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Executive Summary

Recognizing that natural resource management and recreation need to be addressed across a broader scope, both spatially and organizationally, the National Park Service (NPS) and NatureServe (NS) initiated a pilot landscape assessment and partnership project, called the “Seamless Network of Protected Areas”, in the southeastern United States.  Supported by the leadership of the NPS, this project complements many existing conservation and recreation initiatives sponsored by other state, federal, and private agencies.  Our overall project goals were to develop multi-agency partnerships to protect biodiversity, control invasive species, and promote recreation in protected areas of a five state region in the southeast.  In so doing, we also focused on defining the role that the National Park Service and NPS units play in this effort.  Our project region included North Carolina, South Carolina, Georgia, Florida and parts of Tennessee.  Given the pilot status of this project, we hope to refine it for use in other regions of the United States.

The southeastern United States is a recognized as one of North America’s most important centers for species and natural community diversity, especially for freshwater aquatic species and communities, with hotspots in the Southern Blue Ridge Mountains of North Carolina and South Carolina, central and southern Florida, the Florida Panhandle, southeastern North Carolina and many coastal sites.  Many of biological rich areas are managed as protected areas of the National Park Service, the US Forest Service, the Department of Defense, the US Fish and Wildlife Service, state and county agencies, and private conservation organizations.  Most of these protected areas also offer a unique blend of recreational opportunities for the public.  Some of these sites are extraordinary in terms of the visitor experience that they offer and the fact that they are models of multi-agency cooperation and management.  These include the Appalachian National Scenic Trail, the soon to be completed Florida National Scenic Trail, the Mountains to Sea Train in North Carolina, the Palmetto Trail in South Carolina, and the Timucuan Ecological Historical Preserve (a joint NPS and state venture) in northeastern Florida.  At the same time, these precious natural resources and recreational opportunities occur in a southeastern landscape that is changing and developing rapidly, leading to habitat loss, fragmentation, degradation, altered natural processes, and the introduction of invasive species that out-compete native species, change natural communities, and diminish the visitor experience.
In this report, we evaluate the current network of protected areas and proposed networks in the southeast.  We follow a five-step process: (1) assess current protected area network and evaluate proposed conservation and recreation networks, (2) identify agency and protected areas role within these networks; (3) identify shared goals and opportunities for partnership; (4) propose multi-agency partnership initiatives to achieve these goals; and (5) evaluate how to move forward with these initiatives.  We evaluate a suite of conservation and recreational frameworks and existing initiatives, including conservation portfolio sites of The Nature Conservancy, the Southeast Ecological Framework of the Environmental Protection Agency, Important Bird Areas of Audubon, statewide recreation plans, recently released statewide wildlife plans, and many more.  In stakeholder workshops, we developed with other protected areas’ managers over 40 partnership initiatives to address biodiversity conservation, invasive species control, and recreation.  These include 11 that primarily address recreation, 7 for invasive species, and 24 that address biodiversity conservation.  Common strategies include: a) conservation and recreational planning and land acquisition; b) developing multi-agency cooperative arrangements and agreements; c) leveraging information technology and management tools; and d) establishing multi-agency inventory and monitoring networks.
Key recommendations for Seamless Network implementation, developed through the experience with this pilot effort are to 1) jointly develop regional networks with partners; 2) provide funding for individual partnership projects generated by the broader network projects; 3) focus on the advantages of true networks beyond 2-3 party partnerships; and 4) provide guidelines and support to unit staff to participate in network efforts. 
1.  Introduction

A network of protected areas has been envisioned by many as a system that can afford the protection of the natural heritage of a region, while at the same time offering recreational opportunities to the public1.  Much of this vision has been focused on how protected areas networks should be designed, how big they should be, and how interconnected.  In addition, there has been a recognition that in order to be successful, the individual units of a protected area network must work collectively on natural resource management and recreation1.

The leadership of the National Park Service (NPS) has promoted the concept of a network of protected areas and has challenged NPS to take an active role in developing a functioning network.  The NPS Advisory Board has recommended that NPS “...serve as a catalyst to encourage collaboration among public and private park and recreation systems at all levels – to build a national network of parks and open space across America.”2.  One of the goals in the recent NPS Director’s Legacy Initiative and 4-year plan is “to promote a seamless network of parks through linked outdoor recreation opportunities in parks and communities to tourism, health and conservation.”3
How can the seamless network vision be translated into a reality?  What geographic scales are appropriate to conceptualize the network and practical to work within it?  What type of information needs to be collected and shared across the network to make it successful?  We designed a pilot initiative in the southeastern United States as a proof-of-concept project of a seamless network of protected areas.   The project was designed to provide the following outcomes: (1) help place National Parks in a landscape context to understand their role in regional conservation and recreation efforts, (2) develop opportunities to work in partnership with multiple agencies, and (3) to provide for better natural resource management and enhanced recreation opportunities.  We concentrated our efforts to three themes: (1) activities that would sustain biodiversity, (2) invasive species management, as the greatest threat to resources in protected areas and (3) recreational activities that are compatible with natural resource protection.  We facilitated a process of emphasizing collaboration and partnership to answer these questions.  Specifically, this process allowed us to learn from existing conservation planning efforts in the southeast, to expand upon successful partnerships, and to develop a suite of cooperative management and recreational initiatives that would strengthen the network.
In the remainder of this report, we further articulate what we mean by a seamless network of parks, how we conducted the project, recommendations for future collaborative activities, and what lessons were learned.  Section 2 provides a more specific definition of the seamless network concept, as well as a description of a pilot project that we initiated as a proof-of-concept project.  Section 3 is an overview of the pilot region of our project, the southeastern United States, including the current network of protected areas, review of current regional conservation and recreational planning in the region, and a summary of successful partnerships in the southeast that could be used as models within the seamless network concept.  Section 4 describes seamless network partnership proposals developed at several workshops that we hosted with protected areas managers, biologists and recreation experts.  Lastly, Section 5 provides recommended paths forward to make the seamless network in the southeast a reality, emphasizing activities that lead to greater productivity through partnership, and the potential roles of NPS and its national parks in this process.
2. Seamless Network Concept Defined

Why is a Seamless Network of Protected Areas Needed?
A major assumption of the Seamless Network of Protected Areas concept is that no one agency can be expected to manage all of the nation’s natural resources, special places, or recreational opportunities, but instead multiple agencies must work together to achieve these goals1.  National Parks, for example, are seldom sufficient in size to protect all species, especially wide-ranging animals4, 5.  In fact, many studies have demonstrated that National Parks in the United States and elsewhere are often established to protect landforms or scenic areas6, are placed in lands that are remote and unproductive7, 8, and disproportionately represent only a few ecosystem types or habitats9.  For those species that are protected within National Parks, proper management and stewardship of those lands is not sufficient to protect them.  Species move across jurisdictional boundaries regardless of their designation or management status, as do the habitats and natural processes that maintain them.  Recreational visitors also are not inclined to pay attention to park boundaries, but prefer experiences that take them from one place to another, regardless of ownership.
How then are the National Park Service and other land management agencies going to meet their natural resource objectives, which in the case of NPS is to “...conserve the scenery and the natural and historical objects and wildlife therein...as will leave them unimpaired for the enjoyment of future generations.”10  The only way that NPS will be successful in protecting native species and communities in perpetuity is by maintaining the integrity of the lands within National Parks and by working with neighboring partners.  This project seeks to identify and enhance partnership opportunities that benefit biodiversity, control invasive species, and enhance outdoor recreation.
How do we define this “landscape” that surrounds National Parks, and how do we understand the role that one park plays in the larger landscape?  Recent advances in landscape ecology and conservation biology can help frame this question.  A landscape can be broadly defined as  “…an area that is spatially heterogeneous in at least one factor of interest.”11.  In this case, we can think of the landscape being composed of discrete protected areas (e.g. national parks, state forests, wildlife management areas, private refuges) that exist as areas in the larger landscape of developed and undeveloped land, and that may be contiguous, interconnected or isolated from one another.  Landscape ecology provides metrics for measuring the amount of land in a given area that is protected (e.g. within the protected area network) and the degree to which these areas are interconnected.  Interconnectedness of protected areas is important because it provides for movement of species from one area to another, sustains critical ecological functions, and provides a safeguard from extinction for isolated populations1, 12, 13.  Landscape ecology also provides tools to evaluate whether a protected areas network, both in terms of total area and interconnectedness, is of sufficient size and shape to meet natural resource management goals or objectives. 

Conservationists use these concepts to develop conceptual conservation or reserve networks, which in broad terms, are designed to protect biodiversity for the long term while at the same time providing for the public enjoyment of these resources.  All such conservation networks try to meet two broad objectives: (1) the need for reserves to represent the full range of biodiversity, and (2) the need for reserves to promote the long-term persistence of these species8.  Protection of rare, endemic, focal, umbrella and keystone species, along with the inclusion of the full spectrum of ecosystem types are some of the factors that have been developed and evaluated in terms of representation14.  Representativeness is used to determine which areas need to be protected and how large reserves or parks need to be to protect biodiversity, while persistence leads to a discussion of how land management agencies can work together to protect biodiversity.  It is important to note that our primary focus in this project was to develop proposed joint management activities that would promote the persistence of species and communities within the existing protected areas network.  We recognize the importance and did also place a secondary emphasis on evaluating how effectively the current network represents biodiversity and what additional areas would need to be included in the protected area network to meet broad biodiversity goals.

Definition of a Seamless Network of Protected Areas

Our concept of a seamless network is informed not only by recent advances in landscape ecology and conservation biology, but also by disciplines that define organizational and information networks.  A conservation or reserve network can be defined as an area large enough to protect viable populations of all biodiversity that is composed of core ecological areas which are surrounded by compatible use buffer areas and which are connected by corridors7, 12.  This definition primarily describes a “physical” network of inter-related protected areas.  With slightly different goals that incorporate considerations of public enjoyment, others have envisioned networks of greenways and recreational hiking and paddling trails that could be compatible with conservation networks.15
Networks can also be defined in terms of the organizations that compose them and that cooperate within them.  Many public-private and multi-agency organizational networks that address conservation have already been formed, such as the National Scenic Appalachian trail, the Southern Appalachians Man in the Biosphere Project, Partners in Flight, and the Comprehensive Everglades Restoration Project. 
Finally, networks can also be informational in nature, where a collection of information can be organized to meet the needs of a specific group.  In this case, information networks can be and have been set up to allow natural resource managers and recreational experts to share data, maps, and reports on common subjects of interest.  Examples of these networks include the National Biological Information Infrastructure of the U.S. Geological Survey, NatureServe’s natural heritage network, and many efforts by states to collect and share information on conservation and recreation. 

For the purposes of this project, we define a seamless network of protected areas as a collection of conservation and public recreation areas, including National Parks, which share similar resources and which perform cooperative and joint management activities in order to meet common objectives and goals.  This definition is inclusive of many of the types of networks that we describe above: physical networks of protected areas that share boundaries and linkages, information networks that allow managers to share and communication information about natural resources and recreation, and organizational networks of agencies with like missions.  In our project, we asked questions about the degree to which physical, organizational, and information networks have been established in the southeastern United States, and whether the National Park Service could play a role in helping to strengthen or implement these networks.
Seamless Network Project Objectives
Although project themes were intentionally broad, we identified specific objectives for participants to achieve in order to sustain a functioning network.

For biodiversity management, these are (after12):

· Maintain viable populations of native species; 

· Maintain native ecosystem types and seral stages across their natural range of variation; 
· Maintain ecological and evolutionary processes; and
· Manage landscapes and communities to be responsive to environmental change.
For invasive species control, the objectives are:

· Coordinate and communicate detection, control and implementation; 

· Initiate regional efforts on education, protection, and rapid detection;

· Identify, minimize and/or eliminate routes for invasion; and

· Develop systems for long-term invasive species control and maintenance.

For recreation, the objectives are:

· Develop nature-based hiking, biking and water trails; 

· Develop educational materials and facilities to support multi-unit visits; and

· Engage the public in recreational opportunities.

We focused on activities that would involve cooperative or joint operations among the collection of federal, state and private areas that manage lands in the seamless network.  We also recognized the need for further acquisition of lands to protect core areas and provide for wildlife corridors and movement.

Seamless Network Project Principles

In terms of organizational networks, we wanted to further define how a seamless network would function successfully.  That is, we asked the question “why should a particular agency cooperate in a seamless network as opposed to just working in an independent fashion?”  We developed the following principles that, if meet, would justify participation in a seamless network:

· Identify mutual goals, remove institutional barriers; 
· Identify projects where cooperation is essential or adds value to individual participant’s goals; and
· Communicate, share information, share resources.
Seamless Network Project Strategy

We followed a five-step process to identify activities within a seamless network:

1. Status and Condition Assessment of current seamless network; 
2. Identification of Agency and Land Unit roles within seamless network; 
3. Identification of Shared Goals and Objectives within the seamless network; 
4. Development of joint multi-agency partnerships to achieve goals; and 
5. Measuring success of reaching goals that strengthen Seamless Network.
These steps are similar to other processes that have been developed to identify and implement protected areas networks8, 16, and are meant to be flexible enough to be applicable to any given region.  For step 2 in this project, we focused on identifying the significance and role of National Parks in the larger seamless network of protected areas.  Steps 3-5 were developed in partnership workshops.  
We invited biologists, resource managers, and park managers of all state, federal and private protected areas to our partnership workshops.  The workshops were designed to introduce the seamless network concept, including the partnership themes and principles, to the participants, along with a review or summary of the state and federal conservation planning efforts that had already been completed.  We then challenged workshop participants to develop seamless partnership proposals that would address the seamless network themes, biodiversity management, invasive species control and recreation, and adhere to seamless network principles.  In these proposals, we asked participants to articulate project goals, strategies, and roles and responsibilities of the various partners.
3. Southeastern Seamless Network of Protected Areas
Natural Setting
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We initiated a pilot project of this seamless network concept, in the southeastern United States (Figure 1).  We chose this region for a number of reasons.  First and foremost, the southeastern United States is a world renowned center of biodiversity, especially noted for a rich and unique flora and fauna of freshwater species.  Due to a long history of geologic stability and a heterogeneous environment of varied soils, geology, climate, landforms, and topography17, 18, the region exhibits areas of high species richness and endemism.  For example, the southeast is home to the highest diversity of freshwater mussels and crayfishes in the world, and the highest diversity and endemism of freshwater fishes and crayfish in North America19.  Unfortunately, many of these species, including two-thirds of the freshwater mussels, half of the crayfish, and up to forty percent of freshwater fishes and amphibians are globally imperiled and at-risk of extinction20, 21.

Figure 1.   Map of southeast seamless network project area. 
The natural communities that support these species are largely forested habitats, but also include unique wetlands, marshes, swamps and small and large river systems.  Hardwood and pine forests dominate the southern Appalachian and piedmont regions of the southeast.  The coastal plain, sweeping from North Carolina through Georgia, and including much of Florida was once dominated by longleaf pine habitats, now replaced with secondary growth pine plantations and, of course, many urban and suburban areas.  The region also features many significant wetland, marsh and swamp habitats, including the Okefenokee Swamp of southeast Georgia and northeastern Florida, the Everglades and Big Cypress swamps of south Florida, and the pocosins throughout the Carolinas.  Major river systems also occur the southeast, including the Cape Fear, Neuse, Tar and Roanoke river system in North Carolina, the Pee-Dee in North and South Carolina, the Savanna bordering South Carolina and Georgia, the Altamaha and Flint rivers of Georgia, and the Apalachicola, the Wekika and the Loxahatchee rivers in Florida.
Threats to Resources

The geographic extent and the condition of the vast majority of these communities have been altered by factors associated with human development, including the following threats:  direct habitat loss, habitat fragmentation and degradation, invasive species infestations, water quality degradation, and changes in natural water regime.  The range of longleaf pine, for example, once dominant in many forested habitats in the coastal plain has now been reduced to less than 5% of its historic extent22.  Many native forested systems throughout the regions have been lost, fragmented or degraded as the human population in the south increases, leading to expanding urban, suburban, and exurban areas.  A recent national assessment of private forestland suggests that two-thirds of the watersheds that contain private forests and experience the highest projected increases of housing density occur in the southeast23.  Another recent assessment of conservation sites in the southeast rated the five worst threats in the following order: incompatible forestry practices, invasive species, urban/suburban development, and altered fire regime24.
In addition to direct habitat loss, two natural ecological processes, fire and water flow, have been altered to such an extent as to threaten the persistence of native species and communities.  Many species and natural communities are adapted to a natural fire regime that included widespread and frequent fires, but given the current human context of the southeast landscape, it is impossible to replicate this natural regime in extent and frequency.  In another example of a landscape-scale change in a natural ecological process, massive water drainage and diversion projects have altered the water regime in south Florida.  The alteration of the timing, distribution, frequency and flow of freshwater inputs into natural systems in south Florida has adversely affected many terrestrial, aquatic and marine species and natural communities.25
National Parks in Southeast

The southeast region was also selected because it contains a unique combination of National Parks, from those of iconic stature, Everglades and Great Smoky Mountains National Parks, to those of lesser size and acclaim but still preserving significant natural resources, such as coastal parks, Cape Hatteras NS, Cape Lookout NS, Timucuan Ecological and Historical Preserve, Canaveral NS, and Biscayne NP, and inland parks, like Congaree NP, Moores Creek NB, and Kennesaw Mountain NP.  In total, we selected 32 national park units to include in this report, each harboring important species and natural communities (Table 1).  High species and community diversity in the southern 
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Table 1.  National Park Service management units in the southeast seamless network region.
Appalachians, home to Great Smoky Mountain NP, Carl Sandburg NHS, and Blue Ridge Parkway, is due in large part to the fact that this region served as a refugia for species with northern affinities that escaped the ice sheets of the last ice age, and remained thereafter17.  High diversity in south Florida is due in part to the merging of temperate and tropical flora and fauna, where some tropical species reach their northern extents in the region.26  At 1.5 million acres, Everglades National Park is the largest designated wilderness area east of the Rocky Mountains, contains the largest mangrove system preserved in the western hemisphere, safeguards habitats that historically supported vast flocks of wading birds, and harbors significant marine and estuarine resources in Florida Bay27.  
Recreational Opportunities in Southeast
Due in large part to this rich natural heritage, in combination with significant historic and cultural features, some of the nation’s premier recreational opportunities are located in the southeast.  These include two National Scenic Trails, the Appalachian Trail (southern portion) and the Florida Trail (still under development), and one National Historic Trail, the Overmountain Victory Trail.  In addition, seven National Wild and Scenic Rivers have been designated in the southeast region of this project, including four in North Carolina (Horsepasture, New River, Lumber River, Wilson Creek), two in Florida (Loxahatchee River, Wekika River) and one imbedded in the southern Appalachian chain in Georgia and North Carolina (Chattooga River).  The region also features three national historic sites, the South Carolina Heritage Corridor, the Blue Ridge National Historic Site, and the Augusta Canal in Georgia.

At the state level, all the states have developed statewide recreational plans28-31.  In addition, three states are developing cross-state hiking trails, including the Mountains to Sea Trail in North Carolina, the Palmetto Trail in South Carolina and the aforementioned Florida National Scenic Trail.  Adopting successful models developed in other states (Texas), Florida, North Carolina and Georgia are developing scenic birding trails.  Many other trails and river corridors have been designated, protected and promoted under various state scenic trail and scenic river programs.  All of these recreational opportunities share one factor in common.  In offering the public with the unique opportunity to experience the rich natural heritage of the southeast, they do so by cooperation, coordination and communication by federal, state and local agencies and by private organizations. 
Southeast Seamless Network Project Boundaries
Figure 1 shows the boundaries of our project.  We defined our project area according to ecoregion boundaries that were originally delineated by the Forest Service32, and later refined by The Nature Conservancy33.  All or portions of the following ecoregions fall into the project region: Southern Blue Ridge, Piedmont, Mid-Atlantic Coastal Plain, South Atlantic Coastal Plain, East Gulf Coastal Plain, Florida Peninsula, and Tropical Florida.  These ecoregion boundaries provide a good framework in which to conduct this assessment because they are biogeographically defined, meaning that their boundaries represent natural breaks in the distribution of many species and community assemblages and in distinct landforms (e.g. mountains, fall line).

We also incorporated state boundaries into our final project area (Figure 1).  Given that we hoped to engage many state and local partners in several statewide workshops, we decided that we should choose a reasonable number of states to include.  All of North Carolina, South Carolina, and Florida are in the project region.  The majority of Georgia is also included, except for the mountainous region in northwest Georgia that falls into the Cumberland and Southern Ridge and Valley ecoregion.  We also included the portion of Tennessee in the Southern Blue Ridge ecoregion, but not other portions of that state.
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Given these state boundaries, the Southern Blue Ridge, Piedmont, and East Gulf Coastal Plain ecoregions are only partially represented in our project area.  The full extent of the following ecoregions is represented: the Mid-Atlantic Coastal Plain, the South Atlantic Coastal Plain, the Florida Peninsula, and Tropical Florida.  
Current Status of Southeast Seamless Network 

Figure 2.   Number of acres and percent ownership of protected areas within the southeast seamless network.
The current protected area network comprises 16% of lands and waters in the four state project region.  Using a national data set of protected areas34, these lands consist of all public (federal, state, county, local jurisdictions) and private lands that are under some form of conservation management.  Unlike US Gap Analysis9, we do not further delineate conservation areas by the type or degree of conservation management, but rather use a generic filter of conservation [image: image14.emf]0
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management.  When considered by land ownership, the most acres and percent of conservation lands are managed by the state of Florida, followed by the USDA Forest Service, the National Park Service, the US Fish and Wildlife Service, and the Department of Defense (Figure 2).  Those lands managed by the states of North Carolina, Georgia, South Carolina, other federal, state and local public agencies, and private conservation organizations comprise a smaller proportion of the current protected areas network.  Figure 3 shows that the proportion of ecoregions in the project area that is occupied by protected areas varies widely.  Only 4% of the Piedmont ecoregion in the project area is under protected area stewardship, while 90% of the Tropical Florida ecoregion is under some form of protection.
Figure 3.  Map showing the percentage of each ecoregion in the southeast seamless network that is comprised of protected areas. 
Biodiversity Patterns in the Southeast Seamless Network
In a publication called Precious Heritage, NatureServe and The Nature Conservancy, conducted a nationwide analysis of at-risk biodiversity in the United States20.  Patterns of species richness and endemism were high in the southeastern United States.   The southern Appalachians, the Florida Panhandle, and south Florida regions were shown to harbor levels of species richness that are of national significance, while the Lake Wales region of central Florida, and the Sandhills region of southeast North Carolina, were of regional significance.  The source of data for this publication was the statewide geo-spatial inventory data sets of rare and imperiled species generated by the Natural Heritage Network.  Given that the data used to generate this publication is now ten years old, we updated this analysis of at-risk species, or species of conservation concern, for the seamless project region.  We defined species of conservation concern as species falling into one of three conservation status categories: (1) species listed according to the U.S. Federal Endangered Species Act (including special concern, candidates, and proposed), (2) globally imperiled or vulnerable species (Global Conservation Rank, or GRANK, equal to G1-T1/G3-T3), and (3) species imperiled within a state in the southeast (Subnational Conservation Rank, or SRANK of S1, S2).
  

We use hexagon maps to depict richness hotspots for at-risk species.  These hexagons, developed by the EPA for conducting standardized environmental assessments are of equal area (250 square miles) and are orientated in such a way that each hexagon is equidistant to all neighboring hexagons, like tiles across a surface.  Although an abstraction (e.g. land ownership is not equally distributed across the landscape), hexagons help depict complex patterns of species and community distributions at a scale that is appropriate for regional analyses.
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Figure 4 displays the results of this analysis by showing the total number of species of conservation concern found within each hexagon.  This map clearly shows that several sub-regions in the project area are important centers of at-risk species diversity.  These include the entire Southern Blue Ridge ecoregion, the Florida Panhandle, central Florida, especially a region known as Lake Wales Ridge, south Florida, southeastern North Carolina, and many other coastal sites.  In terms of ecoregions, most of these are located either within the Southern Blue Ridge or one of the coastal plain ecoregions (e.g. including Tropical Florida and Florida Peninsula), while far fewer are located in the Piedmont.

Figure 4.  Hexagon map showing the number of species of conservation concern found within protected areas in the southeast seamless network.  
Though not depicted, these hotspots fall within collections or aggregations of protected areas, whose cooperation in natural resource management becomes critically important.  In the Southern Blue Ridge, the hotspot encompasses a complex of parks, including the Great Smoky Mountains National Park, several national forests, and many state and private lands.  In the Florida Panhandle, this includes Eglin Air Force Base, Apalachicola National Forest, and state/private lands cluster.  Avon Air Force Base, Archbold Station and other state and private lands are protected areas within the Lake Wales Ridge of central Florida, as are Everglades, Biscayne and Big Cypress National Parks in south Florida.  Protected areas in southeastern North Carolina include Camp Lejeune, Croatan National Forest and several state and private lands.  Also not depicted are river systems, but the outline of several important rivers that harbor aquatic biodiversity can be seen on these maps.   These include the Flint river of southwestern Georgia, feeding into the Apalachicola river in the Florida panhandle, the Cape Fear, Neuse, and Tar rivers in eastern North Carolina, the Altamaha river in Georgia, and finally the Savanna river along the border of Georgia and South Carolina.
Figure 5.  Number of species of conservation concern found on protected areas in the southeast seamless network by land ownership.
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Given that the hexagon maps reveal no information about land ownership, we performed a separate analysis to estimate the number and percentage of at-risk species that are managed within the protected areas of the various state, federal and private land management agencies in the southeast.  Figure 5 shows the number of species of conservation concern by the agencies that manage them, while figure 6 shows the percentage of species by agency.
  Of the federal lands, the USDA – Forest Service, the National Park Service, and the Department of Defense manage the greatest number and highest percentage of at-risk species, as do state agencies in Florida and North Carolina.  At-risk species are also prevalent and thus land management activities are also important on private conservation lands and other conservation lands that are managed by local and county authorities.  Conservation of federally listed species is especially important on Florida state lands, national forests, private conservation lands, and other protected areas.  Finally, figures 5 and 6 are a reminder that only 16% of the project area is under protected area stewardship.  Lands not devoted to conservation contain the largest number and highest percentage of at-risk species.
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Figure 6.  Percent of species of conservation concern found on protected areas in the southeast seamless network by land ownership.
NPS contribution to biodiversity conservation in the Southeast
We know from figure 5 that approximately 400 species of conservation concern occur on NPS lands in the southeast, and we can see in figure 6 that in terms of proportion, NPS manages roughly 20% of the species of conservation concern in the region.  But in which national parks do these species occur, and in which national parks are at-risk species more numerous?  Beyond species considerations, what ecological communities and systems of conservation concern occur on national parks?  And how do the national parks fit into the multiple conservation and recreational frameworks that have been established (and will be reviewed in the next section) across the region?  In this report, we had the opportunity of answer many of these questions.  Appendix 3 contains detailed information for the 32 national parks in the seamless network project region, including information on species and communities of conservation concern and conservation frameworks that are relevant to park management.  Below, we offer some highlights of our analysis of species of conservation concern in southeastern national parks.
We examined patterns of species of conservation concern in southeastern national parks using three indices: (1) number of species, (2) species density, and (3) number of species that are highly dependent on park management.  Species lists for each national park, derived from a spatial comparison of NatureServe species populations and park boundaries, were reviewed and refined by expert biologists within the natural heritage network.  Subsequently, these lists were augmented by additional species found on recently completed and certified lists from the NPS inventory database, NPSpecies, where available (see Appendix 1 for a detailed description of these data sets).

The first analysis was performed in a similar fashion as the previous analysis in that species of conservation concern were grouped into three pools: federally listed, globally imperiled or vulnerable, and state imperiled.  Not surprisingly, the patterns of at-risk species on national parks follow the regional patterns shown in the hexagon maps, namely, that there are a large number of at-risk species in national parks within the Southern Blue Ridge ecoregion of North Carolina and Tennessee (Great Smoky Mountains NP, Blue Ridge Parkway), in south Florida (Everglades NP, Big Cypress N Pres), and in coastal areas (Figure 7).
Figure 7.  Number of species of conservation concern found on National Parks in the southeast seamless network.
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In the second analysis, we looked at species of conservation concern within each national park expressed as a density measurement, or the number of species per unit area.  This [image: image19.jpg]S
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measurement is useful in the comparison of national parks of varying sizes.
  Similar to the raw species numbers, species density measurements were highest for parks in the Southern Blue Ridge (Great Smoky Mountains NP, Blue Ridge Parkway), south Florida (Everglades NP, Big Cypress N Pres), and coastal parks in North Carolina (Cape Hatteras NS, Cape Lookout NS), Georgia (Cumberland Island NS), and Florida (Cape Canaveral NS, Gulf Islands, NS, Biscayne NP, Timucuan, and Fort Matanzas NM) (Figure 8).
Figure 8.  Density of species of conservation concern found on National Parks in the southeast seamless network.
In the final analysis, we highlight species that are highly dependent on the park management activities of an individual national park.  We defined “highly dependent species” to be those species in which at least 25% of US populations occur on an individual national park.  We restricted this to analysis to the rarest pool of at-risk species: those species that are federally listed as Threatened or Endangered or that are globally imperiled (G1/T1-G2/T2).  Given that these are species that are most threatened by extinction, we are confident that their populations are comprehensive tracked across the United States.
  It follows that an estimate of proportion of known populations on any given site should be accurate. Thus, this index highlights the national significant of certain southeastern parks in terms of their management activities related to very rare species.  At least 25% of the known populations of 26 species are found in Great Smoky Mountains NP, followed by 15 species in Blue Ridge Parkway and Everglades NP, and 
Figure 9.  Number of species of conservation concern that are highly dependent on management within National Parks in the southeast seamless network.
smaller numbers in other coastal parks (Figure 9).  Great Smoky Mountains NP harbors 9 [image: image20.jpg]LU VA
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species that are only known to occur within the park; Blue Ridge Parkway has 4 species, Everglades has 3 species, and Gulf Islands has 2 species, whose ranges are similarly restricted to the park’s boundaries.  In this analysis, it is important to note the relative difference in number of species from one park to another, as opposed to the absolute numbers.  Inventories are always incomplete; there are certainly sites that have not been fully inventoried.  But these data suggest that for a few species, even some that are not federally listed, effective park management to maintain viable populations is essential.  It is reasonable to assume that many natural communities in these areas will also be highly dependent on park management, though we did not have the geo-spatial data to show this.  These national parks may indeed be the last refugia for these species and communities.  These species are listed and highlighted in Appendix 3.
Conservation frameworks in the Southeast 

Several public and private organizations have conducted similar but more comprehensive assessments of biodiversity in the southeast.  However, the focus of these efforts is not only to highlight species richness hotspots, but to actually identify those lands that are most critical to conserving all of the region’s biodiversity, species, natural communities, and the dynamic ecological processes that maintain them19, 24, 35, 36.  Each state in our project region has also completed a statewide wildlife action plan, or a comprehensive wildlife conservation strategy.  These plans identify habitat areas needed to protect the wildlife species found in that state.  Here we summarize several regional and statewide assessments, the EPA’s Southeast Ecological Framework, The Nature Conservancy’s Portfolio of Conservation Sites, and the recently completed statewide wildlife action plans.  These frameworks help provide a context of where the important conservation areas are in our project region and how these areas are coincident or not with the current protected areas.  Further information on the relevance of these frameworks to individual national park units in the southeast is contained in Appendix 3.

EPA Southeast Ecological Framework

Using a systematic landscape analysis originally developed to identify an ecological network for Florida15, the EPA and The Geoplan Center of the University of Florida have developed the Southeastern Ecological Framework (SEF, Figure 10)36.  This framework identifies important conservation areas in EPA’s Region IV, composed of the following states: Florida, Georgia, South Carolina, North Carolina, Alabama, Mississippi, Tennessee and Kentucky.  These important conservation areas include ecological hubs, areas of ecological significance and greater than 5,000 acres, and landscape linkages, lands of lesser ecological significance but that connect hubs and maintain ecological function.  The framework comprises forty-three percent of the lands in this eight state region36.  In turn, twenty-two percent of the SEF is composed of lands in the current protected areas network, including 23 of the 31 NPS units in our project region (Figure 10).  Given that coordination of conservation efforts at multiple scales is important because of limited financial resources, the SEF can be used as a tool for agencies to coordinate there activities region-wide. 

In terms of the Seamless Project, the SEF can provide some context for land managers to understand how their unit fits into the larger landscape, what natural linkages exist and should be protected, and what potential recreational linkages can be developed.  If, for example, a protected area fall into one of these hubs, then certainly, integrated management with other protected areas or acquisition of unprotected lands within that hub are priorities.  But the SEF framework should also be used with caution when considering local conservation actions.  It was designed to highlight the most significant natural areas for conservation in the region (hubs), and these areas were defined partly by 
Figure 10.  Map of EPA Southeast Ecological Framework in the seamless network project area.
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size (at least 5,000 acres in size).  But it is recognized that smaller areas may still hold significant conservation value, and joint activities of protected areas in these regions are also important36.  In this case, protected area managers should compare the SEF with other conservation frameworks that were developed at a finer scale.  Many portfolio sites developed by The Nature Conservancy or significant natural heritage areas in North Carolina, for example, are developed at a finer scale.  Or, if no such resource exists, protected areas managers can work together to develop a local ecological network, at the county level for example, by using the same methodology and technology used to develop the SEF36.
The Nature Conservancy’s Portfolio Sites 

The Nature Conservancy has developed another systematic landscape planning framework in order to identify the important conservation areas needed to protect biological diversity in both the United States and elsewhere33.  The approach follows a stepwise method of identifying conservation “targets” that are representative of biodiversity in general (e.g. freshwater, terrestrial and marine species and natural communities), establishing conservation “goals” for these targets (e.g. number of viable populations, number of acres of intact habitat), evaluating the efficacy of the current conservation network to reach these goals, and then assembling a portfolio of conservation sites, that if protected, will reach the conservation goals16.  

Conducted at the scale of ecosystems, these assessments have been completed for all of the ecoregions in the southeast37-42 (Figure 11).  In addition, The Nature Conservancy has completed or is currently completing complementary assessments of conservation areas important for freshwater biodiversity35, and marine biodiversity43.  Finally, The Nature Conservancy has completed a priority assessment of conservation sites in the southeast, in order to identify those areas that are most in need of conservation management, according to the biodiversity value that they represent and the compendium of threats that are impinging upon these biodiversity values24. Of the 32 NPS units in the project region, 23 fall within proposed conservation sites. 

Like the EPA’s Southeast Ecological Framework, The Nature Conservancy’s portfolio of conservation areas provides a context for land managers to understand the role of their protected area in a larger conservation network, as well as understanding important linkages to other management units and potential conservation areas.  The Nature Conservancy uses these portfolios of conservation areas to develop conservation partnerships, both on existing conservation lands and on sites in need of protection.  This process, called site conservation planning, is conducted at a more local scale and perhaps is more relevant to protected areas managers.  It includes a more detailed and finer scale assessment of which land parcels are most important to protect within a site, or for which habitats joint management or monitoring are most needed.  Certainly, if a protected area falls into a portfolio site, s/he should contact a Conservancy representative to see if site 

Figure 11.  Map of TNC conservation portfolio sites in the seamless network project area.  
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planning for that site has commenced, and inquire how they might be able to fit into the process.

State Wildlife Plans
In 2000, the U.S. Congress established the state wildlife grants program in an effort to prevent common species from becoming endangered and eventually requiring listing under the U.S. Endangered Species Act.  As a requirement to receive funding from this program, each state and U.S. territory was required to complete a statewide wildlife action plan, also known as a Comprehensive Wildlife Conservation Strategy, by October 2005.  These recently completed plans provide a blueprint for wildlife conservation within each state, and to a limited extent, conservation priorities region-wide. 
  In a recent nation-wide analysis of these plans, four of the five states in the southeast seamless project region were given the highest rating indicating that the southeast has a strong suite of statewide wildlife plans.44  A summary table of the five plans in the southeast is provided in Table 2.
Table 2.  Summary of state wildlife action plans in the southeast seamless network project region.  
	STATE
	Species
	Maps
	Scale of prioritized threats
	Scale of prioritized conservation actions
	Scale of prioritized monitoring actions

	FL
	974
	Habitats,

Focal Areas
	Habitat,

State
	Habitat,

State
	Species,

Habitat

	GA
	604*
	Habitats,

Focal Areas
	Ecoregion,

State
	Ecoregion,

State
	Ecoregion,

State

	NC
	368
	Habitats,

Focal Areas
	Species,

Habitat
	Species,

Habitat,

State
	Species,

Habitat

	SC
	1,240
	NONE
	Species Groups,

State
	State
	Species,

State

	TN
	664
	Habitats,

Focal Areas
	Species,

Ecoregion
	Species,

Ecoregion,

State
	Species,

Species Groups


Among other elements, these plans are required to provide: (1) the distribution and abundance of wildlife species in the state, (2) descriptions and locations of habitats that sustain these species, (3) identification of threats to these species and habitats, (4) identification of conservation actions that will mitigate these threats, and (5) plans to monitor conservation actions.  While all the plans met these minimum requirements, some may be more effective at providing specific guidelines for protected areas managers.  If we assume that the utility of a plan will be based on how much site specific information that a protected area manager can ascertain from a plan, then those plans that provide maps of conservation and monitoring actions for specific habitats or places will be more useful.  Under this assumption, Florida, Georgia, North Carolina, and Tennessee plans are all helpful in that they provide both habitat and conservation focal area maps (Table 2).   Additionally, Florida, North Carolina and Tennessee provide the most detailed information about threats to species and habitats and actions to mitigate those threats. 

Distribution of Invasive Species in Southeast Seamless Network
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Statewide or regional data sets for the location and distribution of plant and animal invasive species were not available for this project.  We discuss these data gaps more completely in the data gaps section of this report.  While we were not able to conduct a geographic analysis of the relative threat to protected areas posed by invasive species for this report, we are able to highlight some promising programs and initiatives that are building the capacity to do so.

Figure 12.  Map of invasive plant species in the southeast seamless network from the Southern Appalachian Volunteer Environmental Monitoring Database.  
Several statewide or regional initiatives sponsored by federal, state, and county government agencies and private organizations have been initiated in the southeast to answer the question of where invasive species are located, and where eradication and control efforts are taking place.  Below we profile three such efforts, including details about how they are being used to set priorities and assess threats to protected areas in the southeast seamless network.  We acknowledge that many similar efforts have been initiated, including mapping of forest pest locations by the USDA – Forest and Inventory Analysis.  Again, our purpose here is to illustrate how these efforts are being used to address statewide or local issues, and how they could be combined to address regional analyses and coordination efforts.  

The Southern Appalachians Node of the National Biological Infrastructure (NBII-SAIN) has aggregated data on the location of invasive plant species in the southern Appalachians region and beyond (Figure 12).  A collaborative project of many state and federal agencies, NBII-SAIN has so far aggregated invasive plant data for Oriental bittersweet, Japanese honeysuckle, and Purple loosestrife.  The Nonindigenous Aquatic Species (NAS) information resource of the United States Geological Survey has developed a similar database for the location of invasive aquatic species, including many locations in Florida (Figure 13).  The Florida Natural Areas Inventory (FNAI), a member of the NatureServe natural heritage network, is collecting information on the location of invasive plant species across Florida, in cooperation with and support from state and federal land management agencies (Figure 13).
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Figure 13.  Map of invasive plant and aquatic species in Florida from the Florida Natural Areas Inventory and the USGS Nonindigenous Aquatic Species databases.  
Even though these efforts are preliminary and in no way comprehensive for the southeast, they can be used as tools to prioritize control and management actions for invasive species across protected areas.  For example, a comparison of the habitats occupied by these species may illuminate where they are prone to occur.  This knowledge could help protected areas managers prioritize where to look for invasive species (if they have not yet started inventories), or understand which areas within their site are most vulnerable to invasion by a particular species or suite of species.  These data could be used as input data into predictive habitat models for invasive species as has been done for many native species.  Additionally, maps developed by these data sets could be used by protected areas managers to contact colleagues who face similar management challenges.  Or, when information about control efforts are recorded in these data sets (as they are in the FNAI database), they can be used to document where control efforts have been successful.
Recreational Networks in the Southeast
Figure 14.  Map of recreational trail opportunities in Florida.  
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As mentioned earlier, the southeast region contains several multi-jurisdictional recreational hiking and birding trails.  These types of trails exemplify the seamless network concept: they cross political and agency boundaries and require cooperation in order to be successful.  Nonetheless, at this date, a regional recreation network in the southeast, manifested as a program, a strategy, or as a map, does not exist.  Below, we profile such a program, strategy and map that have been developed at the state level in
Florida.

Started in 1998 and updated in 2004, the Florida Greenways and Trails System Plan was established to (1) link natural areas and open spaces, (2) conserve native landscapes and ecosystems, and (3) provide recreational opportunities across Florida.45  Products of the plan include statewide recreational trail opportunity maps (Figure 14).    These maps, including multi-use, hiking (spine of Florida National Scenic Trail), and paddling opportunities, and provide a blueprint for a statewide trails network.  Individual segments of the trails are prioritized so that land use planners can work together to strategically develop the system (Figure 14).  To our knowledge, this plan and associated maps are the first of their kind in the southeast region, but they could be used as a model for developing a region-wide recreation network.

Data Gaps
A central assumption of our seamless network concept is that spatial data and a Geographic Information System (GIS) can be used to evaluate and prioritize joint management activities across network of protected areas.  That is, by knowing the spatial patterns of biodiversity, invasive species or recreation, we can evaluate which protected areas should be working cooperatively on management issues.  At this time, there are several significant data gaps that unfortunately do not allow us to test this idea.

Of our three themes, we were able to find the most spatial data for biodiversity.  This consisted of two primary data sources: (1) locations of rare species and communities from NatureServe and the natural heritage network, and (2) land cover data derived from satellite imagery, especially data compiled by the state GAP programs.  Spatial data for aquatic, freshwater, marine and more common (as opposed to rare) species was more limiting, and observation that is echoed in most of the state wildlife action plans and the regional conservation frameworks.  And while land cover data is useful for this type of analysis, both its geographic scale and inconsistent vegetation classification also make limits the use of this data source.  In some cases, GAP products are not of a fine enough scale to depict important natural communities, like isolated wetlands or other rare ecological communities, which occur and are shared across protected areas.  Conversely, GAP units are not coarse enough to understand landscape-scale process that might affect multiple protected areas.  Cross-state priority habitat analyses are complicated because the classification system or nomenclature used in statewide GAP coverages are not consistent or standardized.  For example, one of the most endangered habitats in North America, longleaf pine, is various labeled as: Longleaf, Xeric Longleaf Pine, Mesic Longleaf Pine, Sandhill, Sand Pine Forest, and Sandhill Ecological Complex in the state GAP classifications.  Recognizing some of these limitations, the SE GAP program is developing predicted distribution maps for 614 vertebrate species in the southeast.  This program is also developing a coarse-scale land cover map for the southeast, using NatureServe ecological systems46 as a basic mapping unit.  

With the exception of some species in the southern Appalachians and central Florida, and some forest pests across the region, the locations of invasive species across protected areas has not been aggregated in the southeast.  This makes it difficult to understand the scope of the invasive species threat to biodiversity.  The most comprehensive geographic data related to invasive species is available in the USDA PLANTS database, but this data is only available at the county scale.  Information on aquatic invasive species is being compiled by the USGS, but most of this information is available at the watershed scale.   While these coarse-scale descriptions are useful, they do not provide the site-specific information that protected areas managers need in order to plan and coordination invasive species control efforts across the network.
Except for trails in Florida, multi-jurisdictional spatial data for recreation is not available.  While much of this data, especially for trails on individual protected areas is available, it was beyond the scope of this project to collect site-specific information into statewide or region-wide data sets.
4.  Southeastern Seamless Network Partnerships
Figure 15.  Seamless network workshop participants by organizational affiliation.
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We held four statewide and one regional seamless network partnership workshops in North Carolina, South Carolina, Georgia and Florida.  Over 200 participants attended these workshops with representatives from local, state, federal government agencies and private organizations (Figure 15).  Workshop participants developed 42 seamless partnership proposals each of which addressed at least one of the three project themes: biodiversity management, invasive species control and recreation.  Forty percent of these proposals addressed more than one of the project themes, a point that we emphasized in the workshops.  A list of these proposals along with a detailed summary of the project champions, project objectives and strategies can be found in Appendix 2.  Tables 3 – 5 summarize them according to the primary seamless theme (recreation, invasive species control, biodiversity conservation) that they address and by the primary strategy that they employ 
to successful reach their goals.

Table 3.  Summary of southeast seamless network proposals addressing recreation.
	Promote multi-agency Recreational Opportunities…
	 
	 

	…through designating conservation & recreation areas
	Lead Agency
	Companion Theme
	Companion Strategy

	Birding and Water Trail Strategy for Santee/Cooper River Region (South Carolina)
	US Forest Service
	Biodiversity
	Conservation Area Planning/Acquisition

	Charleston County Seamless Greenspace Web Application (South Carolina)
	Charleston County Parks & Recreation Commission
	Recreation
	Information Management

	Flat Creek Watershed Conservation Initiative (South Carolina)                            
	SC Department of Natural Resources, Heritage Trust Program
	 
	Education

	Upper Flint River Conservation Corridor (Georgia)
	The Nature Conservancy
	Recreation
	Education

	Pine Mountain/Flint River Conservation Corridor (Georgia)
	GA Department of Natural Resources, GA Natural Heritage Program
	Recreation
	Education

	Ocmulgee River Conservation Corridor (Georgia)
	US Forest Service
	Recreation
	Education

	Arabia Heritage Area Biodiversity Initiative (Georgia)
	DeKalb County Parks & Recreation
	Invasive Species, Recreation
	Inventory, Control & Maintenance; Education

	…through Trail Implementation
	 
	 
	 

	Florida Scenic Trail: Sharing Resources for Outparcel Management
	US Forest Service
	Biodiversity
	Conservation Area Planning/Acquisition

	Mountain to Sea Trail (North Carolina) 
	NC Department of Environment & Natural Resources, Division of Parks & Recreation
	 
	Conservation Area Planning/Acquisition

	…through Planning
	 
	 
	 

	Cross-Agency Optimal Siting of Recreational Uses (Florida)
	Florida Department of Environmental Protection, State Parks, Cultural Resources
	 
	Multi-Agency Cooperation

	Statewide Trails Plan (North Carolina)
	NC Division of Parks & Recreation
	 
	 


We would like to emphasize two points about these proposals.  First, what distinguishes these proposals is that they adhere to seamless network principles, namely involving more than one agency, working in more than one jurisdiction, meeting common goals across the participating agencies, and employing cooperative management activities and planning strategies.  Second, it is recognized that these projects are not in any way strictly tied to our efforts in this seamless network project.  Many of them were pre-existing collaborative efforts that workshop participants informed us about; many others are part of regional (e.g. from The Nature Conservancy, DOD) or statewide conservation initiatives.  We would like to be clear that our goal is not to compete with these existing initiatives, but to highlight projects that fall under the rubric of the seamless network concept, and in part, to help inform NPS how it fits into these frameworks, and how it may be able to help some of them move forward.

Under the theme of promoting low-impact recreational opportunities, eleven proposals were developed (Table 3).  These proposals used a mix of strategies ranging from recreation/trail planning, designation of multi-use recreational and conservation areas, and trail implementation.  For invasive species control, another seven proposals were developed (Table 4) that use the following strategies: information management; inventory, control and maintenance; and multi-agency agreement/cooperation.  Under the theme of promoting the biodiversity conservation in the region, twenty-four proposals were developed (Table 5).  Prescribed fire coordination, restoration activities/research, conservation area planning/acquisition, education, information management, and inventory/ monitoring programs summarize the strategies developed to implement these proposals.
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Below we summarize the specific proposals to develop seamless partnerships that will promote: recreational opportunities, invasive species control and biodiversity conservation.  
Proposed Southeast Seamless Network Recreational Partnerships

The majority of the eleven proposed recreational partnerships identify multi-jurisdictional areas in the project region that can be designated as conservation and recreation areas (Table 3).  Two others propose to conduct statewide recreational planning activities, while the final two strategize on how to complete existing multi-jurisdictional trails.  

Figure 16.  Map of southeast seamless network proposals addressing recreational opportunities through the designation of conservation & recreational areas.
Workshop participants identified seven areas in South Carolina and Georgia where recreational opportunities could be integrated seamlessly with conservation, natural resource [image: image28.jpg]Promote Recreation through Planning
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management, and in some cases, invasive species control (Figure 16).  Five of these focus on river corridors or watersheds (including the Flint and Ocmulgee rivers in Georgia and Santee and Cooper rivers and Flat Creek watershed in South Carolina), where riparian and watershed protection and restoration activities could be coupled with appropriate low-intensity nature-based recreational activities.  Many of these areas could receive scenic river designations, either at the state or national level (e.g. two proposals, the Flat Creek Watershed Initiative in South Carolina and the Ocmulgee River Conservation Corridor in Georgia area pursuing these designations).  The two other recreation/conservation areas build activities upon existing efforts, including the integration of planning and conservation efforts in Charleston county, South Carolina, and incorporating biodiversity and invasive species control programs to the Arabia Heritage Area just outside of Atlanta, Georgia (Figure 16).

Figure 17.  Map of southeast seamless network proposals addressing recreational opportunities through trail implementation strategies.
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The two trail implementation projects, the Florida Scenic Trail and the Mountains to Sea Trail (Figure 17), use strategies that are integral to the seamless network concept: multi-agency agreement/cooperation and conservation area planning/acquisition.  Both require working with local and state agencies to identify and acquire parcels of land to complete the trails, and to develop agreements with these agencies related to the appropriate management and stewardship of these parcels.  The Florida proposal focused on coordinated transfer of management responsibility from one agency to another, either federal to federal or federal to state, for “outparcels”, or second tier or outlying parcels that are not contiguous with the larger land areas managed by a given agency.  
Figure 18.  Map of southeast seamless network proposals addressing recreational opportunities through planning strategies.
The final two recreational proposals use planning as a strategy to develop or refine recreational activities in Florida and North Carolina (Figure 18).  The proposal in Florida called “cross-agency optimal sighting of recreational uses” will attempt to revise the existing statewide recreation plan to coordinate and balance the development of all recreational opportunities in the state, and match these according to the conditions and natural resource value of the protected areas.  For example, low intensity recreational activities would be matched with protected areas that exhibit the highest natural resource significance, while higher intensity activities would be allowed on sites with lower natural resource value.  The North Carolina proposal will attempt to coordinate with existing local, state and federal plans to complete a comprehensive statewide trails plan.
Proposed Southeast Seamless Network Invasive Species Partnerships

	Promote multi-agency Invasive Species Control…
	 
	 

	...through Inventory, Control & Maintenance
	Lead Agency
	Companion Theme
	Companion Strategy

	Coastal Invasive Plant Team (Georgia)
	National Park Service
	 
	Multi-agency Agreement/Cooperation; Education

	Interagency Invasive Plant Species Management Plan Pilot for Mosquito Coast Conservation Lands (Florida)
	Florida Department of Environmental Protection, Bureau of Invasive Plants Management
	 
	Multi-agency Agreement/Cooperation; Information Management

	Kings Mountain and State Parks Invasive Species Control Program (South Carolina)
	SC State Park Service
	 
	Multi-agency Agreement/Cooperation

	…through Information Management 

	Invasive Plants Centralized, Statewide Occurrence and Treatment Database (Florida)
	Florida Natural Areas Inventory
	 
	Inventory, Control & Maintenance

	Invasive Species Early Warning and Rapid Response Program (North Carolina) 
	North Carolina Botanical Garden, UNC-Chapel Hill
	 
	Information Management

	…through Multi-Agency Agreement/Cooperation 

	Invasive Plant Management Statewide Cooperation MOU (Florida) 
	National Park Service
	 
	Inventory, Control & Maintenance

	Invasive Species Workshop (South Carolina)
	National Park Service
	 
	 


Of the seven invasive species proposals, three propose to develop multi-agency, multi-jurisdictional teams to conduct inventory, control and maintenance programs, two rely upon information management strategies to provide up-to-date information and tools on invasive species, and a final two envision multi-agency agreements and cooperation (Table 4).  Several of these proposals attempt to expand upon or adapt existing control activities and efforts. 
Table 4.  Summary of southeast seamless network proposals addressing invasive species control. 
The three proposals to develop multi-agency invasive species control teams are located in Kings Mountain, South Carolina, the South Atlantic Coastal Plain of Georgia, and the Mosquito Coast of Florida (Figure 19).  Of these three proposals, the Mosquito Coast team has already met and adopted a five year management plan.  In the case of the Georgia coastal invasive plant team, they hope to expand efforts already in place in the East Coast Coastal Plain of Georgia to the South Atlantic Coastal Plain.  In South Carolina, Kings Mountain invasive species control team envisions expanding control work already occurring on Kings Mountain National Park to neighboring state jurisdictions.

Figure 19.  Map of southeast seamless network proposals addressing invasive species through multi-agency inventory, control & maintenance strategies.
Figure 20.  Map of southeast seamless network proposals addressing invasive species through information management.
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Several initiatives in the southeast are underway to facilitate invasive species control via information management strategies, and a few of these were developed as seamless proposals (Figure 20).  In Florida, state and federal agencies are partnering with the Florida Natural Areas Inventory to develop a statewide geodatabase that will record the location of plant invasive species infestations in natural areas.  The idea of the geodatabase is that natural areas managers are both contributors and users of the database, so that they can use it as a prioritization, planning and tracking tool.  A similar tracking and monitoring database and field inventory tool called “WIMS” (for weed information management system) has been developed by The Nature Conservancy for use of preserve managers, but they also share this tool freely to any agency who wishes to use it (see: http://tncweeds.ucdavis.edu/wims.html).   In the Southern Appalachians region, the US Geological Survey is developing a data clearinghouse of invasive species infestations and control efforts though its NBII Southern Appalachians node.  The North Carolina Exotic Pest Plant Council and partners developed a proposal at the seamless workshop (Figure 20) and subsequently submitted a grant proposal to develop an early warning and rapid response program using their website as an information portal.  They are partnering with the Invasive Species Program of the USGS in this initiative.
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Figure 21.  Map of southeast seamless network proposals addressing invasive species through multi-agency cooperation and agreements.
The final two invasive species control proposals attempt to catalyze statewide agency cooperation and agreements in South Carolina and Florida (Figure 21).  In South Carolina, workshop participants hoped to sponsor a statewide invasive species workshop, creating a venue for state, federal, and private agencies and organizations to share resources and information about invasive species control.  In Florida, workshop participants hoped to sustain and strengthen existing coordinated efforts by developing a statewide Memorandum of Understanding.

Proposed Southeast Seamless Network Biodiversity Partnerships

Over half of the seamless network proposals focused on biodiversity conservation as their primary theme (Table 5).  Ten of these propose multi-agency inventory and monitoring strategies (Figures 22, 23).  Seven focus on prescribed fire coordination and restoration (Figure 24).  A smaller number of proposals develop strategies of conservation planning and acquisition (four proposals, Figure 25), information management (two proposals, figure 26), and education (one proposal, Figure 27).  Many agencies are engaged in inventory and monitoring activities for species and communities on their lands.  What distinguishes the ten seamless proposals that focus on inventory and monitoring is that they envision multi-jurisdictional monitoring networks that require coordination across the member agencies.  

Six coastal/marine monitoring and mapping networks are envisioned for North Carolina, Georgia, South Carolina and Florida (Figure 22).  The North Carolina proposals propose to conduct habitat mapping activities along the coast are primarily state led initiatives that are outgrowth projects of a recently completed Coastal Habitat Protection Plan47.  These initiatives are contingent on future state funding but could be strengthened by federal 
Table 5.  Summary of southeast seamless network proposals addressing biodiversity conservation.  
	Promote Biodiversity Conservation…
	 
	 

	…through Inventory & Monitoring - Coastal/Marine
	Lead Agency
	Companion Theme
	Companion Strategy

	Coastal Habitat Mapping: Enhance Shellbottom Mapping (North Carolina)    
	NC Department of Environment & Natural Resources, Division of Marine Fisheries
	 
	 

	Coastal Habitat Mapping: Estuarine Shorelines Characterization (North Carolina)   
	NC Department of Environment & Natural Resources, Division of Marine Fisheries
	 
	 

	Coastal Habitat Mapping: Submerged Aquatic Vegetation (North Carolina)     
	NC Department of Environment & Natural Resources, Division of Marine Fisheries
	 
	 

	Cooperative Regional Shorebird Monitoring Networks (Florida)
	FL Department of Environmental Protection, FL Park Service
	 
	 

	Cooperative Water Quality Monitoring Networks (Florida)
	Guana Tolomato Matanzas National Estuarine Research Reserve
	 
	 

	Rivers to Reefs: Water Quality from the Lower Savannah River to Gray's Reef National Marine Sanctuary (Georgia)
	NOAA
	 
	Education

	…through Inventory & Monitoring - Terrestrial
	 
	 

	Development and Refinement of Habitat Goals and Objectives for the Roanoke-Tar-Neuse-Cape Fear Ecoregion (North Carolina) 
	US Fish & Wildlife Service
	 
	Conservation Area Planning & Acquisition

	Identification and Monitoring of Indicator Guilds for Determining the Effects of Prescribed Burning on Species of Conservation Concern (North Carolina) 
	NC Natural Heritage Program
	 
	Prescribed Fire

	Statewide Inventory of Semi-natural Grasslands that Provide Habitat for Grassland Species of Conservation Concern (North Carolina) 
	NatureServe
	 
	 

	Aquatic Invertebrate Inventory Priorities (South Carolina)
	SC Department of Natural Resources
	 
	 

	…through Information Management
	 
	 

	Centralized Data Access for Florida Land Managers 
	National Park Service
	 
	 

	Georgia Environmental Resources Information Network 
	Audubon, Georgia Chapter
	 
	Education

	…through Education
	 
	 
	 

	Breaking Down "Nature Deficit Disorder" (Florida)  
	FL Department of Environmental Protection, FL Park Service
	 
	 


Table 5 continued. Summary of southeast seamless network proposals addressing biodiversity conservation.  
	Promote Biodiversity Conservation…
	 
	 

	…through Inventory & Monitoring - Coastal/Marine
	Lead Agency
	Companion Theme
	Companion Strategy

	…through Restoration & Prescribed Fire Coordination
	 
	 

	North Carolina Fire Council                               
	The Nature Conservancy
	 
	Education

	Restoration Guidelines for the Coastal Plain (South Carolina)
	The Nature Conservancy
	 
	Prescribed Fire

	Fire Advocacy Initiative (Florida)
	The Nature Conservancy
	 
	 

	Fire Learning Network (Florida)
	The Nature Conservancy
	 
	 

	Prescribed Fire Memorandum of Understanding (Florida) 
	The Nature Conservancy
	 
	Prescribed Fire

	Southeast Georgia Prescribed Fire Council
	The Nature Conservancy
	Invasive Species
	Multi-agency Agreement/Cooperation; Education

	Longleaf Demonstration Network (Georgia)
	Joseph Jones Ecological Research Center
	 
	Prescribed Fire; Inventory & Monitoring - Terrestrial

	…through Conservation Area Planning/Acquisition
	 
	 

	Establish Oyster Sanctuaries (North Carolina)
	NC Department of Environment & Natural Resources, Division of Marine Fisheries
	 
	 

	Natural Resource Conservation Through County and Local Planning (North Carolina)
	NC Wildlife Resources Commission
	 
	Education

	Fort Benning Compatible Use Buffer Project (Georgia)
	The Nature Conservancy
	 
	Education

	Addressing Incompatible Uses on Conservation Lands (Florida)
	Florida Fish & Wildlife Commission
	 
	 


involvement and assistance.  The Georgia, South Carolina and Florida proposals are truly seamless in nature because they envision developing networks for monitoring river water quality (Savanna River, Georgia & South Carolina), coastal water quality (Florida) and shorebird populations (Florida).  The Florida shorebird monitoring group held a kick-off meeting in March 2006 that was well attended by state and federal agencies, and at which it was agreed upon to develop a standardized data sheet that would be distributed to all participating agencies.  The proposed water quality monitoring study along the lower Savanna River (border of Georgia and South Carolina) also has an educational focus in an effort to inform the public of agency efforts to improve water quality.
In a similar fashion, the four terrestrial inventory and monitoring proposals (Figure 23) fit under the seamless network rubric in that they hope to develop ecoregional or statewide monitoring networks.  In South Carolina and North Carolina, this would involve the collection of standardized information on biodiversity, freshwater aquatic species and grassland communities, respectively.  In coastal regions of North Carolina, this involves [image: image33.jpg]Promote Biodiversity Conservation through
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developing common agency habitat goals for species of conservation concern in the Roanoke-Tar-Neuse-Cape Fear (RTNCF) ecoregion, and monitoring the effects of prescribed fire on animal guilds in the Onslow Bight region.  The RTNCF effort stems from an existing project sponsored by the US Fish & Wildlife Agency.  Other proposals have project champions, but have not yet secured adequate financial resources.  For example, given our understanding of the significance of freshwater biodiversity in the southeast, the proposed statewide freshwater aquatic inventory in South Carolina would fill a critical data gap.
Figure 22.   Map of southeast seamless network proposals addressing biodiversity conservation through coastal/marine inventory & monitoring. 
Figure 23.  Map of southeast seamless network proposals addressing biodiversity conservation through terrestrial inventory & monitoring.
Given the historically prominent role of fire in influencing ecological systems in the southeast, many workshop participants had previously developed coordinated efforts to use prescribed fire.  Prescribed fire can be used as a management tool to maintain viable populations of imperiled species, such as the red-cockaded woodpecker, and to restore historically wide-ranging ecological systems with now limited distributions, such as longleaf pine.  Further, given that fire is an ecological process that naturally occurs at the landscape scale, interagency coordination is a prerequisite to its use as a management tool.  Figure 24 illustrates that this issue in one that spans the project area and could perhaps benefit from regional-wide as well as state coordination efforts. Capitalizing on [image: image35.jpg]Promote Biodiversity Conservation through
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multi-agency fire councils already developed in South Carolina, Florida and western Georgia, two proposals aim to develop fire councils in North Carolina and in the East Coast Coastal Plain of Georgia.  The North Carolina fire council is an effort that existed before our seamless effort.  Three Florida proposals seek to build upon existing fire coordination projects in the state by promoting prescribed fire to public officials, developing a learning network, and developing a statewide memorandum of understanding.  Using a related strategy, two of the biodiversity proposals focus on the broader issue of restoration of ecological systems in the coastal plain using prescribed fire as a tool (Figure 24).  Both envision providing restoration guidelines and best practices to protected area land managers, one through a website and publication of educational materials, and another through a series of demonstration plots on multiple lands.  

Figure 24.  Map of southeast seamless network proposals addressing biodiversity conservation through prescribed fire coordination & restoration.
Four of the biodiversity proposals use planning and land acquisition strategies to address conservation (Figure 25).  Two focus on planning efforts as a means to effect conservation priorities of local communities in North Carolina, and statewide in Florida.  Two propose to expand the lands under conservation status around Ft. Benning in Georgia, and to protect oyster habitats along the coast of North Carolina.  These latter two proposals share much in common and could be grouped with the aforementioned inventory and monitoring efforts in the Onslow Bight and RTNCF ecoregions in North Carolina.

Figure 25.  Map of southeast seamless network proposals addressing biodiversity conservation through conservation planning & acquisition.
Recognizing the information needs of protected areas managers, two proposals attempt to use information technology and management as tools to deliver information to managers in Florida and Georgia (Figure 26).  Both envision a statewide information portal in efforts that are similar to many websites established by federal agencies, including the National Biological Infrastructure Information Nodes of the USGS, and NPS’ monitoring website.  These are ambitious projects that may require substantial levels of coordination and financial resources from federal, state and private agencies and organizations.

The final biodiversity proposal employs an environmental educational strategy to catalyze interest in conservation among the youth of northeastern Florida (Figure 27). 
Figure 26.  Map of southeast seamless network proposals addressing biodiversity conservation through information management.
Figure 27.  Map of southeast seamless network proposals addressing biodiversity conservation through education strategies.


5.  Southeastern Seamless Network Recommendations
Recommendations for Southeast Seamless Network Implementation

We have completed an assessment and evaluation of a seamless network of protected areas in the southeast United States.  We have summarized state and regional conservation frameworks that establish conservation goals and targets and identify places on the ground (including protected areas) where joint conservation activities should take place.  In some places, similar assessments for recreation and invasive species control have also been completed, but in many others they have not.  The completion of state and regional assessments of these two themes, especially with spatial data, is critical for a comprehensive understanding of the seamless network vision.  In addition, we have compiled a suite of 42 partnership proposals that if implemented would help make the vision of a seamless network a reality.  The success of these initiatives is largely contingent upon the activities and resources of the project champions and the commitments of agencies.  Throughout the process of implementing this project, we have learned a great deal about the process of developing multi-agency partnership and have had to adjust our approach as we learned of pre-existing partnerships and initiatives.  Here, we provide recommendations to further network development in the southeast, and for the development of networks elsewhere.

Overall Recommendations

Support the implementation of projects
To fully develop a functioning seamless network of protected areas, we recognize that this pilot project, which is an evaluation of the existing network and suggested partnerships, needs to be follow up with an implementation phase.  For the southeast, we are attempting to do this by linking our suggested partnerships with on-going initiatives.  We will continue to seek funding from NPS sources for the NPS share of projects.  If this model is applied elsewhere, partners should recognize the need to reserve funds to support cooperative projects.  To further support partnership implementation, establish regional, inter-organizational workgroups.
Develop networks at a regional level, using existing state and regional frameworks

Agencies and organizations should not be satisfied with 2-4 local unit partnerships as a “network.”  Existing regional and statewide planning frameworks lend to the extension of local interactions.  In our case, there were particularly strong frameworks developed for biodiversity conservation and priority sites (TNC portfolio sites, EPA Southeast Ecological Framework, NatureServe and natural heritage data).  Additionally, the statewide wildlife plans provide a good framework for wildlife species.  Many of these, or similar products will exist in other parts of the U.S.  These portray strategic approaches to landscape connectivity for priority or conservation work.  Public agencies should consider complementary analyses to understand how their missions fit into these frameworks and identify how their missions compare to those of other agencies with respect to a particular management theme.  

Communication strategy for Seamless Network concept
Develop a communications and outreach strategy using the Seamless Network concept to provide information to the public and partners about:

· Government agencies cooperative activities that are an efficient use of tax dollars;

· Opportunities to enjoy public resources, including through recreation; and

· The complexity of our natural resources and threats to these public resources.

Address scale through early development of partnerships

Conduct more pre-planning with major partners to develop networks.  As part of this, identify nested hierarchies of resource organization (landscapes, watersheds, species populations, local recreational areas, etc), spatial scale (regions, states, management units) and management (federal regional offices, state programs, local unit managers) and associated information to identify appropriate roles for programs, agencies and their staff, and the types of actions implemented. 

Engage Non-Governmental Organizations

Encourage the role of Non-Government Organizations to facilitate interagency and public-private partnerships.  In particular, seek out subject matter and technical expertise in the arena of recreation.
Continue face-to-face meetings at various organizational levels

To some extent, we could have accomplished project goals through data analysis and recommendations for partnerships.  We believe that partners achieved lasting value through the effort to bring partners together in face-to-face meetings.  Continue to hold these meetings in future efforts, but explore other approaches incorporating expertise and interests at various organizational levels.
Below are specific recommendations for the three thematic areas of our project.

Recreation

Regional Inventory and Map

A regionwide inventory and map of recreational trails, hiking, biking and water trails, along with a map depicting of other recreational activities (e.g. fishing, hunting), would greatly facilitate the seamless network vision.  First, it would allow the visitor to immediately see connections on the landscape, where s/he could experience their favorite recreation.  Second, it would allow recreation experts to plan future recreation opportunities, by prioritizing development of recreation in underdeveloped areas and by connecting existing recreational opportunities.  That is, a regional map would allow planners to see where existing protected areas could easily be connected by recreational links, especially those linkages that span states and would otherwise be ignored in statewide or more local planning efforts.  Unlike biodiversity conservation, where many critical habitats or population locations are not known, most of this recreation data is already in existence.  It would however take some level of effort to bring all of it together into a standardized and consistent fashion.

Establish a regional vision to facilitate local projects
Such a vision would lay out processes for agencies and organizations to lay out goals, work together and support local projects.
Integrate recreational into natural resource planning

In most cases, recreational and natural resource planning at the state or regional scale are conducted separately.  This may cause conflict for protected areas that are managed for multiple uses, where for example, a protected area is deemed important for both biodiversity conservation and high-impact recreation.  A joint assessment of these two themes, as is proposed in Florida (Appendix 3), is an appropriate way to balance strategies for conservation and recreation.

Invasive Species

Regional Invasive Species Geodatabase

While it is acknowledged that invasive species are one of the primary threats to biodiversity in the southeast, resource managers do not have a comprehensive and standardized source of information as to where these species are located, what is their relative level of invasiveness and spread, and what treatments work best.  Instead, there are many local, and in fewer cases, statewide actions developed by various state and private organizations.  We believe this is an issue that deserves regional attention, coordination, and devotion of resources.  In order to track the location and treatments of invasive species infestations, the region could adopt a standard invasive species database protocol, and appoint one agency or private organization to collect this data.  This could be conducted at a statewide basis as it is being done in Florida, or at other scales.  By using a standard data protocol, invasive species data could be aggregated to conduct regional analyses, and be shared with all land management agencies – this was a resource that was sorely lacking in our assessment process. 

Establish Invasive Species Control Networks

Using work currently conducted in Florida, or using the model of Weed Management Areas (WMA) used in other parts of the United States, the southeast could develop a suite of invasive species control teams that would pool resources, share data, and develop strategic eradication and control plans.  We understand that a Southeastern Invasive Species Council is being developed, and that the Southeast Regional Exotic Plant Councils are also engaged in theses issues.  We encourage broad membership in these groups to facilitate coordinated detection, control and monitoring as part of natural resource stewardship among federal, state and local governments, along with the numerous land trusts and private land managers in the region.  We also recommend that invasive plant coordinating bodies coordinate with existing and developing fire management coordinating groups to better plan sequential actions that will promote the resource outcomes for both groups.

Biodiversity

Inventory and Monitoring 

Establish multi-scale strategies for the inventory and mapping of freshwater, aquatic and coastal/marine species and communities.  Many of the state wildlife action plans and regional conservation frameworks indicate that while these resources are of critical importance in the southeast, knowledge about their location and status is limited.  As a consequence, many of these plans were not able to map critical habitats for conservation.  Region-wide coordination of resources towards these goals would be an effective way at filling these critical data gaps.

Management and Monitoring Networks

Establish monitoring networks that span protected areas and that use standard data and field protocols.  Most protected areas managers face a management paradox where on the one hand, they are tasked with sustaining viable populations of species and communities within their boundaries, but on the other hand, their park boundaries are not sufficient in size to ensure persistence.  The solution is to developed integrated management plans and monitoring protocols that encompass species ranges and habitats, and thus, include multiple protected areas.  The networks can be eco-region based (as in Onslow Bight or RTNCF proposals in Appendix 3), or they can be resource based (as in Florida shorebird and water quality monitoring networks in Appendix 3).   

While we recognized that many such efforts and protocols are already established, we argue that regional coordination and compilation of these efforts in needed to provide guidance and priorities to land managers.  Agencies have established web-based libraries and data clearinghouses on monitoring issues and these could be used on a region-wide basis.  Similarly, a monitoring action tracking database is proposed in many of the state wildlife action plans as a needed tool to track the spatial extent, coverage, and success of statewide monitoring efforts.  If adopted, such a tool could accomplish a similar region-wide goal.

Regional Coordination of Prescribed Fire

Many states in the southeast have established or are establishing prescribed fire councils or networks.  A regional body composed of representatives from state and federal agencies could help set biodiversity goals for prescribed fire, and subsequently, priorities for the region, direct resources to these priority areas, and help coordinate activities in ecoregions that span state boundaries. 

Listed Species

We were not able to identify a regional strategy for listed species.  In doing so, may have missed an opportunity to capture a mix of resource issues identified by unique indicators of ecosystem integrity in the project area.  There would still be much to be gained by agencies charged with protecting species, or with restoring habitat, to understand how their efforts fit into range-wide priorities for recovery and progress toward such.

National Park Service Specific Recommendations

Servicewide

Maintain goals of seamless networks, identify varieties of seamless networks and expand guidance to NPS staff into how to implement successful networks.  
The NPS National Leadership Council cites examples of seamless networks that are only two-party partnerships.  These should be encouraged as starting points to the development of true networks that include multiple parties and functions.  NPS should look at a variety of possibilities for networks, including historic sites and cultural values, as well as natural resources and recreation.  Additionally, NPS needs to develop guidelines to help NPS staff work with landscape-level partnering issues and encourage this type of work.  Many participating park staff are insufficiently versed in resource issues, and lack the tools to participate in multi-party settings.  Establish joint positions among programs such as RTCA, the Natural Resources Program Center and the Conservation Studies Institute to facilitate both guidelines and assistance to parks.
NPS Recreation and Tourism Leads

NPS designated a National Recreation Program Manager late into this project, and had little involvement in project development.  Likewise, NPS and other Tourism programs can provide the inter-protected areas linkages for recreational resources.  Future efforts for networks will benefit from the direction provided by these programs.  Responsibilities for recreation coordination should be included in NPS regional offices (similar positions exist in USFWS and USFS regional offices).  These two programs should jointly establish an NPS liaison to the www.recreation.gov program to promote responsiveness of that program.  We found that many of our data assemblages would add value to information on this website but never received a response to repeated inquiries.
NPS Rivers and Trails Conservation Assistance Program Role

Promote the role of RTCA as a liaison for NPS to state and local partners.  This program can provide complementary expertise and tools to promote any networking opportunities.  

Capacity

Provide sufficient funds for full-time project leads, GIS support, technical specialists, for project implementation and future projects.  Establish a liaison to inform legislators about collaborative work.

NPSpecies

Improve accessibility to NPS information.  Landscape analyses rely upon consistent, accurate information.  Currently, it is difficult for NPS Washington offices to obtain biodiversity information from multiple parks.  Streamlined access to data would help future projects such as this one.  NPS should develop procedures for more effectively sharing biodiversity information among NPS entities.  

Southeast Regional Office

Seamless Implementation & Follow-up

Designate leads for NPS for themes (at minimum) and projects (where appropriate) and include interagency partnering work as part of annual workplans.  Evaluate roles of surrogate NPS leads, such as Tony Pernas representing NPS to the Southeast Invasive Species Council to address regional staffing shortfalls.

Capacity

Network development speaks to a clear role for NPS Regional Offices.  The regional office needs additional technical expertise and support to address the range and depth of natural resource issues faced by parks in southeast.  These would increase if it assumes logical responsibilities that it should assume with landscape initiatives.  For example, many SERO parks have little or no natural resource management expertise.  To be responsible members of a Seamless Network, they will require subject matter expertise, and representation at partnership planning meetings.  Currently SERO is trying to replace its wildlife biologist. This expertise would greatly enhance the ability of the region to partner with state wildlife agencies.  The region would also benefit from clear leads and expertise in vegetation management and plant species conservation, landscape partnering.  Like many NPS offices, there is no clear lead for recreational issues.

Collaboration

Continue to build on new or existing regional initiatives that are SERO-based or supported by SERO, such as Vital Signs collaborations, Invasive Species Initiatives (Invasive Species Council, Aquatic Nuisance Species).  Similarly, new regional fire staff should work with invasive plant programs to assure coordination between overlapping projects and initiatives.
Parks

Build from pilot project and existing frameworks

Identify projects identified by the seamless network project that are in general area of park and evaluate appropriate role of the park in the project (at a minimum, the NPS unit should be aware of what other units are doing whether or not NPS is a significant player).    In a similar fashion, identify linkages of park-unit to existing conservation, invasive species, or recreation frameworks.  Contact leads for regional frameworks for biodiversity conservation, state wildlife action plans, state-wide trails, etc.  Request a meeting with that group at the park for a detailed discussion on the park-role in these broader frameworks (it is likely that priorities for the various frameworks can change, and some are under development).  Request information on how to receive updates on the progress of these frameworks.

Species and Restoration

Evaluate historic species occurrences for restoration potential with State Heritage Programs, regional T&E Species coordinators and / or the Natural Resource Program Center Restoration Ecologist.

Where listed species are indicated within the park, contact the Fish and Wildlife Service Ecological Service Divisions to discuss management recommendations from Recovery Plans and other managers of species/ species habitats.
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� For more detailed descriptions of conservation status ranks, see Appendix 1.  The three species categories were designed to be mutually exclusive, such that, in the case where a species meets the definition of more than one category, it is only counted or tallied once.  When a status of a species qualified it for more than one category, it was placed into categories using the following order of preference: federally listed, globally imperiled or vulnerable, state imperiled.


� We note that this land management analysis should be viewed with some level of caution because while the source data for this analysis is the best that is available and is comprehensive for the project region, sampling effort within lands of various state, federal and private agencies (and private lands) is uneven across and within states.


� The portion of the Appalachian National Scenic Trail in Georgia, South Carolina, and North Carolina were included in these analyses, and the trail rated high for each of the three indices.  Data for species, communities and ecological systems along the trail area are included in Appendix 1.  However, we did not include the trail in the following discussion and figures for several reasons.  The trail is essentially a linear feature that crosses many habitats and species ranges, but it is difficult and proved to be beyond the scope of this project to determine if a species population occurred precisely on the trail or merely within the vicinity.  Additionally, given the linear nature of the trail, we could not obtain an estimate of its area, and without an area estimate, we could not estimate species density.


� We also accounted for the fact that most species area relationships are non-linear by using a natural log measurement of park area in our calculation of species density, as opposed to an absolute area measurement.  


� We were not able to obtain species population data in the following states: PA, MA, NJ, AZ, NM.  Given that we are focusing on species with limited geographic ranges, this data gap is probably not significant for AZ, NM, but it may be true that estimates for the proportion of populations of species in the southern Appalachians may be slight overestimates, given our lack of data for PA, and to a lesser degree, that our estimates of proportion of populations of species in coastal parks may be slightly overestimated given our lack of data in NJ, MA.


� These plans are required to follow only general guidelines known as the eight elements.  Each state used different criteria to choose priority species and habitats.  Given that standard definitions and concepts were not used across the plans, the type of regional scale analyses that can be conducted are limited in scope. 


� Any categorization process is imperfect.  While we present the proposals in these simplified categories for ease of presentation, we recognize that many of them address multiple themes and use multiple strategies.  In table 3, we emphasize these as “companion themes” and companion strategies.






