. Restore soils. Restore hydrological patterns and control fire to permit accumulation of
peat in drained or burned swamps. In severely degraded systems, consider increasing
water and nutrient levels on a temporary basis to accelerate the soil development
process.

2.5. Restore ecosystem structure and composition by manipulating existing populations of
native species, augmenting populations of native species, and reintroducing extirpated
plants and animals.

2.6. Protect seepage swamps from point source and non-point source pollution. Design
restoration projects to restore entire landscapes of integrated upland and wetland
communities so that wetlands are buffered from agricultural and urban runoff.

3. Maintain pond swamps in a natural condition.
3.1. Provide analogs for ecosystem functions such as fire regimes.

3.2. Continue to control exotic plants and animals in perpetuity.

3.3. Monitor for extirpations and extinctions, and negative population trends of keystone
and rare species, including pollinators, dispersers and soil organisms.

3.4. Monitor and correct for both point source and non-point source pollution.

4. Restore pond swamps where they have been destroyed by human activities. Use research
conducted by the Florida Institute of Phosphate Research, the University of Florida Center
for Wetlands, and others to recreate pond swamps according to the guidelines of the Society
for Ecological Restoration.

4.1. Restore ecosystem structure, including soils and soil organisms, hydrology, plants, and
animals.

4.2. Restore ecosystem functions by controlling exotics and aggressive native weeds,
restoring natural fire regimes, and restoring natural biological interactions (food webs,

nutrient cycling, etc.).

4.3. Restore ecosystem composition by introducing rare and late-succession species.
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4.4.

Protect pond swamps from both point-source and non-point-source pollution.

5. Create pond swamp analogs where natural communities have been destroyed by human
activities to the extent that a legitimate natural community can no longer be restored.

5.1.

5.2.

5.3.

Restoration of ecosystem structure would need to consider physical landforms,
drainage patterns, soils and soils organisms, and endemic flora and fauna.

Restoration of ecosystem functions would include controlling exotics and aggressive
native weeds, restoring hydrologic processes, restoring fire regimes, and creating
natural biological interactions (food webs, nutrient cycling, etc.).

Restoration of ecosystem composition would need to consider late-succession species,
rare species, and protection of the community from pollution (point source and
non-point source).

6. Connect appropriate habitats.

6.1.

6.2.

6.3.

Connect ecological systems. Pal-Mar, a project in northern Palm Beach and southern
Martin Counties, is a critical connection between J.W. Corbett WMA and Jonathan
Dickinson SP. When acquired, this will complete a 50,587 ha (125,000 acre)
ecological greenway stretching from DuPuis Reserve close to Lake Okeechobee to
Jonathan Dickinson SP. The Belle Meade project will provide a significant linkage
between Collier-Seminole SP and the future Golden Gates Estates SF.

Protect/restore landscape matrix. Preserve/restore flatwoods and prairies adjacent to
pond swamps wherever possible. Change wetland permitting regulations so that

flatwoods buffers can be restored as wetland mitigation.

Assure maintenance of linkages critical to key species and functions.

7. Conduct research.

7.1.

Determine distribution of remaining habitat.

7.1.1. Develop strategies for gathering, synthesizing, and ground-truthing data to
permit better identification of pond swamps. In particular, devise ways to more
readily distinguish FNAI’s basin swamp in GIS mapping and clarify the
distinction between wet flatwoods and dwarf cypress savanna (especially
where the original community is obscured by melaleuca invasion) on National
Wetlands Inventory maps.
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7.1.2. Assess and supplement available data.

7.2. Improve reference ecosystem information regarding community composition,
biodiversity, and site-to-site variability.

7.3. Investigate roles of pollinators, mycorrhizae, seed dispersers, and other critical or
keystone species.

7.4. Evaluate predator-prey relationships in landscape context.
8. Monitor community-level processes, community structure, and community composition.

9. Increase public awareness of pond swamp communities.

Restoration of Seepage Swamps

Restoration Objective: Prevent further reduction in area of seepage swamps in South Florida,
protect all remaining high quality habitat, and restore and manage protected lands to maintain
ecological processes and biodiversity. Restoration and maintenance of water sources and
hydrological regimes is critical.

Restoration Criteria

The recovery objective will be achieved when: (1) a reserve design incorporating all currently
protected tracts and remaining high-quality habitat has been developed and implemented; (2)
seepage swamps are protected through acquisition or cooperative agreements with landowners;
(3) appropriate management plans have been prepared and funded for all lands within the
reserve network; (4) restoration has been successfully initiated such that ecological processes
are operating normally; and (5) natural succession and restoration actions through funded
management programs can be expected to re-establish community structure and biodiversity on
all significant degraded sites within the reserve network.

The reserve design must include appropriate linkages between major systems and incorporate
the matrix of habitats necessary to maintain interactions between communities.

Appropriate water supplies and delivery must be assured for maintenance of normal
hydrological conditions in all seepage swamps within the reserve system. Protection from
unnaturally severe droughts and fires must be assured.

Community-level Restoration Actions
1. Prevent further destruction or degradation of existing communities.
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1.1. Acquire threatened seepage swamps. Table 2 presents land acquisition proposals that
incorporate important seepage swamps that should be protected. Other important areas
that should be protected include:

Baygalls along the mangrove edge at Pelican Bay in Collier County (FNAI EORs #
007 and 008) and similar nearby sites, if any of these still exist. Such baygalls have
southernmost extensions for northern plants like jack-in-the-pulpit and represent an
unusual coastal variation of the community.

Baygall in Osceola County, east of Lake Davenport (FNAI EOR #016). This site also
includes diverse xeric habitats.

Hydric hammock in Osceola County, parallel to Bull Creek (FNAI EOR #027). There
are many other seepage swamps worthy of protection within local conservation
systems. Natural landscapes, including healthy examples of such swamps, should be
regarded as high priorities for local conservation efforts.

1.2. Promote conservation easements and landowner agreements. Appropriate agreements
should be negotiated with landowners.

1.3. Enforce regulatory protection. Wetlands are seldom adequately monitored to assure
compliance and penalties and enforcement are often inadequate to motivate adherence
to the law. Increased funding for regulatory monitoring and enforcement programs is
needed at all levels.

1.4. Prevent degradation of existing preserves. Conservation lands should be maintained
according to management plans that assure that seepage swamps and their water
sources are protected from degrading land uses.

2. Manage seepage swamps within the context of restoration objectives.

2.1. Restore natural fire regimes. Emphasize landscape-scale burning that permits fires to
burn into the edges of wetlands naturally.

2.2. Control exotic plants and animals. Aggressively seek out and eliminate infestations of
Japanese climbing fern and skunk vine. Control feral hog populations (with
consideration for panther food base). Monitor other exotics in seepage swamps and
promptly initiate control programs for those that threaten to become problematic.

2.3. Restore ecosystem structure and composition by manipulating existing populations of
native species, augmenting populations of native species, and reintroducing extirpated
plants and animals.
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24.

Protect seepage swamps from point source and non-point source pollution. Design
restoration projects to restore entire landscapes of integrated upland and wetland
communities so that wetlands are buffered from agricultural and urban runoff.

3. Maintain seepage swamps in a natural condition.

3.1.

3.2

3.3.

3.4.

Provide analogs for ecosystem functions such as fire regimes.
Continue to control exotic plants and animals in perpetuity.

Monitor for extirpations and extinctions, and negative population trends of imperilled
species, including pollinators, dispersers and soil organisms.

Monitor and correct for both point source and non-point source pollution.

4. Restore seepage swamps where they have been destroyed. Use research conducted by the
Florida Institute of Phosphate Research, the University of Florida Center for Wetlands, and
others to recreate seepage swamps according to the guidelines of the Society for Ecological
Restoration.

4.1.

4.2.

4.3.

4.4.

Restore ecosystem structure including soils and soil organisms, hydrology, plants, and
animals.

Restore ecosystem functions by controlling exotics and aggressive native weeds,
restoring natural fire regimes, hydrologic processes, and natural biological interactions
(food webs, nutrient cycling, etc.).

Restore ecosystem composition for late-succession species and rare species.

Protect seepage swamps from both point-source and non-point-source pollution.

5. Connect appropriate habitats.

5.1.

5.2.

Connect ecological systems. Pal-Mar, a project in northern Palm Beach and southern
Martin counties, is a critical connection between J.W. Corbett WMA and Jonathan
Dickinson SP. When acquired, this would complete a 50,587 ha (125,000 acres)
ecological greenway stretching from DuPuis Reserve close to Lake Okeechobee to
Jonathan Dickinson SP.

Protect/restore landscape matrix. Preserve/restore uplands associated with seepage
swamps. Change wetland permitting regulations so that upland recharge areas that
feed seepage systems can be restored as wetland mitigation.
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5.3. Assure maintenance of linkages critical to key species and functions.
6. Conduct research.
6.1. Determine distribution of remaining seepage swamp habitat.

6.1.1. Develop strategies for gathering, synthesizing, and ground-truthing data to
permit seepage swamp types to be readily distinguished on GIS maps.

6.1.2. Assess and supplement available data.

6.2. Improve reference ecosystem information regarding community composition,
biodiversity, and site-to-site variability.

6.3. Investigate roles of pollinators, mycorrhizae, seed dispersers, and other critical or
keystone species.

6.4. Evaluate predator-prey relationships in landscape context.

7. Monitor community-level processes, community structure, and community composition
including rare and keystone species.

8. Increase public awareness. Landowners need to be taught to recognize seepage swamps as
wetlands subject to wetland regulations. Because these communities are rarely flooded, it
may be difficult to understand that they are wetlands.

Restoration of Mangroves

Restoration Objective: Maintain the structure, function, and ecological processes of mangroves
and prevent any further loss, fragmentation, or degradation of this habitat type in South Florida.
Restoration Criteria: South Florida can contribute to the preservation of nationally significant
wetlands, hydrology, aquifer recharge, and fish and wildlife habitat values by preserving the
only geographic extent of this type of habitat within the continental United States. Benefits of
restoring mangrove communities include: the conservation and recovery of listed plant and
animal species, wide-ranging species, and neotropical birds; the recycling of nutrients and the
nutrient mass balance of the estuarine ecosystem, including high primary and associated
secondary biological production; the protection of the base arboreal, estuarine, and marine food
web; the provision of physical habitat and nursery grounds for a wide variety of
marine/estuarine vertebrates and invertebrates significant to sports and/or commercial fisheries;
the protection of public and private lands and property by mangrove storm buffers and wind
breaks; the stabilization of shorelines and fine substrates; the improvement of water quality and
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clarity by filtering uplands runoff and trapping waterborne sediments and debris. Finally,
preservation of mangrove systems contributes to the overall natural setting and visual aesthetics
of Florida’s estuarine waterbodies and the economy of the coastal counties of South Florida and
the State of Florida.

The restoration objective will be achieved when (1) the geographic extent of mangrove habitat
in South Florida is identified; (2) mangrove habitat is preserved through land acquisition or
private landowner cooperative agreements consistent with the GFC’s Closing the Gaps in
Florida’s Wildlife Habitat Conservation System and Preservation 2000 Act Study (Biodiversity
Conservation Analysis), current State and Federal land acquisition proposals, and regional
wildlife habitat protection plans; (3) the hydrology and exotic plant management of mangrove
wetlands are regionally applied to enhance, restore, and maintain plant and animal biodiversity;
and (4) State regulations are adequately enforced resulting in no-net loss of mangrove habitat.

Community-level Restoration Actions

1. Identify the extent of mangrove habitat. Although the existing GIS information, aerial
photography, and ground-truthed land cover information are available for this community
throughout South Florida, a comprehensive regional analysis has not been conducted.

1.1. Detail the geographic extent of mangroves in South Florida. This task should integrate
existing GIS and other databases on land cover, soils, and hydrology, to correctly
identify and separate mangrove from other wetland types, particularly Brazilian

pepper.

1.2. Update the GIS database for mangroves to monitor cumulative impacts. As areas of
mangroves are converted to other land uses, changes should be mapped to identify and
analyze trends in habitat loss.

1.3. Identify important habitat linkages. Important areas include connecting the mangroves
of north San Carlos Bay to the Estero Bay Buffer Preserve; Rookery Bay National
Estuarine Research Reserve north to Gordon Pass; Charlotte Harbor State Buffer
Preserves north and south to other preserves.

2. Preserve remaining areas of mangrove habitat. Direct loss of habitat resulting from land
conversion, habitat degradation, and fragmentation continues unabated in South Florida.
However, some of the best remaining areas of intact mangrove have been identified for land
acquisition.

2.1. Identify and acquire mangrove habitat critical to the recovery of wide-ranging listed
species. The acquisition and preservation of mangroves, including buttonwood forests,
is critical to the recovery of federally and State listed species as well as for
augmenting habitat for neotropical migrants.
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2.1.1. Complete purchase of the following CARL projects: Cape Haze/Charlotte
Harbor, Cayo Costa, Charlotte Harbor Buffer, Estero Bay Buffer, Myakka
Estuary, Rookery Bay, Bear Point, Middle Cove, Blind Creek, King’s Island.

2.1.2. Complete purchase and management implementation of mangrove habitat
within 15 km (9.3 mi) of wading bird rookeries and 30 km (18.6 mi) of wood
stork rookeries. This should include Lemon Bay, Gasparilla Sound, Charlotte
Harbor, Pine Island Sound, Matlacha Pass, Estero Bay, San Carlos Bay,
Rookery Bay, the Ten Thousand Islands, the Florida Keys, Florida Bay,
Biscayne Bay, Lake Worth Lagoon, and the Indian River Lagoon.

2.1.3. Protect coastal mangroves as raptor and bald eagle nesting habitat as well as
neotropical migratory bird habitat. Bald eagles prefer nest and perch sites on
the largest, tallest trees available near large, open waterbodies in coastal South
Florida. Neotropical birds require available foraging habitat as close to the
coast as possible to facilitate migration across the Gulf of Mexico and
Caribbean. Coastal mangroves in urban areas are subject to hedging. Pine
Island in Lee County is an example of a mangrove area that should be
protected.

2.1.4. Complete purchase and management implementation of mangrove habitat
within Priority I/II areas identified in the Florida Panther Habitat Preservation
Plan.

2.1.5. Identify and acquire potential shoreline nesting habitat available to the
American crocodile and mangrove terrapin in South Florida.

2.2. Complete purchase and management implementation of mangrove habitat in
contiguous, connected, unfragmented patches for the conservation of biodiversity in
South Florida. Acquiring and preserving mangrove habitat will benefit nongame
species, rare and unique species, and keystone species such as the mangrove tree crab,
mangrove rivulus, mangrove prairie warbler, and various owl and raptor species.

2.2.1. Develop additions to existing Federal and State land acquisition proposals in
areas identified as GFC Strategic Habitat Conservation Areas and in the 1990
Statewide Charrette, including the following: Estero Bay Watershed, San
Carlos Bay, Cocohatchee River, West and East Charlotte Harbor, and the
Imperial River drainage.

2.3. Use existing regulatory mechanisms to protect mangrove wetlands. Mangroves have
significantly declined in areal extent, patch size, and quality in South Florida,
primarily because of exemptions, inaccurate rules, lack of compliance review, and
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2.4.

2.5.

2.6.

2.7.

inadequate mitigation practices.

2.3.1. Stress avoidance of impacts of this habitat type as a regional wetlands
permitting concern. Both consultants and permitting entities need to be
educated on the importance of this habitat to fish and wildlife resources and the
economy.

2.3.2. Re-evaluate the Federal and State permitting process and permit exemptions to
assess impacts on mangrove habitat. Piecemeal development and speculative
land clearing in urbanizing areas under exemptions results in fragmentation
and loss of mangroves in the South Florida Ecosystem.

2.3.3. Require in-kind on-site and off-site wetland mitigation when avoidance and
minimization criteria have been exhausted. Both consultants and permitting
entities often assess credit mitigation on the basis of the wetland depth, not the
landscape importance or biodiversity value. This results in mitigation plans
using red mangroves even when black, white and buttonwoods are being
impacted.

Protect mangrove communities from point source and non-point source pollution.

Implement cooperative habitat preservation and management programs with private
landowners. Some mangrove habitat is in private ownership and some private
landowners may not choose to participate in fee-simple land acquisition projects.
Protection and management through alternate methods may conserve important
ecosystems by providing landowners with economic incentives (e.g., tax relief) and
promoting good stewardship by ensuring that landowners view habitat as an asset, not
a liability.

Support and implement cooperative regional greenways programs with landowners
and other agencies. Greenways planning has successfully developed cooperative, local
conservation plans that will establish, maintain, and manage landscape connections
between important resource areas.

Promote the protection of mangroves by local governments. Use the GIS database to
provide local governments with the location and areal extent of mangrove habitat to
promote and improve resource planning within local comprehensive plans.

3. Manage and maintain mangrove habitat on public lands.

3.1.

Implement effective habitat management techniques to maximize the biodiversity of
the mangrove community. Mangrove may benefit from alternate management
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practices that are sensitive to hydrology, herbicide susceptibility, and subtropical
vegetation. Diversification of management techniques may increase biodiversity of
impounded and marsh managed systems. Management of mangroves on a landscape
scale will benefit listed species, wide-ranging species, wading birds, neotropical
migrants, and endemic bird species, including the mangrove cuckoo, black-whiskered
vireo, and Florida prairie warbler. Effective management techniques should include
controlling exotic plants and animals without impacting non-target native species and
preventing collection of rare plant species, such as bromeliads and orchids, on public
lands.

3.2. Ensure the continuance of habitat management on public lands. State and Federal land
managers are faced with funding deficits that prevent or reduce management actions.
Perpetual funding sources for staff and equipment should be secured.

3.3. Maintain important habitat linkages. Public landowners should coordinate land
acquisition and habitat management activities to ensure the protection of large,
contiguous tracts of land that include a mosaic of native habitat types, including
mangroves.

3.4. Identify and prohibit incompatible public uses that degrade mangrove habitat.
Incompatible public uses that disrupt hydrology, pollute, encourage exotic plant or
animal invasion, overharvest resources, or destroy habitat beyond the ability for
effective management should be identified and eliminated.

3.5. Monitor compatible adjacent land uses to protect the ecological function of
mangroves. Secondary and cumulative impacts to public lands can result from
adjacent development, including loss of habitat, litter, chemical discharges, dumping,
promoting exotic plant and animal invasion, alteration of adjacent hydrology, use of
pesticides/herbicides, and noise/light pollution. Implementing land-use regulations to
establish a wide buffer between mangrove habitat and upland development can
eliminate or minimize these secondary and cumulative effects.

4. Restore and enhance mangrove habitat, where feasible.
4.1. Identify locations of mangrove habitat that can be restored.
4.1.1. Coastal areas where mangrove restoration efforts are either currently being
conducted or should be considered include Indian River Lagoon, Lake Worth

Lagoon, Biscayne Bay, Florida Keys, Charlotte Harbor, and Sarasota Bay.

4.2. Restore the natural hydroperiod and tidal regime of mangrove communities.
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4.3. Restore sheetflow hydrologic conditions by restoring the regional landscape to natural
contour. Much of South Florida has been significantly altered by public and private
drainage projects that have resulted in both overdrainage and flooding of natural
systems. Where possible, off-site, regional hydrological restoration actions may be
necessary to restore mangrove functions. Areas where restoration should occur include
the South Golden Gate Estates and Camp Keais Strand in Collier County, the Estero
Bay Watershed in Lee County, and the Babcock-Webb Wildlife Management Area in
Charlotte County and the Charlotte Harbor Flatwoods CARL project in Lee and
Charlotte counties.

4.4. Re-establish important habitat links by constructing wildlife crossings. A wide variety
of development and linear infrastructure projects fragment mangrove habitats. Future
design and retrofit or rebuild of these projects should include culverts, undercrossings,
overpasses, and other features that reduce wildlife mortality, preserve hydrology, and
increase connectivity to adjacent habitat.

4.5. Encourage mitigation banks that restore and enhance mangrove systems, not
monocultures.

5. Perform additional research on mangroves.

5.1. Continue and update studies on the utilization of mangrove communities by endemic
and wide-ranging species, including the development of landscapescale management
recommendations for the recovery of these species in South Florida.

5.1.1. Inventory and characterize the importance of mangroves to avian populations,
including neotropical migrants and wading birds.

5.1.2. Survey mangroves in southwest Florida for the American crocodile. Updated
surveys for the American crocodile have not been conducted. The complete
range of this species should be documented in order to recover the population.

5.1.3. Examine reptile and amphibian populations associated with ponded wetlands
in mangrove ecosystems. Investigate the habitat requirements for the American
crocodile and mangrove terrapin.

5.1.4. Examine invertebrate diversity and life cycles in mangrove habitat.

5.2. Monitor mangrove communities to evaluate biodiversity. Monitor community-level
processes, structure, and composition, including rare and imperilled species. Improve
reference information for community composition, biodiversity, and site-to-site
variability.
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5.3. Perform a hydrologic study of the flood attenuation and storm buffering potential of
mangrove habitat under natural sheetflow conditions.

5.4. Examine the population dynamics by invasive exotics in the understory of mangrove
habitat.

5.5. Examine the habitat value of buttonwood forests in South Florida.

5.6. Identify historical and geological trends in mangrove distribution relative to hydrology
and sea-level in the mangrove communities of South Florida.

6. Increase public awareness concerning mangrove habitat. Identify mangroves in text, maps,
and on resource presentations to raise public awareness of the different types of mangroves.
Stress the important ecosystem function of isolated and ephemeral wetlands included in the
mangrove community. Establish the landscape-scale importance of this community to
wide-ranging species and the significance of regional losses of this habitat in South Florida.

6.1. Inform the public about the harm caused by marine debris, particularly monofilament
line for fishing and polypropylene lines for lobster and stone crab traps, encouraging
the use of biodegradable fishing line, proper fishing stewardship, and enforcement of
marine dumping regulations.

6.2. Inform the public about the need to maintain the off-shore drilling ban in Florida
waters with mangrove estuaries, and the need for double-hulled transportation of
petroleum products in mangrove estuaries.

6.3. Inform the public about the need to not trim mangroves for view on public lands and
on private waterfronts particularly in Aquatic Preserves.

Restoration of the Coastal Salt Marsh

Restoration Objective Restoration Objective:: Maintain the structure, function, and ecological
processes of South Florida coastal salt marsh communities and increase their spatial extent in
South Florida.

Restoration Criteria: South Florida can contribute to the restoration and preservation of coastal
salt marsh ecosystems in Florida by restoring the natural structure, composition, and ecological
processes of this community. The conservation and restoration of salt marsh habitat in South
Florida will contribute to the recovery of several federally and State listed species, the
protection and stabilization of other imperiled or rare species, provide additional nursery and
breeding habitat, maintain or increase biodiversity, and restore hydrology to several coastal
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arcas.

The restoration objective will be achieved when: (1) salt marsh habitat in South Florida is
identified and characterized; (2) salt marsh habitat is protected through land acquisition;
Federal, State or local management actions; and/or private cooperative agreements; (3) salt
marsh structure, composition, and ecological processes are restored and maintained; (4) policies
are implemented to prevent further degradation and alteration of salt marsh habitat; (5) if
mitigation is necessary, specific success criteria and compliance procedures are developed and
implemented to ensure mitigation projects sufficiently replace the structure, composition, and
ecological processes of salt marshes; (6) salt marsh habitat in the Lower Keys is preserved and
enhanced enough to support self-sustaining populations of salt marsh-dependent species, such
as the Lower Keys rabbit and rice rat; (7) the biodiversity of salt marshes is returned to natural
levels; (8) salt marsh habitat is enhanced and maintained to provide important nurseries and
breeding grounds; and (9) at least 90 percent of exotic vegetation is removed permanently from
salt marsh habitat.

Community-level Restoration Actions

1. Identify and characterize the extent of remaining salt marsh habitat. Salt marshes are found
throughout most of South Florida, but specific information on community types and extent
is not known.

1.1. Characterize habitat types. Characterize different community types and determine the
condition of both protected and unprotected salt marsh habitats.

1.2. Maintain and improve the GIS database for salt marsh habitat. Compile and maintain
salt marsh distribution information through the FWS and GFC Geographic
Information System (GIS) databases.

2. Preserve remaining salt marsh habitat. Develop a salt marsh habitat management plan that
outlines priority habitat for acquisition and methods to protect, restore, and minimize
impacts on salt marsh habitat.

2.1. Identify suitable areas for acquisition. Develop a regional plan outlining priority salt
marsh areas for acquisition, using a reserve design approach which takes such factors
as connectivity, corridors, and fragmentation into consideration.

2.2. Continue federal acquisition efforts. Continue salt marsh acquisition efforts within the
National Key Deer Refuge, J.N. Ding Darling, Great White Heron, and Ten Thousand
Islands, national wildlife refuges.

2.3. Support State, local, and non-government organization acquisition efforts. Support
entities in acquiring salt marsh habitat including State conservation easements, such as
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2.4.

CARL and The Nature Conservancy.

Protect salt marsh habitat on private lands. Protect salt marsh habitat on private land
through acquisition, conservation easements and/or agreements. Develop agreements
between the FWS and private landowners to minimize impacts such as alterations of
hydrology and exotic plant invasion.

3. Manage and enhance salt marsh habitat. The main threats to salt marsh habitat are
dredge/fill activities and alterations in hydrology. Over 66 percent of salt marsh habitat is
presently in public ownership, but the remaining habitat is still highly vulnerable to man
induced degradation and alteration. Identify areas in need of management and enhancement
and implement appropriate management actions.

3.1.

3.2.

3.3.

3.4.

Manage ecosystem function. Implement management actions that support or restore
the structure, composition, and ecological process of salt marshes.

3.1.1. Provide suitable structure. Implement management actions to ensure
appropriate hydrology (e.g., tidal inundation, wave force), elevation and slope,
and sediment and soil composition.

3.1.2. Manage salt marsh composition. Maintain native flora and fauna composition
of salt marshes.

3.1.3. Manage for ecological processes. Maintain water circulation and water quality,
minimize contaminants, maintain or create transitional areas, and control
non-native species.

Coordinate with Federal, State and county agencies to develop guidelines to improve
mitigation policies. Coordinate with various Federal, State, and local entities to
develop policies that try to avoid the destruction or alteration of wetlands. If it is
necessary to use mitigation as an alternative for offsetting wetland impacts, then
develop specific mitigation standards that sufficiently replace the structural and
ecological processes of natural, undisturbed systems. Enforce compliance with these
success criteria.

Support implementation of Federal management programs. Coordinate with and
provide support for Federal management actions that maintain and benefit salt marshes
such as those conducted by national parks, national wildlife refuges, and the National
Estuary Program.

Support the implementation of State management programs. Coordinate with and
provide support for State management actions that maintain and benefit salt marshes
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3.5.

3.6.

3.7.

3.8.

such as DEP and SWIM.

Support the implementation of local management plans that benefit salt marsh habitat.
Coordinate with and provide support for local management actions to maintain and
benefit salt marshes through various entities as county departments of environmental
protection and parks and recreation.

Support and encourage ongoing management efforts by mosquito control districts to
restore salt marshes. Coordinate with and provide support for efforts by county
mosquito districts to maintain and restore salt marshes.

Restrict access to salt marsh habitat if necessary. Restrict access to sensitive salt marsh
habitat to prevent damage caused by camping, homesteading, trash dumping, vehicular
traffic, and detrimental recreational use.

Establish buffers around sensitive salt marsh habitat. Establish buffers to provide
transitional habitat and corridors for wetland species and insulation and protection
from environmental and human influences.

4. Restore salt marshes. Residential and commercial construction, alterations of hydrology,
mosquito ditching, fill excavation, illegal solid waste disposal, and invasive exotic
vegetation have degraded or eliminated salt marsh habitat. Identify areas in greatest need of
restoration and initiate restoration efforts.

4.1.

4.2.

4.3.

4.4.

Identify salt marsh areas in need of restoration. Coordinate with Federal, State, local,
and private entities to identify areas in greatest need of restoration and coordinate
restoration efforts.

Identify partners for restoration efforts. Support restoration efforts that have
innovative partnerships and use cost-efficient, yet effective techniques to enhance or
restore salt marshes. Many successful restoration efforts have incorporated volunteers
to remove exotic vegetation and plant salt marsh species.

Identify sources for planting materials and ensure genetic stock. Determine sources of
plant material since the availability of salt marsh seeds and plants is limited in South
Florida. Ensure growing conditions are compatible with restoration site conditions.
Ensure transplantation of plant species from different areas does not disrupt or dilute
gene pools.

Restore ecosystem function. Implement restoration actions to restore the structure,
composition, and ecological process of salt marshes.
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5.

4.4.1. Restore suitable structure. Implement restoration actions to ensure appropriate
hydrology (e.g., tidal inundation, wave force), elevation and slope, and
sediment and soil composition.

4.4.2. Restore salt marsh composition. Restore native flora and fauna composition of
salt marshes.

4.4.3. Restore ecological processes. Restore water circulation and water quality,
minimize contaminants, maintain or create transitional areas, and control
non-native species.

Identify, acquire, and manage salt marsh habitat to increase biodiversity, maintain important
habitat for threatened, endangered, and imperiled species, and maintain nursery and
breeding areas.

5.1.

5.2.

5.3.

54.

Acquire, manage, and restore salt marsh habitat in the Lower Keys. Conduct
management and restoration actions to ensure salt marsh areas are able to support
self-sustaining populations of Lower Keys rabbits, rice rats, and Key deer.

Acquire, manage, and restore salt marsh habitat used by other listed or imperiled
species. Conduct management and restoration actions to ensure salt marsh areas are
able to provide essential functioning habitat for species like wood storks, bald eagles,
manatees, crocodiles, wading birds, and other salt marsh species.

Manage and restore salt marsh to increase suitable habitat for nurseries and breeding
grounds. Several commercially important fishes use salt marshes for nursery grounds.
Protect and improve these areas to enhance nursery habitat.

Manage and restore salt marsh habitat to increase biodiversity of native flora and
fauna. Past human impacts have reduced species diversity in South Florida salt marsh
habitat. Although salt marshes have lower species diversity than most terrestrial areas,
they do support numerous transient species. Maintain these habitats to increase
biodiversity.

Conduct research on salt marshes in South Florida by examining their structure,
composition, and ecological processes. Very little is known about the ecological processes
of South Florida salt marshes. Additional information is needed to help restore and preserve
these habitats.

6.1.

Inventory flora and fauna composition of South Florida marshes and determine any
differences between regions.
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6.2. Inventory and characterize the importance of salt marshes to threatened and
endangered species.

6.2.1. Investigate how threatened and endangered species use different habitat
components of salt marshes for survival.

6.2.2. Determine the effects of fragmented or degraded salt marsh habitat on
endangered species, especially in the Lower Keys.

6.3. Characterize the importance of salt marshes to other flora and fauna, especially
less-known taxa like insects and marine invertebrates.

6.4. Investigate the effects of hydrologic alterations on salt marsh processes.
6.5. Investigate salt marsh nursery grounds.

6.6. Continue to conduct genetic research of salt marsh vegetation.

6.7. Investigate the effects of non-native species on salt marshes.

6.8. Compare the ecology of marshes in different regions of South Florida, especially to
the Keys.

6.9. Compare restored marshes to natural marshes.

6.10. Compare and evaluate salt marsh restoration techniques to determine the ability of
different techniques to replace the structure, composition, and ecological processes of
natural marshes.

7. Develop a long-term monitoring plan to evaluate status of salt marshes. Monitor the extent
of salt marsh habitat by updating the loss or change of habitat due to residential or

commercial construction through GIS databases.

7.1. Monitor management and restoration activities. Establish plans for corrections or
modifications to management and restoration activities.

7.2. Conduct mitigation compliance and improve follow-up procedures. Monitor
mitigation projects for compliance and evaluate the effectiveness of success criteria.

7.3. Monitor biodiversity of salt marshes and use by fish and wildlife.

7.4. Monitor the invasion/removal of exotic species in salt marsh habitat.
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7.5. Hold annual workshops to evaluate salt marsh restoration efforts.

8. Increase public awareness of salt marsh habitat and instill stewardship. Conduct workshops
with the public to educate private landowners on appropriate management practices to
preserve salt marsh habitat. Encourage private landowners to remove exotics, maintain
natural hydrology, refrain from destroying salt marsh habitat, and restore disturbed areas.
Develop volunteer restoration programs; coordinate with local parks to increase awareness
of salt marshes; and coordinate with local school programs to develop hands-on educational
programs for students. Prepare literature to provide information regarding the importance of
salt marsh habitat and its preservation and conservation.

Restoration of Seagrasses
Restoration Objective: Maintain and increase seagrass habitat in South Florida.

Restoration Criteria: South Florida can contribute to the protection, enhancement, and
restoration of seagrass ecosystems in Florida by maintaining or improving water quality
conditions necessary for seagrass growth within the region’s estuaries. The protection,
enhancement, and restoration of seagrass habitat in South Florida will contribute to the recovery
of listed plant and animal species as well as maintain the ecological functions associated with
this community, such as high primary and secondary production; enhancing water quality by
stabilizing sediments and removing nutrients; and providing shelter, foraging, and nursery
habitat for numerous invertebrates and vertebrates important to recreational and commercial
fisheries. The reservation

of this community will enhance the overall natural setting and visual aesthetics of Florida’s
coastal landscape and contribute significantly to the economy of South Florida and to the State
of Florida.

The restoration objective for seagrass habitat in South Florida will be achieved when: (1) the
spatial extent of seagrasses has been identified; (2) the condition of existing seagrasses has been
assessed by monitoring specific locations; (3) the relationship between light and water quality
to seagrasses has been determined from these monitoring sites; (4) predictive models have been
developed that link light attenuation and nutrient loadings to water quality and to epiphyte
abundance; (5) the models set pollution load reduction goals to improve or maintain water
quality conditions necessary for seagrass survival and growth; (6) management actions have
been implemented that result in protecting, enhancing, and restoring seagrasses; and (7)
additional protective measures have been implemented to prevent further physical disturbance
of seagrass habitat. Increased seagrass distribution and abundance will be used as measures of
success to inform the public in recognizing the importance of this community to fisheries
resources, wading

birds, and listed species such as the Florida manatee.
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Community-level Restoration Actions

Identify the extent of seagrass habitat. Using existing GIS databases, satellite/thematic
images and aerial photographs (scales =1:12,000; 1:24,000; or 1:48,000) coupled with
ground-truthing efforts, produce maps of seagrass distribution and abundance as an initial
step in evaluating the extent of seagrasses in South Florida. Many of the region’s estuaries
have already been mapped or are currently being mapped for seagrasses (e.g., Indian River
Lagoon, Biscayne Bay, Florida Bay, and the Florida Keys).

1.

1.1.

1.2.

1.3.

1.4.

Conduct an inventory of seagrass habitat using available satellite/thematic imagery,
aerial photographs, and ground-truthing efforts once every 3 years. Water clarity
conditions for aerial photography are best during winter to spring; however, seagrass
abundance is greatest in the summer. Ground-truthing verifies the interpretation of the
large-scale aerial photographs.

Maintain the seagrass data obtained/collected from the inventory in a GIS database.
Digitize the data into a GIS database (e.g., ARC/INFO) from which maps can be
produced.

Create a region-wide classification scheme of seagrass habitat. Classifying seagrasses
as either dense continuous beds (seagrass beds with some sand patches; coverage >
50%) or patchy beds (sand areas with some patches of seagrass; coverage < 50%)
improves the repeatability of determining seagrass coverage and is necessary to
consistently map seagrass habitat.

Map the distribution and abundance of seagrasses throughout the region. Mapping the
abundance of seagrasses can identify both “problem” and “healthy” areas. Problem
areas can be investigated to identify the cause of the problem. Healthy areas can be
designated for protection. Mapping can plot changes in the amount and density of
seagrass coverage, thereby providing a trend analysis of this community type.

Assess the status and condition of existing seagrass habitat. Monitoring selected areas
within the region will be used to determine if seagrass beds are healthy or stressed and
whether conditions are stable, improving, or declining and to what degree.

2.1

2.2.

Use low-level aerial photography to map the distribution and abundance of seagrasses
in a selected area. Low-level aerial photography can record conditions and document
changes in seagrass beds (0.1 to 10 m* [1.07 to 107.6 ft*] in size) at selected sites on a
small scale (0.1 to 10,000 ha [0.3 to 24,710 acres]).

Establish fixed transects to detect changes in depth distribution, abundance, and
species composition of seagrasses. Sampling fixed transects can reliably detect fine-
scale changes in depth distribution, abundance, and species composition over time.
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3. Determine the relationship between light and water quality to seagrasses. Increases in
turbidity and nutrients occur both in short pulses and over long periods of time. In order to
determine the effects to South Florida’s estuaries from episodic events, measurements (i.e.,
monitoring) of photosynthetically active radiation, water quality, and seagrass cover and
abundance need to be taken at the fixed transect sites. Implement site-specific monitoring
protocols to identify causes of seagrass decline. Integrating these measurements should
identify the effects light and water quality have on seagrasses.

3.1. Implement sampling protocols to measure photosynthetically active radiation. The
sampling methodology includes, but is not limited to, using quantum sensors to
measure light at the water’s surface and underwater.

3.2. Implement monitoring protocols to sample water quality parameters. These parameters
include, but are not limited to, temperature, salinity, dissolved oxygen, nitrogen,
phosphorus, suspended solids, chlorophyll, turbidity, and color.

3.3. Implement sampling protocols to measure seagrass parameters. These parameters
include, but are not limited to, percent cover, biomass, shoot density, canopy height,
species composition, productivity, and abundance of drift and epiphytic algae.

4. Develop predictive models that link light attenuation to water quality and to nutrient
loadings and epiphyte abundance. The most critical factor affecting seagrass distribution
and abundance is light availability, which is a function of water quality. Hence, identifying
the water quality constituents regulating light availability in the water column is an initial
step. Understanding how nutrients and epiphytes affect light availability is just as crucial.
These predictive models will be linked to identify pollutant load reduction goals for specific
estuaries or specific segments within estuaries.

4.1. Develop a model that relates light attenuation in the water column to various water
quality constituents. Light attenuation will be modeled based on various water quality
constituents influenced by hydrodynamic (circulation) forces. Predicted effects on
light in the water column, linked with the findings from the site-specific monitoring,
will then provide a predictor of stress imposed on seagrass systems.

4.2. Develop a model that relates nutrients to abundance of epiphytes and quantifies the
resultant light attenuation. Epiphytes can reduce light reaching the seagrass blade by
50 to 80 percent. Two factors known to influence epiphyte abundance are dissolved
nutrients in the water column and grazers (e.g., snails, small crustaceans) on the
blade’s surface. If grazers are absent, epiphytes can grow unchecked. The epiphyte
light attenuation model will address the balance between nutrient effects and grazing
effects.
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5. Implement management actions that will improve or maintain water quality conditions
necessary for seagrass growth. Improving the management of potential sources for
degradation will provide better water quality, which produces healthy seagrasses and
maintains biological productivity.

5.1. Based on seagrass light requirements, establish pollutant load reduction goals for a
specific waterbody or even a segment within a waterbody. Setting the pollutant load
reduction goals for a particular waterbody should result in reduced loadings as
predicted by the models. The management actions required to reach the pollutant load
reduction goals can include stormwater treatment, wastewater reuse, and best
management practices for upland use (e.g., landscaping options such as a reduction in
fertilizers).

5.2. Monitor these waterbodies or segments within them for the predicted responses to the
implementation of management actions. Continue surveying the fixed transects to
detect changes in seagrass distribution, abundance, and species composition.

6. Restore seagrass habitat, where feasible. Restoration of lost seagrass beds requires adequate
mapping of sites known to have been vegetated with seagrasses in the past; reducing
excessive nutrients and suspended particulates to allow seagrass beds to recover naturally;
and possibly replanting candidate sites.

6.1. Identify areas wherein stressed or lost seagrass beds are in need of restoration. Once
the pollutant load reduction goals have been set and the management actions
implemented, seagrasses should recruit naturally into the site. However, certain
conditions may require a site to be replanted with donor specimens from another
location.

6.2. Rehabilitate seagrass communities where they have been destroyed by human
activities (e.g., prop scars) by replanting.

7. Preserve existing seagrass habitat. Most of South Florida’s seagrass beds vegetate
submerged land that is in sovereign ownership by the State. Much of this submerged land is
under additional protection by the establishment of national parks, national wildlife refuges,
a national marine sanctuary as well as the designation of a national estuarine research
reserve and several aquatic preserves. Seagrass communities outside of these protective
boundaries, especially those parcels in private ownership, require even greater attention.
Such areas are often at risk from human activities simply because they do not have the
unique resource designations that other areas have within South Florida.

7.1. Use existing regulatory authorities to protect seagrass habitat. Seagrasses are currently
protected by law from human activities on State-owned submerged lands within
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designated aquatic preserves and within the boundaries of federally-designated areas,
such as the Florida Keys National Marine Sanctuary, Biscayne NP, Everglades NP,
and Rookery Bay National Estuarine Research Reserve. In those instances where
seagrasses are damaged within these boundaries, enforcement of existing regulations
is necessary.

7.2. Prevent the additional degradation of existing seagrass habitat. Implement a multiple
approach management program to reduce prop scarring of shallow water seagrass
beds. The management program should include increased boater education, installing
channel markers, active enforcement, and establishing limited motoring zones. Over
the long term, this comprehensive approach should reduce scarring to levels that do
not significantly affect habitat quality and quantity.

7.3. Identify and acquire privately-owned submerged land vegetated with seagrasses.
Public acquisition of these few tracts will preserve the seagrass habitat associated with
them.

8. Promote research. Because of the problems experienced by Florida Bay, the effect of
extensive phytoplankton blooms (i.e., light availability, nutrient regimes) as well as slime
mold disease (i.e., Labyrinthula) on seagrass communities should continue to be
investigated. In addition, the effects of freshwater flows (i.e., quality, quantity, timing,
distribution) on seagrasses should be investigated further.

9. Increase public awareness. Present literature, maps, and slide presentations on the
importance of seagrass habitat in South Florida’s coastal landscape. Emphasize the
significance of the ecological functions and economic value associated with this
community. Accomplishing this task will enlist support from the public at large to continue
the protection, enhancement, and restoration efforts of seagrass habitat.

Restoration of Nearshore and Midshelf Reefs

Restoration Objective: To prevent further losses of nearshore and midshelf reef habitat values
(primary and secondary production, refuge habitat, nursery habitat, biodiversity, educational).

Restoration Criteria: The primary threat to the health of Florida’s nearshore reef system is the
deposition of beach fill. Rock outcrops within the beach fill areas are buried, the epifaunal
organisms associated with those outcrops are smothered, and the habitat which the reef provides
to motile fishes and invertebrates is lost. The zone of direct burial increases in time as the fill
material relaxes or is washed seaward by wave action and is transported to adjacent areas by
littoral drift. Impacts extend beyond the fill zone when the fill material contains high amounts
of silt and clay. Suspended fine material not only reduces light penetration but may settle out of
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the water, degrading reef areas seaward of this zone. Midshelf reefs can similarly be affected by
turbidity and sedimentation when the borrow site contains fine material. Midshelf reefs may
also be damaged by direct contact with the dredge and dredge-related equipment.

A measurable criterion for meeting the stated restoration objective would be to prevent any
further loss of nearshore reef (natural or artificial) acreage due to beach fill. That is, each acre
lost by burial should be replaced by carefully designed and deployed artificial reefs. The above
stated criterion is an interim criterion. The restoration objective of maintaining habitat values
cannot be achieved until those values to threatened and endangered sea turtles, the vertebrate
and invertebrate fisheries species mentioned in this report, and all other reef species which are
of recreational or scientific importance, are understood. Life history information on the green
sea turtle, for example, is incomplete (Ehrhart, et al. 1996). The value of South Florida’s
nearshore reefs to species which may only use nearshore reefs during a particular life stage, and
for which basic life history information is lacking, cannot be measured with any confidence.
The identification of factors which may limit a population is not possible. Degradation of
nearshore reef habitat could have serious implications for populations of species if such habitat
already represents a demographic bottleneck in the South Florida Ecosystem’s carrying capacity
for those species. The ultimate objective for restoration of the nearshore and midshelf reef
systems would be to accomplish the basic research required to understand the value of the reefs
to the species with which we are concerned, and to replace lost values through informed,
responsible artificial reef design and deployment.

Community-level Restoration Actions
1. Prevent burial and degradation of existing habitat.

1.1. Map the location and extent of vulnerable reef areas using aerial photography, where
possible. Impact reduction can only be achieved once the area within the beach fill
template and the sea floor within one thousand feet of the borrow site have been
thoroughly mapped. The preferred method for mapping reefs within either zone is
aerial photography. Ground-truthing of aerials is also necessary to eliminated false
signatures, which are due to drift algae and schools of fish.

1.2. Map vulnerable reef areas using side scan sonar. Borrow areas, unless they are located
in the shoal of an inlet, are in deeper water and farther offshore than the fill zone.
Thus, frequently, side scan sonar rather than aerial photographs, must be used to map
nearby bottom features. Like aerial photographs, side scan sonographs must be
ground-truthed to create a reliable map of the sea floor.

1.3. Locate project fill and borrow areas away from reef areas. Once a project area has
been thoroughly mapped, the project fill and borrow areas should be situated to
minimize nearshore reef burial and sedimentation or mechanical damage to midshelf
reefs.
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1.4.

Establish buffer zones. Establish minimum buffer area of 121.9 m (400 ft) between the
dredge area and the reefs to help avoid excessive sedimentation and/or mechanical
damage.

2. Prevent net loss of habitat.

2.1

2.3.

2.4.

2.5.

2.6.

Mitigate for reef burial. Recommend compensation for beach nourishment and
renourishment projects once the applicant has demonstrated that all efforts have been
made to avoid and minimize adverse affects to the reefs.

[sic] Deploy mitigation prior to project construction. Estimate the minimum acreage of
natural reef expected to be buried by the project. At least half that acreage in artificial
substrate should be deployed prior to project construction. This measure would
provide refuge habitat for motile organisms displaced by the project.

Measure impacts using aerial photography. A new set of aerial photographs or new
side scan sonographs of the nearshore should be taken as close to 1 year after the
project is completed as possible (when the fill has equilibrated or “relaxed”) and a
measurement of the reef area buried by the project should be made. This is done
through comparison with the aerial photograph taken before construction. The
resulting acreage represents the acreage of artificial reef necessary to compensate for
natural reef burial.

Survey mitigation area. Survey the area chosen for the mitigation to ensure that there
is a solid subsurface beneath the sand so that the newly placed structure does not sink
into the bottom to the extent that its value as mitigation is reduced.

Use clean sand. Use of sand with a silt content of 5 percent or less to reduce the
resulting turbidity and sedimentation. Configure borrow areas based upon the goal of
matching sand characteristics of the fill area as closely as possible.

3. Monitor the effects of projects on nearshore and midshelf reefs.

3.1.

3.2

Monitor offshore reef impacts. Recommend that all applicants proposing to dredge for
beach projects initiate and perform a thorough off-shore reef monitoring program.

Improve monitoring capability. In addition to buffer zones around the offshore reefs
near the borrow area, develop a sensitive monitoring system with a 24 hour response
capability. The system should be developed by, or in collaboration with, an expert in
the physiological effects of turbidity and sedimentation on South Florida offshore reef
epibenthos, particularly the hard corals, octocorals and sponges. The system should
provide advanced warning to the project sponsor and their contractors of an incident in
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which turbidity or sedimentation damage to reef organisms could occur. An array of
transmissiometers in the vicinity of the potentially affected resources has been
suggested.

3.3. Limit sedimentation. Within 1,000 feet of the affected reef/resources, install sediment
traps both at the surface and near the bottom. Measurements should be taken during
the construction phase. A sedimentation rate of 200 mg/cm2/day, particularly on coral
reefs, should not be exceeded.

4. Restore areas to suitable habitat. “Restoration” of reef habitat which has been buried by
beach fill is probably unfeasible. Nearshore ocean bottom areas which once had reefs which
were buried by beach fill can be enhanced by deployment of artificial reefs. Most beach
projects have not been constructed with the benefit of before and after aerial photographs to
assist in assessing actual acreage of reef burial. To attempt to restore an area which may
have sustained such impacts, a list of the locations of past nourishments and renourishments
of those areas would have to be made and historical aerials obtained in the hope that any
historical reef bottom would be visible in those aerials. Alternatively, deployment of
nearshore artificial reefs could be made at appropriate nearshore sites around the southern
half of the State to achieve ecosystem-wide enhancement. The reefs should mimic natural
reefs in form and function. Restoration of some midshelf habitat values has been
accomplished in Miami-Dade County. Artificial reefs were constructed to replace values
lost due to the dredge denuding reef during construction of the Sunny Isles project. Palm
Beach County has restored some reef habitat values by constructing four mitigation reefs
and one enhancement reef in the nearshore area, and approximately 35 enhancement reefs in
the midshelf zone.

5. Conduct Research.

5.1. Research needs are varied and include gathering basic information on the life histories
of reef inhabitants, population density studies of both natural and various artificial reef
designs, and studies of the short- and long-term turbidity effects of beach construction
and the effects of that turbidity on reef ecology. A standard protocol for censusing
fishes and invertebrate populations on natural and artificial reefs should be adopted in
order to allow comparisons from one reef type to another.

5.2. Assess the value of reefs to sea turtles, other transient and resident inhabitants.
Additional study of the value of nearshore reefs to sea turtles, fishes and invertebrate
species, particularly during sensitive juvenile life stages or during reproduction, is
needed. Basic information on the population densities of valued species on natural
reefs is also desired to assist in determining the effects of reef loss on their
populations.
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5.3. Incorporate monitoring and annual reporting to the COE and resource agencies on the
effectiveness of the mitigation as a project feature. After a project is constructed and
artificial reef is deployed, a research opportunity is created. Monitoring should include
qualitative measurement of the macroepibenthos per square meter. Comparisons
should be made between total biomass, macroepifloral biomass and macroepifaunal
biomass at the designed reef and at the natural reefs prior to burial. Fin fish
communities at both reef types should be censused and compared in number, species
and biomass (estimated). Fish community structure should also be compared at both
reef types using multivariate analyses: classification and ordination. Sampling should
take place once in each season for 3 years or until it is clear that population densities
and community structure has stabilized.

Similarity indices between the natural reef data and the artificial reef data should be
calculated to determine whether or not the target species are benefitting from the
mitigation. The foregoing research should be done with a view toward promoting a
better understanding of design effects on reef communities and to facilitate the
development of an increasingly effective artificial reef strategy and better informed
decision making for future civil works projects.

6. Inform the public about the value of Florida’s reefs. Each artificial reef area should be
placed near a public beach, if possible. A sign or display explaining why the reef was built
along with a brief discussion of the ecological value of nearshore substrate and Florida’s
reefs in general should be included. Pictures of abundant reef inhabitants would enable the
public to identify what they observe while snorkeling.

The Species
The Mammals
Recovery for the West Indian Manatee, Trichechus manatus

Recovery Objective: RECLASSIFY to threatened, then delist.

South Florida Contribution: Reduce human-related mortality in South Florida; control or reduce
threats to essential manatee habitat in South Florida.

Recovery Criteria: The statewide manatee recovery plan states that the West Indian manatee can
be considered for reclassification to threatened when data and population models are available
to assess population size and trends; when analyses indicate that the population is growing or
stable; when mortality factors are controlled at acceptable levels or are decreasing; and when
critical habitats are secure and threats to them are controlled or decreasing (FWS 1996).

Species-level Recovery Actions
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S1.

Support the investigation of the distribution and status of the manatee and its habitat in
South Florida by continuing flying synoptic statewide aerial surveys. Aerial survey
sighting data have provided and continue to provide useful data on manatee distribution
and, in some situations, relative abundance. When combined with telemetry data, certain
types of aerial sightings provide a sound basis for determining habitat use patterns. Aerial
sightings also provide useful information on the proportion of calves. Because of
uncertainty in the number of animals not seen in turbid water, uncertainty as to the
proportion of the population within a survey area, and other problems, however, aerial
sighting data generally do not permit scientists to estimate or detect trends in population

size.

S1.1.

S1.2.

S1.3.

Continue flying synoptic statewide aerial surveys. In 1991, the Florida Marine
Research Institute began flying coordinated statewide aerial surveys of all known
winter manatee habitat. The surveys are flown following cold fronts when
manatees aggregate at warm water refuges in greatest numbers. They involve large
numbers of observers flying simultaneously over different segments of known
winter manatee habitat. Although problems limit the use of this sighting data to
measure population size or trends, the surveys have provided high counts that
improve the lower bound of the range of the estimated 