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INTRODUCTION  

 

The Florida Natural Areas Inventory was contracted by the Department of Environmental Protection 

to develop a Florida Forever Conservation Needs Assessment to assist the Florida Forever Advisory 

Council in establishing priorities and measures of progress for the Florida Forever program.  The 

Assessment is a geographic analysis of the distribution of certain natural resources and resource-

based land uses that have been identified by the Council and Florida Legislature as needing 

increased conservation attention.  Work on the Assessment began in April 2000, and in December 

2000 the Summary Report (Florida Natural Areas Inventory 2000), including color maps, was 

submitted to the Council.  Because of the statewide scope and short timeframe for this project, many 

decisions were made without the luxury of extensive background research.  Nevertheless, we were 

able to draw on the expertise of resource professionals around the state, who helped to interpret the 

Florida Forever measures and to develop methods for creating representative data layers.  This 

technical report provides detailed documentation for the data and analyses developed for the 

Assessment and should be viewed as supplemental to the Summary Report.   

 

The data and analyses described in this Technical Report apply only to Version 3.3 of the 

Assessment data, as completed in June 2010.  Rather than a static series of maps, the Assessment 

should be considered an ongoing process that will be revised as the data are reviewed and as better 

information becomes available.  We do not anticipate drastic changes because the data layers 

represent the best statewide data currently available.  We are, however, committed to continuing to 

work with experts around the state to make the Assessment as informative and useful to the Florida 

Forever program as possible.   

 

Data Layers Included in the Assessment 

The fourteen data layers included in the Assessment correspond to 15 of the 34 performance 

measures developed by the Florida Forever Advisory Council and approved by the Legislature for 

the Florida Forever program.  These fifteen measures were selected for the Assessment because they 

are resource-based criteria that can be used to set acquisition priorities.  Several other measures fit 

this description but could not be mapped because the current data are inadequate (e.g. natural 

resource-based recreation), or the data were not complete statewide (e.g. flood protection data from 

the Federal Emergency Management Agency).  The remaining measures were either non-resource 

based, such as the use of alternatives to fee-simple acquisition, or were post-acquisition measures, 

such as reforestation or removal of non-native invasive plants.  A complete list of Florida Forever 

goals and measures is found in s. 259.105, F.S. (see Appendix A).  

 

Use of the Assessment 

The information contained in this report and the Summary report was developed or compiled 

specifically to address specific performance measures developed by the Florida Forever Advisory 

Council and to inform actions relating to the Florida Forever program.  As such, the data do not 

necessarily represent a definition of the resource that is appropriate for general use outside the 

Florida Forever program.  Although the information contained in the Assessment may be relevant to 

other conservation planning activities, it should not be used for purposes other than the Florida 

Forever program without coordination with the Florida Natural Areas Inventory, or the original, 

primary sources of data. 

 

The data layers compiled in this report represent a statewide perspective of natural resource 

distributions.  We recognize that more detailed local information may be available for some resource 

types, and we encourage collaboration with the Florida Natural Areas Inventory in providing a local 
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perspective to future versions of the Assessment.  The data layers are currently available online, 

subject to a use agreement, at http://www.fnai.org/. 

 

Revisions from Version 1.3 to Version 2.0 

The Conservation Needs Assessment data layers are regularly revised as better information becomes 

available.  For example, since Version 1.3 new FWC Landsat Land Cover data (2003) has been 

developed; also, new data are continually being added to the FNAI rare species database.  Version 

2.0 constitutes a major revision to several data layers: 1) FNAI Rare Species Habitat Conservation 

Priorities was updated based on substantial new species location information, updates to the 

Conservation Lands database, and a revised methodology for determining a species conservation 

need; 2) Under-represented Natural Communities were updated based on the 2003 FWC Landsat 

Land Cover, and new survey information for upland glades, pine rocklands and scrub; 3) Natural 

Floodplain data were revised based on 2003 FWC Landsat Land Cover and new methodology as 

recommended by water resource experts; 4) Surface Water Protection was revised based on input 

from water resource experts and using a new methodology that better reflects the protection 

priorities for different types of surface waters; and 5) Recreational Trails was updated by the Office 

of Greenways and Trails and University of Florida in 2004. 

 

Revisions from Version 2.0 to Version 2.1 

The Fragile Coastal Resources data layer was upated with new information from on a status survey 

of coastal uplands by Johnson and Gulledge (2005).  The Aquifer Recharge data was revised based 

on the Florida Aquifer and Vulnerability Analysis and other data from Florida Geological Survey.  

We anticipate further revision of this data in 2006.  We also anticipate correcting all data layers for 

lands that have been developed since the creation of the underlying land cover data.   

 

Revisions from Version 2.1 to Version 2.2 

The FNAI Rare Species Habitat Conservation Priorities were revised to reflect updates to the FNAI 

element occurrence database, including new species location information for G1 species and species 

rank changes; habitat maps for all species were revised to remove lands that had been developed as 

of 2004.   The Under-represented Natural Community layer was updated based on revisions to 

several natural communities (pine rocklands, sandhill, pine flatwoods) and the inclusion of two new 

communities (dry prairie and sandhill upland lakes).  The Sustainable Forestry and Forestland to 

Maintain Recharge Function layers were updated based on recent WMD land cover data.  We also 

corrected all data layers for lands that have been developed as of 2004.   

 

Revisions from Version 2.2 to Version 3 

A new version of Strategic Habitat Conservation Areas was published by FWC in 2007 with 

significant changes in species models and population viability analysis methods over the previous 

version published in 1994 and later supplement in 2000.  The prioritization method for SHCAs is 

different as well.  The Under-represented Natural Community layer was updated based on revisions 

to several natural communities (scrub, sandhill, and pine flatwoods).  The Surface Water data layer 

was revised based on updated basin and streams data and a new submodel for water supply was 

added.    

 

Revisions from Version 3.0 to Version 3.1 

The Under-represented Natural Community layer was updated based on ongoing revisions to several 

natural communities (scrub, sandhill, dry prairie and pine flatwoods).  The Ecological Greenways 

layer was updated by Tom Hoctor at the University of Florida to include two additional priority 

http://www.fnai.org/
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classesðCritical Linkages 1 and Critical Linkages 2.   New versions of the Strategic Habitat 

Conservation Area and Recharge layers are expected in summer 2009. 

 

Revisions from Version 3.1 to Version 3.2 

The Strategic Habitat Conservation Areas dataset was revised and finalized in June 2009 by FWC.  

The revision includes additional species and revisions to the prioritization since 2007.   A Prioritized 

Recharge dataset, developed by Advanced Geospatial, Inc. and Florida Natural Areas Inventory, was 

completed in June 2009. 

 

Revisions from Version 3.2 to Version 3.3 

The Strategic Habitat Conservation Areas (SHCA) dataset was modified for the Needs Assessment 

to include óstrategicô habitat on conservation lands; the SHCA were originally identified only on 

private lands.  The Functional Wetlands data were revised to include all wetlands identified by the 

Land Use Land Cover data developed by DEP and the water management districts; previous versions 

of wetlands were based on the National Wetlands Inventory.  The prioritization of wetlands was also 

revised.  Minor revisions were made to the Under-represented Natural Communities and Rare 

Species Habitat Conservation Priorities. 

 

Data Specifications 

Data layer development was done in ArcGIS 9.3, a Geographic Information System (GIS) software 

package produced by Environmental Systems Research Institute, Inc. (ESRI).  All data layers are in 

Albers projection with the HPGN datum, and the distance units are in meters.  The projection 

parameters are as follows: 

 

24 00 00 First Standard Parallel 

31 30 00 Second Standard Parallel 

-84 00 00 Central Meridian 

24 00 00 Latitude of Origin 

400000 False Easting (meters) 

0 False Northing (meters) 

 

Most of the data were originally developed or provided as polygons in shapefiles.  For modeling and 

statistical purposes, all data layers were converted to 30 m grids using the Spatial Analyst extension.   

 

Organization of this Report 

Following the introduction, the report is organized into four parts: (1) description of information 

sources that were used to build the data layers for the Assessment; (2) descriptions of how each 

measure was defined and the method for creating the representative data layer.  This part comprises 

most of the document and includes separate sections for each measure; (3) references; and (4) 

appendices.
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BASEMAP DATA LAYERS  

 

The following data were integral to the development of final data layers for many of the Florida 

Forever measures, and are referenced throughout this document.  For ease of organization and 

reference, these data are described in this section.  We also identify advantages and 

disadvantages of each data type with regard to their use in the Conservation Needs Assessment. 

 

FNAI Element Occurrences 

The Florida Natural Areas Inventory (FNAI or the Inventory) maintains a database of 

occurrences of more than 1,100 rare plant and animal species and about 70 natural community 

types known to occur in Florida.  Currently this FNAI database includes over 30,000 occurrences 

of plants, animals, and communities.  These records are compiled from a variety of sources, 

including FNAI science staff surveys, scientific literature, museum collections, federal, state, and 

local government agencies, and academic experts.  The data are managed in a relational database 

and in GIS coverages in the form of point and/or polygon locations for individual Element 

Occurrences (EOs).   

 

For each element occurrence data are maintained on observation dates, habitat description and 

quality, number and status of individuals, management considerations, locational certainty and 

best sources for the occurrence information.  For animals and plants, EOs generally refer to more 

than a casual sighting; they usually indicate a viable population of the species.  Natural 

community EOs represent high quality examples of natural communities, and thus are not a 

comprehensive coverage of all occurrences of a given community type. 

 

For each element (species or community) the Inventory assigns both a Global Rank (G-RANK) 

and a State Rank (S-RANK) to indicate the overall rarity of the species or community on a 

global and statewide basis.  A complete listing and explanation of global and state ranks is 

available in Appendix B, along with an explanation of state and federal listing status for listed 

species. 

 

For some EOs, the Inventory has developed polygon boundaries representing the true geographic 

extent of the occurrence.  However, these boundaries are still in development and are not 

available in a comprehensive format for all elements. 

 

A list of the plants, animals, and communities tracked by the Inventory, along with their global 

and state ranks and federal and state listing status, is published annually and is available from the 

Inventory. 

 

Advantages:  The FNAI element occurrence database is the single most comprehensive source 

for locations of rare species and natural communities throughout the state.  The data are 

compiled in a consistent fashion based on uniform standards and are quality-checked by FNAI 

scientists. 

 

Disadvantages:  The occurrences are to some extent an abstraction of the location of species and 

communities on the landscape.  In order to identify geographic areas for conservation, a map of 

polygons showing the geographic extent of species occurrences would be useful.  To address this 

issue, we developed habitat models based on FNAI EO locations and land cover maps, which are 

explained in more detail under Measure B2 in this document. 
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FNAI Managed Areas/Conservation Lands 

The Inventory maintains a database of lands managed for conservation by federal, state, and 

local governments, as well as private conservation entities.  The database includes attributes such 

as managing agency, acreage, and description, as well as GIS boundaries for each managed area.  

Currently more than 1,900 individual managed areas are documented in the FNAI database.  The 

managed areas may be viewed online via Florida's Conservation Lands Interactive Map or 

downloaded as a shapefile at http://www.fnai.org/. 

 

Advantages:  The FNAI managed areas database is the most comprehensive, up-to-date source of 

boundaries and information for conservation lands in Florida.  The GIS coverage is used as the 

source coverage for conservation lands by federal, state, and local government agencies 

throughout the state. 

 

Disadvantages:  Although all federal and state conservation lands are documented in the 

database, not all local government lands are currently included.  The Inventory is dependent on 

the efforts of 67 counties and more than 300 municipalities to document this information.  

However, local governments with substantial environmental land acquisition programs, such as 

Hillsborough, Brevard, Duval, and Miami-Dade Counties, are active partners and are well-

represented in the database. 

 

FNAI Potential Natural Are as 

The Potential Natural Areas (PNA) data layer identifies, throughout the State of Florida, 

privately owned lands that are not managed or listed for conservation purposes, which may 

contain good quality natural communities. These areas were delineated by FNAI scientific staff 

through interpretation of natural vegetation from 1988-1993 FDOT aerial photographs and from 

input received during Regional Ecological Workshops held for each regional planning council.  

These workshops were attended by experts familiar with natural areas in the region.  All PNA 

classifications and rankings were made based on the combined judgment of at least two scientists 

making independent determinations.  Element occurrences in the FNAI database may or may not 

be present on these sites.   

 

In order to be classified as a Potential Natural Area the natural communities identified through 

aerial photographs had to meet the following criteria: 

 

1.  Must be a minimum of 500 acres.  Exceptions: sandhill, min. 320 acres; scrub, min. 80 acres; 

pine rockland, min. 20 acres; dry prairie, min. 320 acres; or any example of coastal rock 

barren, upland glade, coastal dune lake, spring-run stream or terrestrial cave. 

 

2.  Must contain at least one of the following: 

a. One or more high quality examples of FNAI state-ranked  S3 or above natural 

communities.  

 b. An outstanding example of any FNAI tracked natural community. 

 

Potential Natural Areas were assigned ranks of Priority 1 through Priority 5 based on size, 

perceived quality, and type of natural community present.  The areas included in Priority 5 are 

exceptions to the above criteria. These areas were identified through the same process of aerial 

photographic interpretation and regional workshops as the PNA 1 through 4 ranked sites, but do 

http://www.fnai.org/
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not meet the standard criteria.  These PNA 5 areas are considered lower priority for conservation 

than areas ranked PNA 1- 4, but nonetheless are believed to be ecologically viable tracts of land 

representative of Florida's natural ecosystems. 

 

Revised PNA Boundaries 

The original PNAs were digitized based on 1:100,000 scale county maps and lacked the 

geographic precision desirable for the type of geographic overlay analyses undertaken in the 

Conservation Needs Assessment.  We therefore revised the PNA boundaries by overlaying the 

original PNA polygons onto the Land Use Land Cover polygon coverage produced by the water 

management districts (WMD; see below).  The WMD land cover boundaries were found to 

conform more closely to land cover patterns than the original PNA boundaries, based on 

comparison with digital ortho quarter quad (DOQQ) aerial photography. 

 

To revise the PNA boundaries, all WMD polygons classified as ñnaturalò (see Table 1) that 

intersected the original PNAs were included in their entirety.  All WMD polygons classified as 

ñsemi-naturalò (see Table 2) that intersected PNAs were ñclippedò by the original PNA boundary 

(i.e. that portion of the original PNA was retained in the revised boundary).  All other WMD 

polygons (ñnon-naturalò) were removed from the PNA boundaries. 

 

In addition, the original PNAs did not take into consideration existing managed areas or 

Conservation and Recreation Lands (CARL) acquisition projects.  We added these by selecting 

all WMD ñnaturalò or ñsemi-naturalò polygons within managed area or CARL project 

boundaries (all of these polygons were ñclippedò by the boundaries of the managed area or 

CARL project). 

 

Advantages:  Potential Natural Areas represent a comprehensive, statewide coverage of natural 

areas.  This is also the only natural community coverage that ranks communities based on 

estimates of quality (the PNA priorities 1 through 5). 

 

Disadvantages:  As with other land cover data layers based on aerial photography, it is difficult 

to make precise community classifications based on remote sensing.  For this reason, FNAI 

scientists did not attempt to delineate individual community types within PNA boundaries.  The 

PNAs remain accurate, however, as a coverage of general areas of natural vegetation. 

 

Land Use Land Cover 

Floridaôs water management districts and Department of Environmental Protection have created 

a statewide land use/land cover GIS coverage based on the Florida Land Use Land Cover 

Classification System (FLUCCS) originally developed by the Florida Department of 

Transportation.  The latest coverage for NWFWMD, SJRWMD and SFWMD is 2004, SRWMD 

is 2006 - 2008, and for SWFWMD is 2008.  These land cover polygons were digitized and 

classified based on the aerial photography together with additional information such as soils, 

floodplain, and land parcel data. 

 

Appendix C lists all FLUCCS levels 1 through 3 classifications.  Level 4 classifications are not 

available in all districts, and were not used for the Conservation Needs Assessment.  We 

classified the FLUCCS codes into subsets of ñnaturalò and ñsemi-naturalò (with the remainder 

considered ñnon-naturalò or developed/disturbed) for several uses in the Conservation Needs 



Florida Forever Conservation Needs Assessment        Technical Report  

 8 Florida Natural Areas Inventory  

 

Assessment that are discussed in other sections of this document.  These subsets are also 

indicated in Appendix C. 

 

Advantages:  The land use land cover data represent a comprehensive, statewide, detailed 

polygon coverage based on a large number of specific land use/land cover classes encompassing 

urban, rural, and natural land classes. 

 

Disadvantages:  The main drawback of the land use land cover data as it pertains to the 

Assessment is due to the FLUCCS classification system.  While FLUCCS provides detailed 

classification of urbanized land uses, rural and natural land cover types are more generalized and 

not ecologically based.  For example, the scrub community type, one of the most distinctive and 

significant natural communities in Florida, is not identified as its own class in the FLUCCS 

system.  Instead, scrub communities are found under classes such as Unimproved Pasture, 

Rangeland, Shrub and Brushland, or Xeric Oak.  In addition, this layer is subject to the same 

disadvantage of any photo-interpreted aerial photographyðnamely human error and subjectivity 

in classification. 

 

Despite these drawbacks, we used the land use land cover as our primary land use basemap for 

many of the Florida Forever data layers.  We attempted to minimize the disadvantages by 

consulting other data, including the FNAI EOs and PNAs, the Fish and Wildlife Conservation 

Commission Landsat Vegetation Cover (Stys et al. 2003), and Archbold Biological Station scrub 

data (Fitzpatrick et al. 1994), to help define land cover for various purposes. 

 

FWC Landsat Vegetation and Land Cover  

In the early 1990s, the Florida Game and Fresh Water Fish Commission (now known as the 

Florida Fish and Wildlife Conservation Commission, or FWC) collaborated with the Florida 

Department of Transportation to develop a statewide land cover map based on satellite imagery.  

This dataset was based on Landsat Thematic Mapper data at a resolution of 30 m square pixels, 

or grid cells.  The satellite imagery was taken from 1985 to 1989.  The data were classified into 

22 land cover types, including 17 ñnaturalò classes and 4 ñdisturbedò classes.  For more 

information on the FWC satellite imagery, see Kautz et al. (1993) and Cox et al. (1994). 

 

The FWC Landsat Vegetation and Land Cover was updated in 2003 (Stys et al. 2003).  The 

current data contains 43 cover classes and is a 30m grid.   

 

Advantages:  Because the satellite imagery does not rely on human interpretation, it provides an 

objective classification that is consistent statewide.  Also, the FWC classification is more 

ecologically relevant than the FLUCCS codes.  For example, the FWC imagery includes 

categories for sandhill and scrub communities, which are not identified in the FLUCCS 

classification. 

 

Disadvantages:  Due to the limitations of satellite imagery analysis, the 43 classes of the satellite 

imagery are coarse, and not sufficient to capture the wide range of natural communities 

necessary to identify all habitat types.  The satellite imagery also does not distinguish between 

pine plantation and natural pine communities. 
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Archbold Scrub Habitat  

In 1992, the U.S. Fish and Wildlife Service contracted with Archbold Biological Station to map 

statewide habitat for the Florida scrub-jay (Fitzpatrick et al. 1994).  Throughout 1992 and 1993 

the Archbold study team surveyed known and potential scrub-jay habitat locations throughout 

central Florida.  Sites were identified based on known scrub-jay locations, soil maps, and local 

experts.  After surveying the sites, habitat polygons were drawn onto maps (usually Soil 

Conservation Service soil sheets), and digitized into GIS format.  Habitat polygon attributes 

include presence of scrub-jays, vegetative overgrowth, human disturbance, and whether the site 

was located on protected conservation lands. 

 

Because of the Florida scrub-jayôs close association with scrub habitat, this data layer serves not 

only as a distribution layer for the scrub-jay but informs the scrub community as well. 

 

Advantages:  This layer provides a coverage of both scrub-jay distribution and scrub habitat, 

with useful information regarding habitat quality. 

 

Disadvantages:  Because this layer was based on scrub-jay occurrences, it was not intended to 

provide a comprehensive coverage of all scrub habitat.  In particular, many areas of coastal 

scrub, especially in north Florida and the panhandle, are not included in this coverage.  Also, in 

some cases the polygons are coarsely delineated and include natural communities other than 

scrub. 

 

We used the Archbold scrub layer to aid in mapping habitat for several scrub species for measure 

B2, as well as the scrub community layer itself (part of measure B4).  Due to its limitations, we 

supplemented this layer with additional scrub information from FNAI element occurrences and 

the FWC Landsat land cover. 

 

FNAI Developed Lands 

In 2006, the Florida Natural Areas Inventory developed a GIS data layer of developed lands in 

Florida.  This layer was intended to be an update of developed lands as identified in WMD 

FLUCCS land cover data.  All five water management districts completed a comprehensive 

FLUCCS land cover in 1995, but only three of the five have completed updates since that time, 

and only two (St. Johns and Southwest) are as current as the 2004 aerial photography available 

for the state. 

 

The purpose of this data layer was to update the natural resource data layers that FNAI maintains 

as part of the Florida Forever Conservation Needs Assessment.  Generally speaking, lands that 

have been converted to buildings and other impermeable surfaces no longer have natural 

resource value and should no longer be acquisition priorities for the Florida Forever program. 

 

For this purpose developed lands were defined as areas developed with buildings and other 

impermeable surfaces such as parking lots and roads.  Other land uses sometimes associated with 

development, such as parks, golf courses, and agricultural lands are NOT included as developed 

lands in this data layer.  Lands classified as developed by the WMD land cover were included as 

baseline developed lands.  Lands developed since the latest WMD land cover were heads-up 

digitized from 2004 Digital Ortho Quarter Quad (DOQQ) 1-meter aerial photography at a scale 

between 1:5,000 and 1:10,000.  More detailed information on the developed lands layer is 

available on the FNAI website (www.fnai.org).
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DATA LAYER DEVELOPMENT  

 

This section is divided into 14 subsections corresponding to the Florida Forever measures 

included in the Conservation Needs Assessment. One subsection deals with two measures related 

to sustainable forestry (Measures G1 and G2).  We discuss how we interpreted each measure as 

defined by s. 259.105, F.S., how we defined each measure based on geographic data, and the 

methods we used to develop each data layer.  The following is a list of Florida Forever measures 

and their corresponding numbers from s. 259.105, F.S. (see Appendix A). 

 

Section         Measure 

 

1- Strategic Habitat Conservation Areas     B1 

 

2- FNAI Rare Species Habitat Conservation Priorities   B2 

 

3- Ecological Greenways       B3 

 

4- Under-represented Natural Communities     B4 

 

5- Landscape-sized Protection Areas      B5 

 

6- Natural Floodplain        C4 

 

7- Surface Water Protection       C5 

 

8- Fragile Coastal Resources       C7 

 

9- Functional Wetlands       C8 

 

10- Aquifer Recharge        D3 

 

11- Recreational Trails       E2 

 

12- Significant Archaeological Sites      F2 

 

13- Sustainable Forest Management      G1, G2   

 

14- Forestland to Maintain Recharge Function    G3

Section 1 

Strategic Habitat Conservation Areas 

 

Measure B1: The number of acres acquired of significant strategic habitat conservation areas. 

Source: Florida Fish and Wildlife Conservation Commission 
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Measure definition 

The Florida Fish and Wildlife Conservation Commission originally identified strategic habitat 

conservation areas (SHCA) in the Commission report, ñClosing the Gaps in Floridaôs Wildlife 

Habitat Conservation Systemò (Cox et al. 1994).  The goal of the SHCAs is to identify the 

minimum amount of land needed in Florida to ensure long-term survival of key components to 

Floridaôs biological diversity.  In 2006, the SHCAs underwent a significant revision based on a new 

suite of species, updated datasets, new datasets that did not exist when the original analysis was 

conducted, and improved analytical techniques including spatially explicit population viability 

analyses.  The SHCAs identify important remaining habitat conservation needs on private lands for 

33 terrestrial vertebrates, totaling more than 8 million acres (Endries et al. 2009). 
 

In order to help focus Florida Forever acquisition efforts, we asked Beth Stys and Mark Endries at 

FWC to prioritize the SHCAs.  We also worked with FWC to revise the SHCAs to reflect habitat 

needs within existing conservation lands.  Methods for prioritizing SHCAs and including habitat 

within conservation lands are described below.  Detailed methods for development of the SHCAs 

are documented in a report by FWC (Endries et al. 2009). 

 

Identification of SHCAs on Conservation Lands 

The SHCAs identify privately-owned areas for only those species that do not have adequate 

protection on conservation lands, thereby ignoring species whose critical habitat is protected on 

conservation lands.  Florida black bear habitat, for example, is not included as an SHCA because no 

additional private lands are needed for its long term persistence; however it could be argued that 

black bear habitat on conservation lands should be included as an SHCA because it would be 

required for the species to persist. Sixty-two wildlife species were selected for analysis. A 

population risk assessment was conducted for each of 62 focal vertebrate species although only 33 

were selected as sufficiently at risk to warrant inclusion as an SHCA.  This means that 29 species 

have sufficient protection on conservation lands such that their habitat on these lands could be 

thought of as an SHCA.  We therefore augmented the SHCAs to include potential habitat within 

conservation lands for all 62 focal species.  

 

Prioritization of SHCAs 

The approach for prioritizing SHCAs was based on global and state natural heritage ranks.  The 

SHCAs were not prioritized based on species richness.  If two or more species overlap, the area is 

classed according to the species with highest priority.  The species were grouped into six priority 

classes as shown in Table 1-1. 
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Table 1-1. Prioritization of SHCAs and of potential habitat for additional species. 
Priority 1: SHCAs and potential habitat for species with ranks of S1 and G1-G3. 

Species   
State 
Rank 

Global 
Rank 

Species with SHCA: 
   Ammodramus savannarum floridanus Florida Grasshopper Sparrow S1 G5T1 

Odocoileus virginianus clavium Florida Key Deer S1 G5T1 

Peromyscus polionotus allophrys Choctawhatchee Beach Mouse S1 G5T1 

Peromyscus polionotus peninsularis St. Andrews Beach Mouse S1 G5T1 

Peromyscus polionotus phasma Anastasia Island Beach Mouse S1 G5T1 

Puma concolor coryi Florida Panther S1 G5T1 

Sylvilagus palustris hefneri Lower Keys Marsh Rabbit S1 G5T1 

Nerodia clarkii taeniata Atlantic Salt Marsh Snake S1 G4T1 

Peromyscus polionotus niveiventris Southeastern Beach Mouse S1 G5T1 

Myotis grisescens Gray Bat S1 G3 

Oryzomys palustris pop. 2 Sanibel Island Rice Rat S1 G5T1 

Microtus pennsylvanicus dukecampbelli Florida saltmarsh vole S1 G5T1 

    Species with Potential Habitat on Conservation Lands: 
  Eumeces egregius insularis Cedar Key mole skink S1 G5T1 

Tantilla oolitica rim rock crowned snake S1 G1 

    Priority 2: SHCAs and potential habitat for species with ranks of S1, G4-G5 or S2, G2-G3. 

Species with SHCA: 
   Oryzomys palustris pop. 3 Silver Rice Rat S2 G5T2 

Crocodylus acutus American Crocodile S2 G2 

Rostrhamus sociabilis plumbeus Snail Kite S2 G4T3 

Aphelocoma coerulescens Florida Scrub Jay S2 G2 

Neoseps reynoldsi Sand Skink S2 G2 

Sciurus niger avicennia Big Cypress Fox Squirrel S2 G5T2 

Charadrius alexandrinus Cuban Snowy Plover S1 G4 

Ammodramus maritimus macgillivraii Mac Gillivray's (Smyrna) Seaside Sparrow S2 G4T2 

Notophthalmus perstriatus Striped Newt S2 G2 

Ammodramus maritimus fisheri Louisiana Seaside Sparrow S1 G4T4 

Buteo brachyurus Short-tailed Hawk S1 G4 

Ursus americanus floridanus Florida black bear S2 G5T2 

   Species with SHCAs only: 
  Desmognathus monticola Seal Salamander S1 G5  

   Species with Potential Habitat on Conservation Lands: 
  Ambystoma cingulatum flatwoods salamander S2 G2 

Eumeces egregius egregius Florida keys mole skink S2 G5T2 

Grus canadensis pratensis Florida sandhill crane S2 G5T2 

Kinosternon baurii pop 1 keys mud turtle S2 G5T2 

Picoides borealis red-cockaded woodpecker S2 G3 

Rana okaloosae Florida bog frog S2 G2 

    

    Priority 3: SHCAs for species with ranks of S2, G4-G5 or S3, G3. 

Species with SHCA: 
   Patagioenas leucocephala White-crowned Pigeon S3 G3 

Ammodramus maritimus peninsulae Scott's Seaside Sparrow S3 G4T3 

Athene cunicularia floridana Burrowing Owl S3 G4T3 

Podomys floridanus Florida Mouse S3 G3 

Elanoides forficatus forficatus American swallow tailed kite S2 G5 

   Species with Potential Habitat on Conservation Lands: 
  Caracara cheriway crested caracara S2 G5 
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Gopherus polyphemus gopher tortoise S3 G3 

Myotis austroriparius southeastern bat S3 G3 

n/a wading birds S2 G4 

Sciurus niger shermani Sherman's fox squirrel S3 G5T3 

Seiurus motacilla Louisiana waterthrush S2 G5 

    Priority 4: SHCAs for species with ranks of S3 and G4.  

Species with SHCA: 
   Hyla andersonii Pine Barrens Tree Frog S3 G4 

Nerodia clarkii clarkii Gulf Salt Marsh Snake S3 G4T4 

    Species with Potential Habitat on Conservation Lands: 
  Anas fulvigula fulvigula mottled duck S3 G4 

Falco sparverius paulus southeastern American kestrel S3 G5T4 

    Priority 5: SHCAs for species with ranks of S3, G5 or S4,G4.  

Species with SHCA: 
   Accipiter cooperii Cooper's Hawk S3 G5 

Coccyzus minor mangrove cuckoo S3 G5 

   Species with Potential Habitat on Conservation Lands: 
  Rynchops niger black skimmer S3 G5 

Vireo altiloquus black whiskered vireo S3 G5 

Aramus guarauna limpkin S3 G5 

Passerina ciris painted bunting S3 G5 

Haliaeetus leucocephalus bald eagle S3 G5 

    Priority 6: SHCAs for species with ranks of S4-S5 and G5. 

None of the species analyzed for the SHCAs analysis fit these criteria. 
   

The number of acres in each priority class is given in Table 1-2.  A map of this data layer is 

provided in Appendix H. 

 

 

Table 1-2.  Total acres and baseline acres protected in July 2001 at the onset of the Florida Forever 

program for SHCAs as modified for conservation lands. 
B1: Strategic Habitat Conservation Areas Total Acres Baseline Acres Protected July 2001 

Priority 1 1,455,780 832,100 

Priority 2 11,617,870 6,945,190 

Priority 3 4,191,230 776,240 

Priority 4 81,630 20,040 

Priority 5 1,138,910 80,620 

Total of Prioritized SHCAs 18,485,420 8,654,190 
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FNAI Rare Species Habitat Conservation Priorities 

 

Measure B2: The number of acres acquired of highest priority conservation areas for Floridaôs 

rarest species. 

Source: Florida Natural Areas Inventory 

 

Measure definition 

The FNAI Habitat Conservation Priorities data layer prioritizes places on the landscape that would 

protect both the greatest number of rare species and those species with the greatest conservation 

need.  We developed the data layer by first selecting species with the greatest conservation need in 

Florida and developing habitat maps around known occurrences of those species.  The Inventory 

currently has more than 23,000 occurrence records for Floridaôs rare and endangered species in the 

form of point locations.  For this data layer we wanted to identify habitat areas, based on these point 

locations that represent the geographic extent of the species occurrence on the landscape.  We 

created habitat polygons only around known occurrences, rather than creating polygons of potential 

habitat where no occurrence records exist.  In using this method, we are able to definitively say that 

acquisition of a habitat area serves to protect a particular species because we have documentation of 

the species at that site.  The habitats were then ranked based on quality/suitability for the species 

and the species were weighted based on conservation need.  The weighted habitat maps for 247 

species were then overlaid to determine overall conservation priorities for Floridaôs rarest species.  

The process of selecting species, creating habitat maps, weighting species by conservation need, 

and building the overlay model is discussed below. 

 

Selection of Species 

The Inventory tracks approximately 1,100 rare species in Florida.  In order to determine which 

species to include in this analysis, we considered each speciesô Global Rank, and the percentage of 

each speciesô element occurrences that are protected on conservation lands.  

 

Global Rank 

NatureServe and the Natural Heritage Program Network, of which FNAI is a part, assign a Global 

Rank (GRANK) to each species.  This rank reflects the worldwide status of a species, from 

critically imperiled globally (rank = G1) to demonstrably secure globally (rank = G5).  This rank is 

determined by many factors, including the estimated number of element occurrences, abundance, 

range, number of adequately protected element occurrences, relative threat of destruction, and 

ecological fragility.  We initially included all species ranked G1 through G3 and all federally listed 

species regardless of GRANK as potential candidates for habitat modeling. 

 

Percentage of protected element occurrences 

The percentage of protected element occurrence records indicates how well a species is represented 

on conservation lands relative to other species.  For example, if species A has only 10% of its 

occurrences protected vs. 50% for species B, then species A is considered to have greater 

conservation need.  If 100% of the known occurrences are protected on conservation lands, the 

species was not included on the target list.   

 

Based on these two factors, the following rules were applied to determine the final list of species to 

be included in the analysis: 
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FNAI scientists reviewed the entire target list and recommended deletions if habitat acquisition in 

Florida was not a conservation need for the species. Several species were removed from the target 

list based on this review.  Species for which all known occurrences are found on conservation lands 

also were excluded from the analysis. Federally listed species were automatically included on the 

target list unless all occurrences are on conservation lands.   

 

Updates to Selected Species 

The FNAI Habitat Conservation Priorities are updated every 1 to 2 years based on the most recent 

element occurrence information.  Species may be added or removed from the previous version 

based on whether they currently meet the selection criteria.  Database changes that can influence 

selection criteria are: 1) GRANK changes- scientists may change the global rank of a species based 

on new status information; 2) tracking changes- based on new information, FNAI scientists may 

determine that species not previously tracked should be tracked or vice versa; 3) additional 

documented occurrences on private lands that may result in species having a greater conservation 

need; 4) additional documented occurrences on conservation lands that were in existence in October 

2001, resulting in a decreased conservation need at baseline. 

 

The current target list contains 247 species, comprised of 142 plants, 64 vertebrates, and 41 

invertebrates.  All target species included in the analysis are listed in Appendix D. 

 

Creation of Habitat Maps 

Each element occurrence record is a point on the landscape that represents a known location of a 

particular species.  In order to delineate the actual habitat area that an element occurrence 

represents, it is necessary to combine point information with information about the natural 

communities or landcover type in the vicinity of the occurrence. The most detailed and current 

landcover information available is the 1995 - 2004 WMD landcover data.  For our standard 

mapping method, we chose to use this data for the basic habitat polygons and cross-check it with 

other landcover information such as the FWC satellite imagery.  We estimated the extent of habitat 

likely to be occupied based on the biology the species.  For some species, including aquatic species, 

Table 2-1.  Criteria for Selecting Target Species

G1 species 

Included ALL

Excluded IF 100% protected at baseline (Oct 2001) AND 100% protected in Apr 2005

G2 species

Included IF less than 10 EOs are protected on managed areas at baseline or in Apr 2005

OR less than 67% of EOs are protected on managed areas at baseline or in Apr 2005

Excluded IF >20 populations* are protected on managed areas at baseline

G3 species

Included IF less than 33% EOs are protected on managed areas at baseline or in Apr 2005

Excluded IF >20 populations* are protected on managed areas at baseline

Federally Listed

Included ALL

Excluded IF 100% protected at baseline (Oct 2001) AND 100% protected in Apr 2005

OR excluded as recommended by scientists on case by case basis

* populations defined by overlapping buffers.
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wide-ranging species, and well-studied species for which information outside our point occurrences 

is more useful, modifications or alternatives to our standard mapping method were used.  The 

standard mapping method and alternative methods are described in more detail below.   

 

Standard method 

In the standard method for developing habitat maps we used GIS to select suitable landcover 

polygons within an appropriate distance of a known element occurrence.  Buffers to element 

occurrence points were created based on the biology of each species.  For example, Shermanôs fox 

squirrel requires large tracts of land and areas of at least 25,000 km
2
 ha are recommended for 

habitat protection (Kantola 1992).  No such information existed for mangrove fox squirrel but we 

assumed that the two subspecies have similar habitat requirements and thus used a 5000 m radius 

buffer around occurrence points for mangrove fox squirrel.  We relied on published information as 

well as the scientific expertise of FNAI staff to determine appropriate buffers.  These biological 

buffers were designed for seconds precision occurrence records (for explanation of precision see 

FNAI Element Occurrences under Basemap Data Layers section); for minutes precision records, for 

which there is greater locational uncertainty, the original buffer was expanded by one mile.  General 

precision records were not included in the analysis.  The seconds precision buffers are listed in 

Appendix E.   

 

For some species, the known extent of the population, rather than a distance radius, was used to 

delineate habitat.  For example, for most island or keys species all appropriate habitat on the island 

where the species occurs was selected.  FNAI has also mapped boundaries in addition to points for 

some occurrences.  Where these boundaries existed, we used them as the habitat extent.  These 

variations are noted in Appendix E in the radius descriptions.   

 

WMD landcover polygons were intersected with the buffers for each species so that all landcover 

polygons within the buffer, or any contiguous polygons intersecting the buffer were selected.  The 

selected landcover polygons became the draft habitat map for each species.  An example of the 

standard mapping method is shown in Fig. 2-1.  FNAI scientists reviewed these draft habitat maps 

and identified the appropriate landcover types and habitat extent for each species.  The habitat 

associated with each occurrence was ranked as high, medium, or low based on quality/suitability for 

the species.  For example, a large intact block of ñlongleaf-xeric oakò might receive a high rank for 

a sandhill species, whereas a pine plantation or sandhill highly fragmented by agriculture might 

receive a medium or low rank.  These ranks were given numeric scores in the overlay process.  

Examples of the final habitat map for Silene polypetala showing the habitat categories selected and 

the habitat rankings are shown in Figs. 2-2 and 2-3. 

 

 

 

 

 

 

 

 

 

 

Figure 2-1. Example of the standard mapping method applied to a species that is restricted to 

flatwoods habitat. 
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Figure 2-2. Final habitat map using standard mapping method for Silene polypetala showing 

habitat categories selected from WMD landcover.
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Figure 2-3. Final habitat map using standard mapping method for Silene polypetala showing 

habitat ranked according to quality/suitability for the species. 
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Alternative Methods 

An alternative to the standard mapping method was used for aquatic species, wide-ranging species 

for which we identified a prioritized subset of the total habitat, and well-studied species (e.g. scrub 

jay, sea turtles, etc.) for which much information on habitat distribution exists outside the FNAI 

occurrence data. The following section describes these exceptions to the standard mapping method. 

 

Aquatic, spring, and cave species 

Most of Floridaôs water bodies are state-owned sovereign lands and thus not candidates for a land 

acquisition program. Conservation needs for many aquatic species, however, extend to the 

terrestrial habitats buffering these waters; therefore, for fish, freshwater mussels, and other aquatic 

invertebrates, we identified upland areas that, if acquired, would serve to protect the aquatic habitats 

in which these species occur.  For stream-dwelling species, the linear extent of the stream or river in 

which each species occurs was delineated.  If the extent was unknown, we cut off the extent 1 mile 

downstream of the most downstream occurrence.  The same method applied to upstream 

occurrences when the upstream extent was unknown.  For species inhabiting lakes or ponds the 

habitat extent included the entire water body.  The aquatic habitat was then buffered by 100 m.  

This buffer was chosen based on research, which determined that a buffer up to 92 m is necessary 

on either side of a stream to provide required wildlife habitat elements (Leedy et al. 1978).  All 

ñnaturalò uplands (see Appendix C) within 100 m were selected as areas necessary for habitat 

protection and included as habitat in the model.  All wetlands within or contiguous to the 100 m 

buffer were also selected because of the important role of wetlands in improving or maintaining 

water quality in adjacent natural waterways (Department of Environmental Protection 1997). 

 

For aquatic cave species, all habitat within 250 m of the element occurrence, excluding water bodies 

and intensive urban land use (FLUCCS categories not categorized as ñnaturalò or ñsemi-naturalò; 

see Appendix C), was included in the model.  A buffer of 250 m was deemed a reasonable 

protection zone for aquatic caves and springs.  For spring-dwelling species, the spring, or spring run 

was buffered by 250 m.  For gray bat, Myotis grisescens, the only terrestrial cave species on the 

target list, natural landcover within 400 m of known maternity caves was included as habitat in the 

model because this buffer helps ensure a forested corridor to the water bodies over which these bats 

forage. 

 

Grasshopper sparrow 

We did not use the standard mapping method for grasshopper sparrow habitat because ongoing 

survey work provided more up-to-date information on the status of the birds and their habitat than 

that currently in the FNAI database.  In order to delineate habitat for grasshopper sparrow we first 

identified large polygons (i.e., managed areas boundaries, potential natural areas, or hand-digitized 

polygons based on the known or estimated extent of sparrow populations) that contained dry prairie 

habitat.  These polygons correspond in large part to the polygons of remaining grasshopper sparrow 

habitat surveyed by Shriver and Vickery (1999), although we included 3 additional areas of known 

habitat.  Within these polygons we captured dry prairie as mapped for the under-represented natural 

community layer.  Although Shriver and Vickery (1999) recommend that acquisition of all 

remaining dry prairie habitat should be a conservation priority for grasshopper sparrow, we did not 

include unoccupied patches in order to ensure consistency with our occurrence-based mapping 

method.   
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Florida scrub-jay 

The scrub-jay habitat is based on polygons from the 1992-93 Statewide Mapping Project (SMP) 

delineating scrub patches and occupied scrub-jay territories (Fitzpatrick et. al. 1994).  We used only 

those patches that were occupied according to the SMP and subsequent update by Mr. Bill Pranty* 

of Archbold Biological Station (*currently with Audubon of Florida).  For territories that existed 

outside scrub patches (ñsuburban jaysò as defined by Stith 1999) we used territory polygons 

delineated by Stith (1999) in his acquisition map models.  The habitat patches were ranked by 

considering the disturbance classification of each patch as determined by the 1992- 93 SMP, the 

number of scrub-jay territories present, and the metapopulation vulnerability rankings and 

acquisition target recommendations of Stith (1999).   

 

Sea turtles and plovers 

The five sea turtles known from Florida are loggerhead, green turtle, leatherback, hawksbill, and 

Kempôs ridley.  We included the beach polygons from WMD landcover data that corresponded to 

the extent of nesting beaches for each species as delineated by Florida Fish and Wildlife 

Conservation Commission, Florida Marine Research Institute (2000).  The habitat was ranked based 

on relative density of nests (Florida Fish and Wildlife Conservation Commission, 2000), hence 

suitability/importance, for each species. 

 

Two plovers are included in this analysis: snowy plover, which nests on the Gulf coast of Florida; 

and piping plover, which winters along the Atlantic and Gulf coasts.  We included the beach 

polygons from WMD landcover data that corresponded to the extent of nesting (for snowy plover) 

or wintering (for piping plover) beaches as determined by FNAI element occurrence records. 

 

Red-cockaded woodpecker 

We delineated habitat for red-cockaded woodpeckers (RCW) by first identifying large polygons 

(i.e., managed areas boundary or hand-digitized polygons based on known or estimated extent of 

population) around RCW colonies.  The colonies were represented by FNAI element occurrence 

data and data provided by Jim Cox et. al. (1995).  The polygons around colony sites represented 

areas needed to protect cavity trees, not necessarily foraging areas.  We then selected pine landcover 

types, using a combination of FWC satellite imagery and WMD landcover data, that were within or 

contiguous to the larger polygon boundaries.   

 

Black Creek crayfish 

Black Creek crayfish are known from the North and South Forks of Black Creek and their 

tributaries (Franz and Franz 1979).  As habitat, we used the ñwetland forested mixedò WMD 

landcover polygons, which followed the Black Creek drainage very closely.  

 

Snail kite 

We used our standard habitat mapping method in combination with areas designated as critical 

habitat for snail kite (USFWS, 1981).  With the standard method we captured freshwater marshes 

and the shallow vegetated edges of lakes using WMD landcover with a 10 km radius of the element 

occurrence.  We also captured the same habitat types within the ñcritical habitatò boundaries. 
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Wood stork 

For wood storks we applied the standard habitat mapping method, capturing all wetlands within a 

30 km radius of rookery sites.  This differs from most other habitat maps in two respects: (1) the 

large size of the buffer, and (2) the broad criteria for selecting appropriate habitat polygons.  The 

large buffer was chosen because wood storks feed far from the nesting colony (mostly between 5 

and 40 miles) and feeding habitat is the primary limiting factor (Ogden 1990).  Wood stork decline 

is attributed to loss and degradation of feeding habitat.  The 30 km buffer was used to capture core 

foraging areas based on Cox et al. (1994).  Habitat was then ranked based on proximity to the 

nesting colony.  Wetlands within 15 km of a rookery were ranked as high and those at a distance of 

15ï30 km were ranked as medium.  All wetland habitat polygons within these buffers were 

selected.  Wood storks will feed in almost any shallow wetland depression where fish tend to be 

concentrated (Ogden 1990).  Ogden (1990) also emphasizes the importance of protecting many 

different wetlands, with both long and short annual hydroperiods, in order to maintain the wide 

range of feeding site options required by wood storks. 

 

Sandhill crane 

We used multiple sources of information to map sandhill crane habitat.  First, we buffered FNAI 

element occurrences by 1,200 meters (2,800 meters for minute precision; general precision were 

excluded).  This buffer distance was based on the published homerange size of 447 hectares for 

sandhill cranes (Rodgers et al. 1996).  For a starting basemap, we used all WMD landcover natural 

and semi-natural polygons.  In this case we also included FLUCCS type 2150, Field Crops, as 

cranes are known to forage in these areas.  The above WMD polygons were selected if they 

intersected a) EO buffers; b) EO boundary polygons; or C) FWC breeding bird atlas blocks (Kale et. 

al 1992) with probable or confirmed sandhill cranes.  From this selection, the following landcover 

types were removed: low density residential (FLUCCS 1000 ï 1200), forested uplands and wetlands 

(4000 ï 4999; 6100 ï 6399), and spoil, borrow, and fill areas (7420 ï 7440).  Finally, scrub was 

removed using the scrub community data layer developed by FNAI for this assessment (see Under-

represented Natural Communities section in this report). 

 

Further review of sandhill crane habitat in the Everglades and Loxahatchee National Wildlife 

Refuge areas led to further refinements.  In this region, several WMD landcover wetlands polygons 

were initially included because they intersected FWC breeding bird atlas blocks.  However, these 

polygons are quite extensive, and continue into areas where sandhill cranes were not reported in the 

breeding bird atlas project.  We therefore included only portions of those polygons within the actual 

breeding bird atlas blocks where cranes are probable or confirmed. 

 

Eastern indigo snake 

Moler (1992) reported homeranges of 215 ï 250 acres for eastern indigo snakes.  Assuming a 

population of 50 snakes at 250 acres, an area of 12,500 acres would be needed to sustain the 

population.  We buffered FNAI element occurrences of indigo snake by 4.4 km to achieve an area 

of 15,000 acres, knowing that not all of the acreage would be suitable habitat.  Within the buffers, 

we selected all ñnaturalò and ñsemi-naturalò landcover types, except the following:  saltmarsh 

(6420), aquatic vegetation (6440-6450), non-vegetated wetlands (6500-6890), beaches (7100), and 

spoil (7430 ï 7440).  We did not include isolated populations if the amount of available habitat 

selected by the buffer was less than 10,000 acres for inland populations, or less than 1,000 acres for 

coastal populations. 
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Many landcover polygons selected by the buffers were exceedingly large and stretched for a large 

area beyond the buffer.  We therefore selected all polygons where less than 20% of the polygon area 

was within the buffer.  These polygons were clipped by the buffer so that they did not extend 

beyond it. 

 

Species experts 

For species that receive much conservation attention and for which better information than FNAI 

occurrence data may exist, we consulted with species experts.  We conducted workshops for Florida 

black bear and manatee, in which experts identified lands that should be acquisition priorities.  A 

similar process was used to identify priority habitat for Florida panther.  Randy Kautz, FWC, 

coordinated with experts familiar with panther habitat in southwest Florida to create this habitat 

data layer and provide it for use in the model.  For these wide-ranging species, we included this 

prioritized subset of lands in the model, rather than all habitat used by these species.  The 

workshops are described in more detail below.  We also consulted experts on habitat priorities for 

fish, freshwater mussels, scrub-jay, sea turtles, and red-cockaded woodpeckers.  In addition, we 

used information from published sources.  All sources are identified in Appendix E. 

 

Wide-ranging species 

Identification of land acquisition priorities for wide-ranging species such as Florida black bear, 

Florida panther, and manatee is problematic because of the large areas needed and the limited 

amount of land acquisition funding.  Cox et al. (1994) identified 1.04 and 1.65 million acres of 

SHCAs as being necessary to support viable populations of panther and black bear, respectively.  

Given that it is unlikely that Florida Forever can purchase all the land needed for even one of these 

wide-ranging species and also meet other biodiversity conservation needs, it was necessary to 

identify and rank those lands most important to conserve these species. 

 

Florida black bear workshop 

The Florida black bear workshop was held on May 11, 2000 at Florida Natural Areas Inventory.  

The workshop was attended by the following:  John Kasbohm (U.S. Fish and Wildlife Service 

[USFWS]), Harold Morrow (USFWS), Tom Hoctor (University of Florida), Dale Jackson (FNAI), 

Amy Knight (FNAI), Jon Oetting (FNAI), Christine Small (Defenders of Wildlife), Thomas Eason 

(FWC), Terry Gilbert (FWC), Walter McCown (FWC), Jayde Roof (FWC), Robert Kawula (FWC), 

Dan Sullivan (FWC), Cory Morea (FWC), and Randy Kautz (FWC).  In addition, written input was 

received from David Maehr (University of Kentucky) and John Wooding (private consultant). The 

meeting was in part facilitated by Randy Kautz, FWC, who provided base maps and agreed to 

compile the results of the workshop.  He also summarized the workshop results in an informal 

report (Kautz, 2000).  That report, as excerpted here, will serve as official documentation for the 

workshop. 

 

From Kautz (2000): 

 

Workshop attendees agreed to use the black bear potential habitats and SHCAs mapped by 

Cox et al. (1994) as the basis for ranking.  The attendees reached consensus that the 

population of black bears on and around the Ocala National Forest (NF) is the population in 

greatest jeopardy of loss of habitat to development and, therefore, is highest priority for 
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protection.  The attendees also acknowledged that the Apalachicola NF population of black 

bears is expanding to the east, and that habitat in the vicinity of the Aucilla River (Jefferson 

County) and south through the Big Bend region is important to this expanding population.  

Over the long-term, protection of habitats in the Big Bend region has the potential to provide 

a landscape linkage to the small and isolated Chassahowitzka population in Citrus and 

Hernando counties.  General consensus was reached on the following points:  (1) the black 

bear population centered around Eglin Air Force Base (AFB) appears to be small, but 

development pressure in this area is not too great at the present time; (2) although protection 

of the landscape connection between Osceola NF and Okefenokee Swamp National Wildlife 

Refuge (NWR) is important, habitats in this area are under less development pressure than 

other areas; and (3) black bear habitat in the vicinity of Big Cypress National Preserve (NP) 

is under intensive development pressure, but these habitats would be conserved by land 

acquisition efforts aimed at the endangered Florida panther.  Finally, workshop attendees 

reached consensus that black bear habitat in Glades County and a landscape linkage between 

Ocala and Osceola national forests are important but lower priority habitat conservation 

needs. 

 

After reviewing a map of black bear SHCAs and discussing black bear habitat conservation 

needs, workshop attendees reached consensus on the following priorities (Figure 1), ranked 

and scored in order:  (1) the black bear SHCA south of Ocala NF in the Wekiva River area; 

(2) the black bear SHCA south and east of Ocala NF in southern Flagler and northern 

Volusia counties; (3) the black bear SHCA in the vicinity of the Aucilla River; (4) the black 

bear SHCA northeast, north, and northwest of Ocala NF, and black bear potential habitat 

between US 98 and the coast through the Big Bend region; (5) the black bear SHCA north of 

Big Cypress NP; (6) the black bear SHCAs around Eglin AFB, Apalachicola NF, and 

Osceola NF; and (10) black bear potential habitat in Glades County, and potential habitat 

forming a landscape linkage between Ocala and Osceola national forests.  Note that 

workshop attendees purposely did not assign ranks of 7-9 to any areas of potential black 

bear habitat, choosing instead to assign a ranking of 10 to both the Glades County potential 

habitat and the landscape linkage between Ocala and Osceola national forests.  These latter 

areas were deemed important habitats for black bear conservation, but the ranking of 10 was 

intended to indicate that they are of lower priority.  In addition, workshop attendees 

indicated that those areas of potential black bear habitat in Taylor, Dixie, Levy, and Citrus 

counties between US 98 and the coast would be ideal candidates for conservation easements 

designed to maintain the existing land use (i.e., pine plantations). 

 

Florida panther 

The habitat model for Florida panther is based on the Landscape Conservation Strategy for 

Florida Panther in South Florida (Florida Panther Subteam of the Multi-speices/Ecosystem 

Recovery Implementation Team for South Florida, 2002) and includes a primary zone, 

secondary zone, and dispersal zone.  The habitat zones were prioritized based on the 

recommendations of this report:  Primary zone is Priority 1; dispersal zone is Priority 2; 

secondary zone is Priority 3.  In order to be consistent with the occurrence-based habitat 

modeling approach for used for other species, we further modified the habitat model so that land 

use polygons not considered natural or semi-natural (such as citrus grove) that did not intersect 

any panther radio-tracking points (or element occurrences) were removed.  
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Manatee workshop 

The manatee workshop was held on May 12, 2000 at the Alachua County Public Library in 

Gainesville, Florida.  The workshop was attended by the following:  Bob Bonde (U.S. Geological 

Survey, Caribbean Science Center [USGS]), Lynn Lefebvre (USGS), Jim Reid (USGS), Cam Shaw 

(U.S. Fish and Wildlife Service [USFWS]), Jim Valade (USFWS), Kent Smith (FWC), Leslie Ward 

(Florida Marine Research Institute [FMRI]), Tom Pitchford (FMRI), and Amy Knight (FNAI).  The 

participants represented expertise from around the state. 

 

The manatee group proposed that there be three categories of protection for manatees: 1) 

watersheds; 2) recharge areas for springs; and 3) buffers to important surface waters.  The members 

conceded, however, that full watershed protection for manatees was outside the scope of a ten-year 

land acquisition program.  The group, therefore, focused on important manatee sites that are 

currently unprotected.   

 

The group first identified waterways and springs that are important habitat for manatees.  Members 

of the group nominated sites and categorized them as sites where it is important to establish upland 

buffers, or to protect recharge, or both.  Forty-two ñbufferò sites and 7 ñrechargeò sites were 

identified.  The group then prioritized the sites into six groups based on relative importance to 

manatees and potential threats. 

 

In order to map recharge areas, FNAI agreed to consult with groundwater experts to obtain paper or 

digital maps of recharge areas critical to the seven spring systems identified by the group.  

Subsequent discussions with experts from the water management districts, U. S. Geological Survey, 

and Department of Environmental Protection, including members of the Springs Task Force, 

revealed that this information was not readily available.  Although some recharge information for 

some springs does exist, it is not consistent statewide.  In addition, some of the recharge areas that 

have been mapped are large and do not fit the goal of habitat mapping that we were trying to 

achieve with this process.  Several weeks after the workshop we informed the participants of these 

difficulties and reached consensus among the members that we would only map the buffers for 

these waters. 

 

At the workshop the group agreed that the buffer should capture floodplain wetlands and at least 

1000 feet of uplands around the water body.  The rationale for the 1000ô buffer was a Pollutant 

Loading Assessment of Sarasota Bay that reports that a 900-foot setback from surface waters for 

septic systems would protect the Bay from additional nutrient loading (Sarasota Bay National 

Estuary Program, 1992). This was the buffer used in the Version 1.1 of the Conservation Needs 

Assessment.  This mapping method, however, is not consistent the method we used for other 

aquatic species.  In order to make the manatee habitat more consistent with that mapped for other 

rare aquatic species we we used 1995 Water Management District Land Cover data to identify 

natural uplands within 100m of target water bodies.  We then selected wetlands using the WMD 

land cover that were within and/or contiguous with the 100m buffer.  Because in some cases a 

single wetland polygon could cover many thousands of acres, we only included wetlands that were 

within 300m of the water body.  We also removed ñnon-naturalò landcover polygons (Appendix C) 

from the final habitat.  The 49 final prioritized sites are listed in Table 2-2.  
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Table 2-2. Manatee habitat areas identified and prioritized for acquisition by manatee workshop 

participants. 

Site Name Priority Site Name Priority 

Blue Spring 1 Little Manatee River 3 

Caloosahatchee River 1 Loxahatchee River 3 

Chassahowitzka Complex 1 Rookery Bay 3 

Crystal River/Kings Bay 1 St. Lucie River 3 

Estero Bay 1 Terra Ceia 3 

Homosassa Springs 1 Tiger Island to Amelia River 3 

Matlacha Pass 1 Lower Suwannee River 3 

St. Johns River 1 Nassau River 4 

Turtle Bay/Bull Bay 1 St. Mary's River 4 

Warm Mineral Springs 1 Weekiwachee 4 

Merritt Island, esp. west side 1 Biscayne Bay 5 

Jupiter Sound 2 Eau Gallie Creek 5 

Lake Worth 2 Spring Creek 5 

Little River & Southeast Canals 2 Spruce Creek 5 

Manatee River 2 Turkey Creek 5 

Myakka River 2 Turnbull Bay 5 

Peace River 2 Wakulla/St. Marks 5 

Sarasota Bay to Lemon Bay 2 Anclote River 6 

Sebastian Creek 2 Apalachicola River 6 

St. Lucie Inlet to N. Jensen Beach 2 Pithlachascotee 6 

Tomoka River 2 Steinhatchee River 6 

Tomoka to Merritt Island 2 Sulphur Spring 6 

Vero to Ft. Pierce Inlet 2 Wacasassa River 6 

Alafia River 3 Withlacoochee River 6 

East side of Old Tampa Bay 3   

 

Habitat Overlay Process 

The goal of the overlay process is to prioritize places on the landscape that would protect both the 

greatest number of rare species and those species with the greatest conservation need.  In order to 

achieve this, habitat for each species was weighted based on the speciesô conservation need.  The 

conservation needs weight and overlay methods are described below. 

 

Conservation Needs Ranking  

Prior to weighting habitat, the 248 species were assigned a conservation needs ranking based on 

rarity and current protection status on public lands.  This method differs from the original scoring 

method for selecting target species in that we were able to use the habitat acreages, which are more 

informative than point occurrences, and we did not consider the federal listing status in ranking 

species according to conservation need. The ranking method considered a speciesô GRANK, acres 

of total habitat, and percentage of habitat on conservation lands.  The points assigned for each of 

these criteria are shown Table 2-3.  The conservation needs rank was calculated by summing the 

points for each criteria. 
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Table 2-3.  Criteria and points used to score species by conservation need. 
GRANK   

G1 10 

G2 8 

G3 6 

G4-G5 3 

Percent protected  

0-10% 10 

11-25% 8 

26-40% 6 

41-60% 4 

61-90% 2 

>90% 0 

Total habitat acres  

0-100 10 

100-1,000 9 

1,000-10,000 8 

10,000-100,000 7 

100,000-1,000,000 6 

>1,000,000 5 

 

In order to ensure that the special status of true G1 species (not sub-species with G1 rank) was 

reflected in the conservation needs ranking, an additional point was given to those species.  Another 

adjustment was made to the scoring for species with large area requirements.  Because the point 

system assigns diminishing points as total habitat acres increase, it is biased against those species 

that require large areas for survival.  Therefore, those species received an additional 3 points.  

Species that received additional points for having the large-area requirements are so noted in 

Appendix D. 

 

The species were then grouped into 5 groups, A through E, based on their conservation needs 

ranking.  Species in group A represented those species with the highest conservation need, primarily 

G1 species whose habitat is currently unprotected.  Species in Group B are primarily G1 and G2 

species with some degree of habitat protection (generally <30%).  Species in Group C are a mix of 

G1 ï G3 species with a moderate degree of habitat protection (generally 30 ï 60%).  Species in 

Group D are a mix of G1- G3 species whose habitat is >50% protected.  Species in Group E are 

primarily G2 and G3 species whose habitat is fairly well protected (generally >65%).  All scores 

and final conservation needs groups are given in Appendix D. 

 

Weighting of Habitat 

The habitat for all species within a group received the same weight factor in the overlay process.  

The weight factor was assigned on a scale of 1 ï 10 with Group A species receiving a weight of 10.  

We determined the weight factors by considering the conservation need of species in each group 

relative to those in the other groups.  For example, we decided that the protection need for species 

in group A (weight = 10) was more than twice that of species in group C (weight = 4).  Thus, a 

patch of habitat that supports a single species in Group A would still rank higher than a patch that 

supports two overlapping species in Group C. Weight factors for all groups are shown in Table 2-4.   
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Table 2-4.  Weight factors for species grouped according to conservation need. 
Group Ranking Points Weight factor 

A 27 - 30  10 

B 24 - 26    7 

C 21 - 23    4 

D 18 - 20   2 

E 0 - 17   1 

 

Habitat quality/suitability score 

As discussed in the map creation section, all habitat polygons associated with a specific occurrence 

were assigned a quality/suitability rank of high, medium, or low.  These ranks were translated into 

numeric scores of 10, 6, and 3, respectively. 

 

Overlay method  

The habitat maps for each species were originally created as individual ArcView shapefiles.  In 

order to do the mathematical overlay, these data first had to be converted to grid files.  This 

conversion resulted in 248 separate grid files, one for each species, with a cell size of 30 m
2
.  Each 

cell retained a value of 10, 6, or 3 based on its habitat quality/suitability score. 

 

The habitat grids within each conservation need category were added and the resulting grid was 

multiplied by the conservation need weight factor for that category.  The resulting 5 weighted grids 

were then added together.  This resulted in a habitat model with cell values ranging from 2 to 534.  

The model values were then grouped into 6 priority classes.  The Priority 1 class captures all of the 

highest ranked habitat for the species with the greatest conservation need (group A); priority 2 class 

captures the entire highest ranked habitat for group B species; priority 3 captures the highest ranked 

habitat for group C species; priority 4 captures the highest ranked habitat for group D species; 

priority 5 captures the highest ranked habitat for group E species; priority 6 includes all remaining 

habitat.  The value range and acres for each class are given in Table 2-5.  A map of this data layer is 

shown Appendix H. 

 

 

 

Table 2-5.  Acres and value range for 30 m grid cells within each priority class of the FNAI Rare 

Species Habitat Conservation Priorities. 
B2: FNAI Habitat Conservation Priorities Value Range Total Acres Baseline Acres Protected July 2001 

Priority 1 100 - 534 430,820 159,840 

Priority 2 70 - 99 876,640 448,760 

Priority 3 40 ï 69 4,638,090 2,083,030 

Priority 4 20 - 39 4,841,460 1,957,700 

Priority 5 10 - 19 4,500,730 1,702,570 

Priority 6 2 - 9 1,654,830 408,900 

TOTAL   16,942,570 6,760,800 
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Significant Landscapes, Linkages and Conservation Corridors 

 

Measure B3: The number of acres acquired of significant landscapes, landscape linkages, and 

conservation corridors, giving priority to completing linkages.   

Source: University of Florida and Department of Environmental Protection/Office of Greenways 

and Trails. 

 

Measure definition 

The Ecological Greenways Network of the Statewide Greenways System Planning Project is a 

statewide system of landscape hubs, linkages, and conservation corridors that was developed by the 

University of Florida using a GIS decision support model.  The Ecological Greenways Network 

delineation process combined a systematic landscape analysis of ecological significance and the 

identification of critical landscape linkages in a way that can be replicated, enhanced with new data, 

and applied at different scales.  The Ecological Network connects and integrates existing 

conservation areas with unprotected areas of high ecological significance.  Such an integrated 

conservation land network will protect important ecological functions, community and landscape 

juxtapositions, and the need for biotic movement more thoroughly than the present collection of 

isolated conservation areas.  The highest priority landscape linkages within Ecological Greenways 

Network are critical for conserving viable populations of our flagship species such as the Florida 

black bear and Florida panther that require large connected areas to support viable populations.  

These and other high priority ecological greenways also represent the best opportunities to maintain 

large, connected landscapes that will best conserve biological diversity over the long term and 

maintain essential ecological processes and services including water quality and quantity protection, 

protection from storms, clean air, nature recreation, etc. 

 

Methods 

The process was collaborative and overseen by three separate state-appointed greenways councils.  

During the development of the model, technical input was obtained from the Florida Greenways 

Commission, Florida Greenways Coordinating Council, state, regional, and federal agencies, 

scientists, university personnel, conservation groups, planners and the general public in over 20 

sessions.  When the modeling was completed, the results were thoroughly reviewed in public 

meetings statewide as part of the development of the Greenways Implementation Plan completed in 

1999.  The data used to develop the model are listed in Table 3-1.  A detailed description of the 

model is in the Final Report of the Statewide Greenways System Planning Project (Carr et al. 1999; 

Hoctor et al. 2000; http://www.geoplan.ufl.edu). 

 

Table 3-1.  Criteria for selecting Priority Ecological Areas for the Florida Ecological Network. 
Data layer Priority Area Criterion  Explanation/Rationale  

FWC Strategic Habitat 

Conservation Areas 

(SHCA) 

All SHCAs Includes lands outside existing protected areas 

needed to maintain or restore minimally viable 

populations of 30 focal vertebrate species, rare 

natural community types, important wetlands for 

wading birds, and globally rare plant species.  

Many focal species used in this analysis are 

umbrella species whose conservation 

requirements will meet the needs of other species 

and the natural communities identified represent a 

"coarse filter" approach to protect suites of 

species. 




























































































