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1.0  Seamless Report Definitions

1.0.1  Species of Conservation Concern

Species of conservation concern for the Southeast Seamless Network Project were defined as:

· Full species with a Rounded GRANK = G1, G2, G3

· Infraspecific Taxa (subspecies) with a Rounded GRANK = T1, T2, T3

· Species listed according to the US Endangered Species Act (including proposed, candidate, species of concern)

· Species with a Rounded SRANK = S1, S2

For species that met these criteria, we performed analyses in this report.  These analyses are described in section 1.2 of this appendix.  Additionally, we included ‘Birds of Concern’ on national park species lists in Appendix 3 of this report.  ‘Birds of Concern’ along with the first three categories are more fully defined below.  
1.0.1.1  NatureServe Conservation Status Ranks
An element is assigned a NatureServe conservation status rank for three specific geographic scales: (a) a global rank (called a GRANK), which applies across its entire range; (b) a national rank (NRANK) which applies to the range of the geographic United States; (c) and a subnational rank (SRANK) for each state, or other subnational jurisdiction in its range.  For the purpose of this assessment, the global rank is the most important rank used to determine species at risk.

The NatureServe conservation status rank of an element within a given geographic scale is designated by a whole number from 1 to 5, preceded by a G (Global), N (National), or S (Subnational) as appropriate. The numbers have the following meaning:

1 = critically imperiled 

2 = imperiled 

3 = vulnerable to extirpation or extinction 

4 = apparently secure 

5 = demonstrably widespread, abundant, and secure

Elements that are imperiled or vulnerable everywhere they occur will have a global rank of G1, G2, or G3 and equally high or higher national and subnational ranks. (The lower the number, the "higher" the rank, and therefore the higher the conservation priority.) On the other hand, it is possible for an element to be more rare or more vulnerable in a given nation or subnation than it is range-wide. In that case, it might be ranked N1, N2, or N3, or S1, S2, or S3 even though its global rank is G4 or G5. The three levels of the ranking system give a more complete picture of the conservation status of a species or community than either a range-wide or local rank by itself. They also make it easier to set appropriate conservation priorities in different places and at different geographic levels.

Use of standard ranking criteria and definitions makes NatureServe conservation status ranks comparable across element groups—thus G1 has the same basic meaning whether applied to a salamander, a moss, or a forest community. Additionally, standardization also makes ranks comparable across jurisdictions, which in turn allows NatureServe scientists to use the national and subnational ranks assigned by local data centers to determine and refine or reaffirm global ranks.

For species elements, the following factors are considered in assigning a rank:

· total number and condition of element occurrences 

· population size 

· range extent and area of element occupancy 

· short- and long-term trends in the foregoing factors 

· threats 

· environmental specificity 

· fragility 

Global Conservation Status Rank Definitions 

	Rank
	Definition 

	GX


	Presumed Extinct (species)—Believed to be extinct throughout its range. Not located despite intensive searches of historical sites and other appropriate habitat, and virtually no likelihood that it will be rediscovered.

	GH
	Possibly Extinct (species)—Known from only historical occurrences, but may nevertheless still be extant; further searching needed.

	G1
	Critically Imperiled—Critically imperiled globally because of extreme rarity or because of some factor(s)making it especially vulnerable to extinction. Typically 5 or fewer occurrences or very few remaining individuals (<1,000) or acres (<2,000) or linear miles (<10).

	G2
	Imperiled—Imperiled globally because of rarity or because of some factor(s) making it very vulnerable to extinction or elimination. Typically 6 to 20 occurrences or few remaining individuals (1,000 to 3,000) or acres (2,000 to 10,000) or linear miles (10 to 50). 

	G3
	Vulnerable—Vulnerable globally either because very rare and local throughout its range, found only in a restricted range (even if abundant at some locations), or because of other factors making it vulnerable to extinction or elimination. Typically 21 to 100 occurrences or between 3,000 and 10,000 individuals.

	G4
	Apparently Secure—Uncommon but not rare (although it may be rare in parts of its range, particularly on the periphery), and usually widespread. Apparently not vulnerable in most of its range, but possibly cause for long-term concern. Typically more than 100 occurrences and more than 10,000 individuals.

	G5
	Secure—Common, widespread, and abundant (although it may be rare in parts of its range, particularly on the periphery). Not vulnerable in most of its range. Typically with considerably more than 100 occurrences and more than 10,000 individuals. 


Variant Global Ranks 

	Rank 
	Definition

	G#G# 


	Range Rank—A numeric range rank (e.g., G2G3) is used to indicate uncertainty about the exact status of a taxon. Ranges cannot skip more than one rank (e.g., GU should be used rather than G1G4).

	GU 


	Unrankable—-Currently unrankable due to lack of information or due to substantially conflicting information about status or trends. NOTE: Whenever possible, the most likely rank is assigned and the question mark qualifier is added (e.g., G2?) to express uncertainty, or a range rank (e.g., G2G3) is used to delineate the limits (range) of uncertainty.

	G?
	Unranked—Global rank not yet assessed. 

	HYB 


	Hybrid—(species elements only) Element not ranked because it represents an interspecific hybrid and not a species. (Note, however, that hybrid-derived species are ranked as species, not as hybrids.)


Rank Qualifiers 

	Rank
	Definition

	?


	Inexact Numeric Rank—Denotes inexact numeric rank

	Q
	Questionable taxonomy that may reduce conservation priority. Distinctiveness of this entity as a taxon at the current level is questionable; resolution of this uncertainty may result in change from a species to a subspecies or hybrid, or inclusion of this taxon in another taxon, with the resulting taxon having a lower-priority (numerically higher) conservation status rank.

	C


	Captive or Cultivated Only—Taxon at present is extant only in captivity or cultivation, or as a reintroduced population not yet established.


Infraspecific Taxon Ranks 

	Rank
	Definition

	T_
	Infraspecific Taxon (trinomial)—The status of infraspecific taxa (subspecies or varieties) are indicated by a "T-rank" following the species' global rank. Rules for assigning T ranks follow the same principles outlined above. For example, the global rank of a critically imperiled subspecies of an otherwise widespread and common species would be G5T1. A T subrank cannot imply the subspecies or variety is more abundant than the species (e.g., a G1T2 subrank should not occur). A vertebrate animal population (e.g., listed under the U.S. Endangered Species Act or assigned candidate status) may be tracked as an infraspecific taxon and given a T rank; in such cases a Q is used after the T rank to denote the taxon's informal taxonomic status. 


National and Subnational Conservation Status Ranks

Elements are assigned a numeric rank of relative imperilment based on standard rank factors applied at national or subnational (e.g. state, province, or regional governmental level such as the Tennessee Valley Authority) levels as appropriate. A subnational rank cannot imply the element is more abundant at the subnational level than it is nationally or globally (i.e., a G1/S2 rank should not occur). Subnational ranks may occasionally be subdivided by using decimal extensions .1, .2, and .3 (e.g., S1.3) to permit a province or state to further prioritize its vulnerable elements. National and subnational ranks are usually assigned by natural heritage data centers, if one exists for the jurisdiction, otherwise by NatureServe scientists. The same basic ranks and qualifiers used for subnational ranks are used for national ranks. Therefore, the definitions below may be used interchangeably for national and subnational ranks (e.g., N1, NH = S1, SH). 

National (N) and Subnational (S) Conservation Status Rank Definitions

	Rank
	Definition 

	NX

SX
	Presumed Extirpated—Element is believed to be extirpated from the nation or subnation. Not located despite intensive searches of historical sites and other appropriate habitat, and virtually no likelihood that it will be rediscovered. 

	NH

SH


	Possibly Extirpated (Historical)—Element occurred historically in the nation or subnation, and there is some expectation that it may be rediscovered. Its presence may not have been verified in the past 20 years. An element would become NH or SH without such a 20-year delay if the only known occurrences in a nation or subnation were destroyed or if it had been extensively and unsuccessfully looked for. Upon verification of an extant occurrence, NH or SH-ranked elements would typically receive an N1 or S1 rank. The NH or SH rank should be reserved for elements for which some effort has been made to relocate occurrences, rather than simply using this rank for all elements not known from verified extant occurrences.

	N1

S1


	Critically Imperiled—Critically imperiled in the nation or subnation because of extreme rarity or because of some factor(s) making it especially vulnerable to extirpation from the subnation. Typically 5 or fewer occurrences or very few remaining individuals (<1,000). 

	N2

S2


	Imperiled—Imperiled in the nation or subnation because of rarity or because of some factor(s) making it very vulnerable to extirpation from the nation or subnation. Typically 6 to 20 occurrences or few remaining individuals (1,000 to 3,000). 

	N3

S3


	Vulnerable—Vulnerable in the nation or subnation either because rare and uncommon, or found only in a restricted range (even if abundant at some locations), or because of other factors making it vulnerable to extirpation. Typically 21 to 100 occurrences or between 3,000 and 10,000 individuals. 

	N4

S4


	Apparently Secure—Uncommon but not rare, and usually widespread in the nation or subnation. Possible cause of long-term concern. Usually more than 100 occurrences and more than 10,000 individuals. 

	N5

S5


	Secure—Common, widespread, and abundant in the nation or subnation. Essentially ineradicable under present conditions. Typically with considerably more than 100 occurrences and more than 10,000 individuals.

	N?

S?
	Unranked—Nation or subnation rank not yet assessed.

	NU

SU
	Unrankable—Currently unrankable due to lack of information or due to substantially conflicting information about status or trends.

	N#N#

S#S#
	Range Rank—A numeric range rank (e.g., S2S3) is used to indicate the range of uncertainty about the exact status of the element. Ranges cannot skip more than one rank (e.g., SU should be used rather than S1S4).

	HYB
	Hybrid—Element not ranked because it represents an interspecific hybrid, not a species. 

	NE

SE
	Exotic—An exotic established in the nation or subnation; may be native in nearby regions (e.g., house finch or catalpa in eastern U.S.).

	NE#

SE#
	Exotic Numeric—An exotic established in the nation or subnation that has been assigned a numeric rank to indicate its status, as defined for N1 or S1 through N5 or S5.

	NA

SA
	Accidental—Accidental or casual in the nation or subnation (i.e., infrequent and outside usual range). Includes species (usually birds or butterflies) recorded once or only a few times. A few of these species may have bred on the one or two occasions they were recorded. Examples include European strays or western birds on the East Coast and vice-versa. 

	NZ

SZ


	Zero Occurrences—Present but lacking practical conservation concern in the nation or subnation because there are no definable occurrences, although the taxon is native and appears regularly in the nation or subnation. An NZ or SZ rank will generally be used for long distance migrants whose occurrences during their migrations have little or no conservation value for the migrant, as they are typically too irregular (in terms of repeated visitation to the same locations), transitory, and dispersed to be reliably identified, mapped, and protected. In other words, the migrant regularly passes through the nation or state, but enduring, mappable Element Occurrences cannot be defined. Typically, the NZ or SZ rank applies to a non-breeding population in the nation or subnation - for example, birds on migration. An NZ or SZ rank may in a few instances also apply to a breeding population, for example, certain Lepidoptera which regularly die out every year with no significant return migration. Although the NZ or SZ ranks typically apply to migrants, it should not be used indiscriminately. NZ or SZ only apply when the migrants occur in an irregular, transitory, and dispersed manner.

	NP

SP
	Potential—Potential that element occurs in the nation or subnation but no extant or historic occurrences are accepted. 

	NR

SR


	Reported—Element reported in the nation or subnation but without a basis for either accepting or rejecting the report, or the report not yet reviewed locally. Some of these are very recent discoveries for which the program hasn't yet received first-hand information; others are old, obscure reports. 

	NRF

SRF
	Reported Falsely—Element erroneously reported in the nation or subnation (e.g., misidentified specimen) and the error has persisted in the literature. 

	NSYN

SSYN


	Synonym—Element reported as occurring in the nation or subnation, but the national or state data center does not recognize the taxon; therefore the element is not assigned a national or subnational rank. 

	*


	N or S rank has been assigned and is under review. Contact the individual subnational natural heritage program for assigned rank. 


Breeding Status Qualifiers 

Note: A breeding status subrank is only used for species that have distinct breeding and/or non-breeding populations in the nation or subnation. A breeding-status SRANK can be coupled with its complementary non-breeding-status SRANK. The two are separated by a comma, with the higher-priority rank listed first in their pair (e.g., "S2B,S3N" or "SHN,S4S5B").

	Rank
	Definition

	B


	Breeding—Basic rank refers to the breeding population of the Element in the nation or subnation. 

	N


	Nonbreeding—Basic rank refers to the non-breeding population of the Element in the nation or subnation. 


Other Rank Qualifiers

	Rank
	Definition 

	?


	Inexact or Uncertain—Denotes inexact or uncertain numeric rank. For SE denotes uncertainty of exotic status. (The ? qualifies the character immediately preceding it in the SRANK.) 

	C


	Captive or Cultivated—Native element presently extant in the nation or subnation only in captivity or cultivation, or as a reintroduced population not yet established.


Rounded Global Conservation Status Ranks

Rounded global ranks simplify complex conservation status rank values. They may be useful when performing tallies or analyses, or when summarizing complex element status information. Rounded ranks serve as an approximate substitute only; they are not intended as a replacement for the detailed element status information contained in the global, national, and subnational conservation status rank. For the purposes of this report, the rounded global rank of an element is used to categorize species of conservation concern (see section 3.3.1 below).  
Rounded GRANK are generated by a calculated field, ROUNDED.GRANK. In general, the rounding algorithm eliminates range ranks, strips the qualifiers "?", "C", and "Q" off the GRANK, and focuses on the "T" subrank for infraspecific taxa. There are 21 possible values for a rounded global rank as listed in the following table. (Note that 9 of these values reflect rounded ranks for infra-specific taxa.).

	PRIVATE 
Comprehensive List of ROUNDED.GRANK values

	
G1

T1

HYB


G2

T2

*


G3

T3

[null]


G4

T4


G5 

T5


GH

TH


GX

TX


GU

TU


G?

T?




Calculating ROUNDED.GRANK

Rounded global ranks are determined according to the following procedures and rules:


1)
If GRANK = null, then ROUNDED.GRANK = null


2)
If GRANK = invalid, then ROUNDED.GRANK = *



[Note: the asterisk indicates that the GRANK value does not conform to valid global rank syntax and therefore a rounded global rank can not be calculated.]


3)
If GRANK = GXC or contains the value TXC,



then ROUNDED.GRANK = GH or TH, respectively.



[According to this rule, Elements that are but still extant ex situ, are treated with the same conservation importance as globally historic Elements. In contrast, Elements that are nationally or state extirpated, but still extant in those jurisdictions (i.e., NRANK = NXC or SRANK = SXC), are treated separately from nationally or state historic Elements.]


4)
For all remaining GRANK values, strip the basic rank qualifiers "?", "C", and "Q" and the "T" subrank qualifiers "?", "C", and "Q" off the GRANK value.



a)
if the stripped GRANK value contains no "T" subrank and 




i)
is not a range rank (Gn), then ROUNDED.GRANK = stripped GRANK value




ii)
is a range rank (with range GnGn+1), then ROUNDED.RANK = Gn



iii)
is a range rank (with range GnGn+2), then ROUNDED.RANK = Gn+1


b)
if the stripped GRANK value contains a "T" subrank, then further strip the basic rank (i.e., the G portion) off the value. If the remaining "T" portion of the stripped GRANK value




i)
is not a range rank (Tn), then ROUNDED.GRANK = stripped GRANK value




ii)
is a range rank (with range TnTn+1), then ROUNDED.GRANK = Tn
iii) is a range rank (with range TnTn+2), then ROUNDED.GRANK = Tn+1
Examples of ROUNDED.GRANKs

The following examples are not a comprehensive list of rounded ranks derived from rank combinations and variations, but serve to illustrate the use of the rounding algorithm.

	GRANK
	ROUNDED.GRANK
	Explanation

	
	
	a null GRANK

	G2G4?
	*
	an invalid GRANK

	GX
	GX
	

	GH
	GH
	

	GXC
	GH
	despite extinction in native habitat, round to historic rank since still captive/cultivated

	G2TXC
	TH
	despite extinction in native habitat, round to historic rank since still captive/cultivated

	G1THC
	TH
	

	G3T1
	T1
	

	G2
	G2
	

	G2Q
	G2
	

	G2G3
	G2
	round to low point of 1 point range

	G2G4
	G3
	round to midpoint of 2 point range 

	G3?
	G3
	the "?" qualifier stripped off

	G4T2T4
	T3
	

	G4T3?
	T3
	

	G?
	G?
	"?" represents a basic rank already, not a qualifier

	G3T?
	T?
	

	HYB
	HYB
	


1.0.1.2  NatureServe Management of U.S. Endangered Species Act Status
The U.S. Fish and Wildlife Service (USFWS) and the U.S. National Marine Fisheries Service designate and/or propose federal status in accordance with the U.S. Endangered Species Act of 1973, as amended (U.S. ESA). Plant and animal species, subspecies (including plant varieties), and vertebrate populations are considered for Endangered or Threatened status according to the criteria established under the U.S. ESA. 

Proposals and determinations to add taxa or populations to the Lists of Endangered and Threatened Wildlife and Plants are published in the Federal Register. Additionally, USFWS periodically publishes a Notice of Review in the Federal Register that presents an updated list of plant and animal taxa that are regarded as candidates or proposed for possible addition to the Lists of Endangered and Threatened Wildlife and Plants. 

The U.S. Federal Status Date represents the date of publication in the Federal Register of notification of an official status for a taxon or population. Dates appear only for taxa and populations which are specifically named in a Federal Register Notice of Review Table or in the section of a Federal Register Proposed or Final Rule that proposes or declares an amendment to 50 CFR Part 17 Section 11 or 12 (i.e., changes to the Lists of Endangered and Threatened Wildlife and Plants). 

Dates Represent

For listed endangered and threatened taxa and populations: the date recorded in the USESADATE field is the date of publication of the Federal Register "Final Rule" for the taxon or population. For proposed taxa and populations: the date of publication of the most recent Federal Register "Proposed Rule" for the taxon or population. For candidate taxa and populations: the date of publication of the most recent "Notice of Reclassification" or "Notice of Review" in which the candidate appears. 

Staff update the NatureServe Central Databases with changes in status due to proposals and determinations to add taxa to the Lists of Endangered and Threatened Wildlife and Plants within two weeks of publication in the Federal Register. Addition and removal of candidates in Notices of Review are entered within four weeks of their publication. 

Status Due to Taxonomic Relationship (Values in Parentheses)

The taxonomic relationships between species and their infraspecific taxa may determine whether a taxon has federal protection. Section 17.11(g) of the U. S. ESA states, "the listing of a particular taxon includes all lower taxonomic units." Also, if an infraspecific taxon or population has federal status, then by default, some part of the species has federal protection. Some taxa show values indicating U.S. Federal Status even though the element may not be specifically named in the Federal Register. Where status is implied due to a taxonomic relationship alone, the status abbreviation appears in parentheses and no date of listing is given. 

Nomenclature for Taxa and Populations with U.S. Federal Status

For most species which have U.S. Federal Status, any available distribution, conservation, and management information is maintained in records under the same scientific name as the one used by USFWS (and printed in the Federal Register). For animal subspecies and populations that have U.S. Federal Status, most of this information is maintained in the species record associated with the subspecies or population. Where the names used by USFWS and NatureServe differ, data may be found using either name.

U.S. Federal Status Designations and Definitions

	Abbreviation
	U.S. Federal Status 

	LE 
	Listed endangered 

	LT 
	Listed threatened

	PE 
	Proposed endangered 

	PT
	Proposed threatened 

	C 
	Candidate 

	PDL 
	Proposed for delisting 

	E(S/A) or T(S/A) 
	Listed endangered or threatened because of similarity of appearance

	XE 
	Essential experimental population 

	XN 
	Experimental nonessential population 

	Combination

 values 


	The taxon has one status currently, but a more recent proposal has been made to change that status with no final action yet published. For example, LE-PDL indicates that the species is currently listed as endangered, but has been proposed for delisting. 

	Values in

 parentheses 


	The taxon itself is not named in the Federal Register as having federal status; however, it does have federal status as a result of its taxonomic relationship to a named entity. For example, if a species is federally listed with endangered status, then by default, all of its recognized subspecies also have endangered status. The subspecies in this example would have the value "(LE)" under U.S. Federal Status. Likewise, if all of a species' infraspecific taxa (worldwide) have the same federal status, then that status appears in the record for the "full" species as well. In this case, if the taxon at the species level is not mentioned in the Federal Register, the status appears in parentheses in that record. 

	Combination

 values in

 parentheses 


	The taxon itself is not named in the Federal Register as having official federal status; however, all of its infraspecific taxa (worldwide) do have official status. The statuses shown in parentheses indicate the statuses that apply to infraspecific taxa or populations within this taxon. 

	(PS) 


	Indicates "partial status" - status in only a portion of the species' range. Typically indicated in a "full" species record where an infraspecific taxon or population has federal status, but the entire species does not. 

	Null value
	Usually indicates that the taxon does not have any federal status. However, because of potential lag time between publication in the Federal Register and entry in the NHCD, some taxa may have a status that does not yet appear. 


1.0.1.3  Birds of Concern

A species was counted as a ‘bird of concern’ and therefore considered as a species of conservation concern in Appendix 3 of this report if it met one following criteria:
· Bird listed on the North American Landbird Conservation Plan for the Eastern Avifaunal Biome; or

· Bird listed on the ‘Birds of Concern’ list compiled by the US Fish & Wildlife Service.

These bird lists were taxonomically reconciled with the NatureServe nationwide Multi-Jurisdictional Database and element occurrence records for these were included where available.    
Citations are:

U.S. Fish and Wildlife Service. 2002. Birds of conservation concern 2002. Division of Migratory Bird Management, Arlington, Virginia. 99 pp. [Online version available at <http://migratorybirds.fws.gov/reports/bcc2002.pdf>].

Rich, T.D., C.J. Beardmore, H. Berlanga, P.J. Blancher, M.S.W. Bradstreet, G.S. Butcher, D.W. Demarest, E.H. Dunn, W.C. Hunter, EE. Inigo-Elias, J.A. Kennedy, A.M. Martell, A.O. Panjabi, D.N. Pashley, K.V. Rosenburg, C.M. Rustay, J.S. Wendt, T.C. Will.  2004.  Partners in Flight North American Landbird Conservation Plan. Cornell Lab of Ornithology, NY.

1.0.2  Seamless Region Boundaries

The southeast seamless network project region was developed as a combination of state and TNC ecoregion boundaries.  The entire extent of the following states is included in the project region: North Carolina, South Carolina, and Florida.  Most of Georgia is included in the project region, except for the northwest corner of the state in the Cumberland and Southern Ridge and Valley ecoregion.  Only the portion of eastern Tennessee in the Southern Blue Ridge ecoregion was included.  

By ecoregion, the full extents of the following ecoregions are included: Mid-Atlantic Coastal Plain, South Atlantic Coastal Plain, Florida Peninsula, and Tropical Florida.  Only the portions of the Southern Blue Ridge ecoregion in North Carolina, Tennessee, South Carolina, and Georgia are in the project region.  Only the portions of the Piedmont ecoregion in North Carolina, South Carolina, and Georgia are in the project region.  Only the portions of the East Gulf Coastal Plain ecoregion in Georgia and Florida are in the project region.
1.0.3  Seamless Protected Areas 

For the purposes of this report, protected areas are defined as most federal, state, local and private lands that are under some protection status in the project region.  For more information about this data source, see section 1.1.3 of this appendix

1.1  Seamless Report Data Sources

1.1.1  NatureServe Data
All element occurrence data from NatureServe’s nationwide Multi-Jurisdictional Data Set of Element Occurrences that met the following criteria were evaluated:  (a) element occurrence of species of conservation concern, (b) element occurrence located within the seamless project boundaries, and (c) element occurrence is mappable.  Element occurrences within the project region and from the following heritage programs were used for this project: North Carolina, South Carolina, Georgia, Florida, Tennessee and Tennessee Valley Authority.  Additionally, element occurrences were excluded if they had been confirmed as ‘falsely identified’ by an expert biologist or if they had been confirmed to be ‘extirpated’.  

Element occurrences were defined to be ‘mappable’ if they: (a) are in polygon format and represented as a shape record, or (b) are in point format and have a valid coordinate and a precision value of ‘S’, ‘M’, or ‘G’ or a precision value <null>.  In general, precision values are used to buffer point element occurrences as follows: S indicates ‘seconds’ precision and EO is buffer by 100 meter radius to account for uncertainty; M indicates ‘minutes’ precision and EO is buffer by 2,400 meter radius to account for uncertainty; G indicates ‘general’ precision and EO is buffer by 8,000 meter radius to account for uncertainty; <null> indicates precision value was not recorded and EO is buffer by 8,000 meter radius to account for uncertainty.  
For a definition of “Species of Conservation Concern”, see section 1.0.1 above.  For a definition of element occurrence, see section 1.1.1.1 below.  For a definition of project boundaries, see section 1.0.2 above.

1.1.1.1  NatureServe Elements and Element Occurrences

An Element is defined as a unit of natural biological diversity, representing species (or infraspecies taxa), ecological communities, or other non-taxonomic biological entities, such as migratory species aggregation areas.  For the purposes of this report, these elements of diversity refer to the locations of species and infraspecies taxa (e.g. varieties, subspecies, populations) only.  No ecological communities or other element units such as migratory stopover points are included in the datasets or analyses provided.

The Element Occurrence is the mapping unit developed by natural heritage programs for documenting the distribution of species populations.  Formally defined as “an area of land and/or water in which a species or natural community is, or was, present,” an element occurrence ideally reflects species population units:  either a distinct population, part of a population (subpopulation), or a group of populations (metapopulation).  Element occurrence records that are unmappable, known to be misidentified, or have been determined by NatureServe to be extirpated are excluded from the analysis.
1.1.1.2  NatureServe Data Use and Suggestions

The information about species at risk on military bases is presented in this report for planning, assessment, and informational purposes.  NatureServe reserves all rights of data provided.  

This is intended as an initial coarse filter to help identify and prioritize conservation efforts in the southeast seamless network region, and in particular, national parks in this region.  The analyses and reports described in the next section can be used, for example, to identify national parks that have a significant number of conservation targets or to identify species that are known to occur mostly on national park lands. In both cases, conservation efforts by NPS would have a major impact on protecting biodiversity in the United States. 

The data presented in these analyses, however, should not be considered a definitive statement on the presence, absence, or condition of biological elements at any given location.  The lack of data for any protected area cannot be construed to mean that no species at risk or other significant features are present.  Specific projects or activities should be reviewed for potential environmental impacts with appropriate regulatory agencies.  It is suggested that the appropriate state natural heritage program(s) be contacted for a site-specific review of the area and/or for input on the creation of management plans.  For natural heritage program contact information, please see the NatureServe web site: http://www.natureserve.org/. 

Distribution of the complete data set or subsets of the species of conservation concern data to other than agreed upon parties, or posting of these data in whole or in part on any public computer network may only be done with prior written permission of NatureServe.  All parties receiving these data must be informed of these restrictions.

Please provide appropriate and mutually agreed acknowledgment of NatureServe and as data contributors to any reports or other products derived from this data.  The following citation and acknowledgement statement should be used.  As appropriate, NatureServe’s logo should also be used on publications or other products where NatureServe contributed data or information. 

Citation:  

NatureServe. 2005.  NatureServe Central Databases. Arlington, VA . U.S.A.

Acknowledgement Statement:

This information is provided by NatureServe (http://www.natureserve.org/) and its natural heritage member programs, a leading source of information about rare and endangered species, and threatened ecosystems.

Please provide a copy of materials produced which include the data or portions of the data.  Please send these documents to NatureServe’s Network Operations Division:

Attn: Rickie White
NatureServe

1101 Wilson Blvd., 15th Floor

Arlington, VA 22209

As your time permits, please note any errors or omissions that you find in the data.  Such comments will be valuable in improving the quality of our databases for the network of users.

1.1.1.3  NatureServe Data Completeness, Quality, and Currentness

Completeness

The completeness of NatureServe’s data varies between species. The data aggregated by NatureServe from the natural heritage programs (Natural heritage programs) is particularly strong and very complete in tracking the terrestrial and freshwater vertebrate species, vascular plants and entities that are imperiled and/or have federal status under the Endangered Species Act (ESA).  Many invertebrate groups are completely tracked, but the databases on these elements continue to expand. The non-vascular plant data (lichens, mosses, liverworts & hornworts, fungi) is being actively developed and element occurrences of these groups will expand over the next few years.  Marine species, even in coastal areas are not completely tracked and documented with element occurrences, however this varies across Natural heritage programs.  

Note that data for Native American tribal lands are not available for most western states. 

NatureServe conducted analyses on all available data that met the criteria for the project as described above.

Quality

All the data fields which are considered necessary for the seamless project analyses have been quality controlled either by the individual heritage program or NatureServe staff to meet minimum standards for spatial representation, taxonomy and status as defined below:

· Conservation Status Ranks: NatureServe has conducted quality control checks to assure that the global conservation status ranks of the individual state datasets are consistent with the most current ranks in the NatureServe Central Databases.

· Federal Status Designations: NatureServe has conducted quality control checks to assure that the federal listed status for each species and element occurrence correlates with the most recent U.S. Fish and Wildlife Service listing of Threatened and Endangered species. 

· Spatial Data: All element occurrence records are mapped as accurately as recorded by natural heritage programs with at least a general (defined as within 8 kilometers, 5 miles, or to quad or place name) precision.  Any Element Occurrences known to be incorrectly identified or mapped have been excluded.

Currentness and Updates

Federal status designations are updated in the NatureServe Central Databases within two weeks of publication of listings or proposed status changes in the Federal Register and updated within four weeks of publication in Notices of Review in the Federal Register. 

Taxonomy is constantly being updated based on the publication of new sources. See Appendix 8.1f for a current list of sources for all taxonomic groups potentially included in the dataset.  

Spatial data are updated and reviewed by the Natural heritage programs annually in preparation for their annual data exchange with NatureServe.

1.1.1.4  NatureServe Data Exchange Cycle and Data Upload

NatureServe is linked to the natural heritage programs through a process of regular annual data exchanges conducted between the NatureServe Central Databases and each of the individual heritage programs in the U.S. and Canada. Each month a set of natural heritage programs send their data to NatureServe for upload of the past year’s updates to status ranking and inventory work. The exchange process includes both taxonomic and status reconciliation. New or updated Element Occurrence data are uploaded to NatureServe and in return centrally developed scientific information is distributed to the state and provincial programs.

1.1.1.5  NatureServe Standard Global Taxonomic Resources

Classification of Vertebrates and Invertebrates 

Standard vertebrate and invertebrate names are defined by NatureServe zoologists who use a set of major references generally accepted by researchers working on a given taxonomic group. However, many of these major references are updated infrequently, typically only every 10 years. Because taxonomy is a dynamic field, the central Heritage zoologists review numerous journals and monographs each year for taxonomic and nomenclature changes, and they may accept these changes before the major source(s) for each group are updated to reflect them. In addition, taxa of conservation concern for which names have not yet been published may be tracked in the NatureServe Central Databases.

Major References for Vertebrate and Invertebrate Names 

Higher Taxonomy

· Margulis L, Schwartz KV. 1998. Five kingdoms: an illustrated guide to the phyla of life on earth. 3rd ed. New York: WH Freeman and Co. 520 p. 

· Integrated Taxonomic Information System. 1999 [last updated Feb. 17]. Integrated Taxonomic Information System: biological names. Online. Available: http://www.itis.usda.gov/itis/status.htm. [Used for higher taxonomy below the phylum level.] 

· Ruppert EE, Barnes RD. 1994. Invertebrate zoology. 6th ed. New York: Saunders College Publishing. 1056 p. [Used for higher taxonomy below the phylum level.] 

Phylum Craniata (Vertebrates)

Class Mammalia (Mammals)

· Wilson DE, Reeder DM, editors. 1993. Mammal species of the world: a taxonomic and geographic reference. 2nd ed. Washington, DC: Smithsonian Institution. 1206 p. 

· Jones C, Hoffman RS, Rice DW, Engstrom MD, Bradley RD, Schmidly DJ, Jones CA, Baker RJ. 1997. Revised checklist of North American mammals north of Mexico, 1997.Occas Pap Mus Texas Tech Univ 173:1-19. [Used for North American common names and for scientific names based on information since development of the ASC reference above.] 

· American Society of Mammalogists. 1969 et seq. Mammalian Species. 

  Subspecies:

 Hall ER. 1981. The mammals of North America. 2nd ed. New York: John Wiley & Sons. 1181+ p. [Used for North American mammal subspecies names, within the framework of the species classification of the major sources above.]

Class Aves (Birds)

· American Ornithologists' Union (AOU). 1998. Checklist of North American birds. 7th ed. Washington, DC: American Ornithologists' Union. 829 p. [as modified by any supplements and corrections]. 

· Monroe BL Jr, Sibley CG. 1993. A world checklist of birds. New Haven: Yale University Press. 393 p. [Used only for scientific and common names for birds occurring in South America; higher taxonomy for South American birds follows the AOU checklist.] 

  Subspecies:

American Ornithologists' Union. 1957. Checklist of North American birds. 5th ed. Baltimore, MD: Port City Press, Inc. [Used for North American bird subspecies names, within the framework of the species classification in AOU checklist.]

Class Reptilia (Reptiles)

· King WF, Burke RL. 1989. Crocodilian, tuatara, and turtle species of the world. Association of Systematics Collections. 216 p. 

· Collins JT. 1997. Standard common and current scientific names for North American amphibians and reptiles. 4th ed. Society for the Study of Amphibians and Reptiles. 40 p.  (Herp. Circ. No. 25.) [Used especially for North American common names for reptiles and amphibians] 

· Schwartz A, Henderson RW. 1988. West Indian amphibians and reptiles: a check-list. Milwaukee Public Mus, Contrib Biol Geol 74:1-264. [Major source for West Indian reptiles] 

· Iverson JB. 1992. A revised checklist with distribution maps of the turtles of the world. Earlham, IN: Privately printed. xiii + 363 p. 

· Ernst CH, Barbour RW. 1989. Turtles of the world. Washington, DC: Smithsonian Institution  Press. xii + 313 pp. 

· Ernst CH, Barbour RW, Lovich JE. 1994. Turtles of the United States and Canada. Washington, DC: Smithsonian Institution Press. xxxviii + 578 p. 

· Society for the Study of Amphibians and Reptiles. 1971 et seq. Catalogue of American amphibians and reptiles. (Published by the American Society of Ichthyologists and Herpetologists, 1963-1970.) 

Class Amphibia (Amphibians)

· Frost DR. 1985. Amphibian species of the world: a taxonomic and geographic reference. Lawrence, KS: Allen Press, Inc., and The Association of Systematics Collections. 732 p. 

· Duellman WE. 1993. Amphibian species of the world: additions and corrections. Univ Kansas Mus Nat Hist, Spec Publ 21: 1-372. 

· Collins JT. 1997. Standard common and current scientific names for North American amphibians and reptiles. 4th ed. Society for the Study of Amphibians and Reptiles. 40 p. (Herp. Circ. No. 25.) [Used especially for North American common names for reptiles and amphibians] 

· Petranka JW. 1998. Salamanders of the United States and Canada. Washington, DC: Smithsonian Institution Press. xvi + 587 p. 

· Society for the Study of Amphibians and Reptiles. 1971 et seq. Catalogue of American Amphibians and Reptiles. (Published by the American Society of Ichthyologists and Herpetologists, 1963-1970.) 

Classes Osteichthyes, Cephalaspidomorphi, Elasmobranchiomorphi, Myxini (Fishes)

· Robins CR, Bailey RM, Bond CE, Brooker JR, Lachner EA, Lea RN, Scott WB. 1991. Common and scientific names of fishes from the United States and Canada. 5th ed. American Fisheries Society. 183 p. (Special Publication No. 20.) 

· Page LM, Burr BM. 1991. A field guide to freshwater fishes: North America north of Mexico. New York: Houghton Mifflin. 432 p. 

 Subspecies:

· Lee DS, Gilbert CR, Hocutt CH, Jenkins RE, McAllister DE, Stauffer JR Jr. 1980. Atlas of North American freshwater fishes. Raleigh: NC State Museum of Natural History. 867 p. [Used for North American fish subspecies names, within the framework of the species classification of the major source above.] 

· Lee DS, Platania SP, Burgess GH. 1983. Atlas of North American freshwater fishes. 1983 supplement. Raleigh: NC State Museum of Natural History, 67 p. 

Freshwater Invertebrates (general) 

· Pennak RW. 1989. Fresh-water invertebrates of the United States. 3rd ed. New York: John Wiley and Sons, Inc. 628 p. 

· Thorp JH, Covich AP, editors. 1991. Ecology and classification of North American freshwater invertebrates. New York: Academic Press. 911 p. 

Phylum Mollusca

· Turgeon DD, Quinn JF, Bogan AE, Coan EV, Hochberg FG, Lyons WG, Mikkelsen PM, Neves RJ, Roper CFE, Rosenberg G, Roth B, Scheltema A, Thompson FG, Vecchione M, and Williams JD. 1998. Common and scientific names of aquatic invertebrates from the United States and Canada: mollusks. 2nd ed. American Fisheries Society. 526 p. (Spec. Publ. No. 26.) 

· Cowie RH, Evenhuis NL, Christensen CC. 1995. Catalog of the native land and freshwater molluscs of the Hawaiian Islands. Leiden: Backhuys Publ. 248 p. 

Phylum Crustacea 

· Fitzpatrick JF Jr. 1983. How to know the freshwater crustacea. Iowa: Wm. C. Brown Company Publishers. 227 p. [Used as a source for names of freshwater crustaceans in groups other than those listed below.] 

Class Malacostrata, Order Decapoda (Crayfishes and other decapods)

· Williams AB, Abele LG, Felder DL, Hobbs HH, Manning RB, McLaughlin PA, Farfante IP. 1989. A list of common and scientific names of decapod crustaceans from America north of Mexico. American Fisheries Society. 77 p. (Special Publ. No. 17.) 

· Hobbs HH Jr. 1989. An illustrated checklist of the American crayfishes (Decapoda: Astacidae, Cambaridae and Parastacidae). Washington, DC: Smithsonian Institution Press. 236 p. (Smithsonian Contributions to Zoology 480.) [Used for synonyms] 

 
Class Branchiopoda (Fairy, Clam, and Tadpole Shrimps)

 Belk, Denton, 840 E. Mulberry Ave., San Antonio, TX 78212-3194 

Phylum Mandibulata (insects, centipedes, millipedes)

  Groups not covered by the sources listed below follow:

· Poole RW, Gentili P, editors. 1996-97. Nomina insecta nearctica: a check list of the insects of North America. 4 volumes. Rockville, MD: Entomological Information Services. [Used for groups not covered by other sources below.] 

· Nishida GM, editor. 1994. Hawaiian terrestrial Arthropoda checklist. 2nd ed. Honolulu: Bishop Museum. 287 p. (Hawaii Biological Survey, Contribution No. 94-04.) [Used for Hawaiian species.] 

Order Lepidoptera, Superfamilies Papilionidae (True Butterflies) and Hesperioidae (Skippers)

· Opler PA (chair), Burns JM, LaFontaine JD, Robbins RK, Sperling F. 1999. Scientific names of North American butterflies. Fort Collins, CO. Unpublished review draft.  

· Emmel TC, editor. 1998. Systematics of western Butterflies. Gainesville, FL: Mariposa Press. 878 p. 

· Layberry RA, Hall PW, Lafontaine JD. 1998. The butterflies of Canada. Toronto: University of  Toronto Press. 280 p. 

· Opler PA. 1999. Western butterflies. Boston: Houghton Mifflin Co. [Life list used for common names.] Mostly follows: 

· Cassie B, Glassberg J, Opler P, Robbins R, Tudor G. 1995. North American Butterfly Association (NABA) checklist and English names of North American butterflies. Morristown, NJ: North American Butterfly Association. 43 p. Online. Available: http://www.naba.org/pubs/checklst.htm [Used for common names.] 

Order Lepidoptera, Families Saturniidae (Silk Moths) and Sphingidae (Sphinx Moths)

· Opler PA. 1995. Lepidoptera of North America. 1, Distribution of silkmoths (Saturniidae) and  hawkmoths (Sphingidae) of eastern North America. Fort Collins: Contributions of the CP

· Gillette Insect Biodiversity Museum, Department of Entomology, Colorado State University. Unpaginated. 

· Peigler RS, Opler PA. 1993. Moths of western North America. 1, Distribution of Saturniidae of western North America. Fort Collins: Contributions of the CP Gillette Insect Biodiversity Museum, Department of Entomology, Colorado State University. Unpaginated. 

· Smith MJ. 1993. Moths of western North America. 2, Distribution of Sphingidae of western North America. Fort Collins: Contributions of the CP Gillette Insect Biodiversity Museum, Department of Entomology, Colorado State University. 27 p. 

· Tuskes PM, Tuttle JP, Collins MM. 1996. The wild silk moths of North America. Ithaca, NY: Cornell University Press. 280 p. 

Order Lepidoptera, Family Noctuidae, Genus Catocala (Underwing Moths)

· Gall Lawrence F. 1999. Unpublished database containing county level data for the North American species of Catocala. Entomology Division, Peabody Museum of Natural History, Yale University, New Haven, CT 06520-8118, USA. 

Order Lepidoptera, Genus Papaipema

· Quinter EL. 1983. Papaipema. In Hodges RW, et al, editors. Check list of the Lepidoptera of America north of Mexico. EW Classey Lmtd. and The Wedge Entomological Research Foundation. p 138-139. 

· Quinter Eric L. Senior Scientific Assistant, Department of Entomology, American Museum of Natural History, Central Park West at 79th St., New York, NY 10024-5192 

Order Coleoptera, Family Cicindelidae (Tiger Beetles)

· Boyd HP and Associates. 1982. Checklist of Cicindelidae, the tiger beetles. Marlton, NJ: Plexus Publishing. 31 pp. 

· Pearson DL, Barraclough TG, Vogler AP. 1997. Distributional maps for North American species of tiger beetles (Coleoptera: Cicindelidae). Cicindela 29:33-40. 

Order Odonata (Dragonflies and Damselflies)

· Paulson DR, Dunkle SW, editors. 1998, November 13. The Odonata of North America. Dragonfly Society of the Americas. Online. Available: http://www.ups.edu/biology/museum/NAdragons.htm. 

Order Plecoptera (Stoneflies)

· Stark BP. 1998, October 12. North American stonefly list. Online. Available: http://www.mc.edu/~stark/stonefly.htm. 

Order Trichoptera (Caddisflies)

· Morse JC. 1993. A checklist of the Trichoptera of North America, including Greenland and Mexico. Transactions of the American Entomological Society 119(1):47-93. [Updates available from World Trichoptera Checklist at: http://entweb.clemson.edu/database/trichopt/.] 

Order Ephemeroptera (Mayflies)

· McCaffrey WP. 1999, January 15. The mayflies of North America. Online. Available:

http://www.entm.purdue.edu/entomology/mayfly/contents.htm. 

Classification of Plants

Plant names as defined by NatureServe's standard references, represent the consensus standards for researchers working in a given geographic area.

Major References for Vascular Plants
· Kartesz, JT. 1999. A synonymized checklist and atlas with biological attributes for the vascular flora of the United States, Canada, and Greenland. 1st edition. In: Meacham, CA. Synthesis of the north american flora [computer program]. Version 1.0. North Carolina Botanical Garden, Chapel Hill ( NC). System requirements: IBM Windows 3.1, 95, 98, NT, or 2000 operating systems; 25 MB available hard-disk space, 32 MB RAM, Pentium or faster processor, or any 100% compatible computer and components.

· Kartesz JT. 1994. A synonymized checklist of the vascular flora of the United States, Canada, and Greenland. 2nd ed. 2 vols. Portland, (OR): Timber Press.

Major References for Nonvascular Plants and Fungi

· Anderson LE, Crum HA, Buck WR. 1990. List of the mosses of North America north of Mexico. The Bryologist 93(4):448-499. 

· Anderson LE. 1990. A checklist of sphagnum in North America north of Mexico. The Bryologist 93(4):500-501. 

· Stotler R, Crandall-Stotler B. 1977. A checklist of the liverworts and hornworts of North America. The Bryologist 80(3):405-428. 

· Esslinger TL, Egan RS. 1995. A sixth checklist of the lichen-forming, lichenicolous, and allied fungi of the continental United States and Canada. The Bryologist 98(4):467-549. 

· Farr DF, Bills GF, Chamuris GP, Rossman AY. 1989. Fungi on plants and plant products in the United States. St. Paul, MN: APS Press.

1.1.1.6  NatureServe State-Specific Documentation
NatureServe worked with the data from the natural heritage programs which track species in the southeast seamless network region.  State-specific issues are shown in the table below.

	State / Program
	State / Program Specific Data Comments

	Florida Natural Areas Inventory
	No state-specific data issues.

	Georgia Natural Heritage Program
	The geographic region of the Tennessee Valley Authority (TVA) Heritage Program overlaps a portion of Georgia. While known duplicate records have been removed from the project dataset, there is a possibility of an Element Occurrence (EO) being tracked by both the state and TVA programs. For more details, please see the comments for the TVA program below.

	North Carolina Natural Heritage Program
	The geographic region of the Tennessee Valley Authority (TVA) Heritage Program overlaps a portion of North Carolina. While known duplicate records have been removed from the project dataset, there is a possibility of an Element Occurrence (EO) being tracked by both the state and TVA programs. For more details, please see the comments for the TVA program below.

	South Carolina Heritage Trust
	The South Carolina NHP uses a slightly different approach in the management of their EO last observed (LASTOBS) dates. In SC, if the LASTOBS date for an EO is the same as the first observation date, then they have left the LASTOBS field blank. In the installation-specific lists of SPECIES AT RISK, this could result in some blank and/or under-represented most recent observation dates.

	Tennessee Division of Natural Heritage
	The geographic region of the Tennessee Valley Authority (TVA) Heritage Program overlaps a portion of Tennessee state. While known duplicate records have been removed from the project dataset, there is a possibility of an Element Occurrence (EO) being tracked by both the state and TVA programs. For more details, please see the comments for the TVA program below.

	Tennessee Valley Authority (TVA) Regional Natural Heritage
	The TVA Heritage Program’s geographic region overlaps portions of the following states: Tennessee, Kentucky, Virginia, North Carolina, Georgia, Alabama, and Mississippi. This creates the possibility of an Element Occurrence (EO) being tracked by both a state Natural Heritage Program (NHP) and the TVA program.  Known duplicates have been flagged by TVA, were removed by NatureServe from the DOD-SPECIES AT RISK project dataset, and were not included in the analyses.  

However, some of the records in the TVA data do fall very close to EO’s of the same species maintained by state NHPs, yet they have not yet reconciled these EO’s to flag them as duplicates.  In these cases, therefore, both EO records are included in the analyses and could result in a slightly inflated count of numbers of occurrences. There is no impact on the SPECIES AT RISK installation-specific species lists and the species-level summary numbers.


1.1.2  NPSpecies Data
NPSpecies data were incorporated into the species of conservation concern analyses in this report when these lists were completed and certified, and thus not restricted from public use.  A copy of certified and completed lists for the 32 national parks in the project region was generated on 11/30/05.  For more detailed information about NPSpecies, see: http://science.nature.nps.gov/im/apps/npspp/.

NPSpecies list were taxonomically reconciled with national park lists generated by NatureServe data (see section 1.2.5 of this appendix) to remove duplicate records.  NPSpecies was listed as a source for a species record shown in Appendix 3.  Below is a summary of the NPSpecies lists that were incorporated into analyses for this report: 

	Park Name
	Category
	Count

	Canaveral National Seashore
	Amphibian
	21

	Canaveral National Seashore
	Reptile
	75

	Cape Hatteras National Seashore
	Amphibian
	22

	Cape Hatteras National Seashore
	Reptile
	61

	Cape Lookout National Seashore
	Amphibian
	15

	Cape Lookout National Seashore
	Reptile
	39

	Castillo De San Marcos National Monument
	Amphibian
	2

	Castillo De San Marcos National Monument
	Reptile
	2

	Chattahoochee River National Recreation Area
	Amphibian
	33

	Chattahoochee River National Recreation Area
	Reptile
	44

	Congaree Swamp National Park
	Amphibian
	49

	Congaree Swamp National Park
	Reptile
	49

	Cumberland Island National Seashore
	Amphibian
	27

	Cumberland Island National Seashore
	Reptile
	66

	Everglades National Park
	Fish
	344

	Fort Frederica National Monument
	Amphibian
	6

	Fort Frederica National Monument
	Reptile
	21

	Fort Matanzas National Monument
	Amphibian
	9

	Fort Matanzas National Monument
	Reptile
	25

	Fort Pulaski National Monument
	Amphibian
	9

	Fort Pulaski National Monument
	Reptile
	23

	Great Smoky Mountains National Park
	Amphibian
	73

	Kennesaw Mountain National Battlefield Park
	Amphibian
	28

	Kennesaw Mountain National Battlefield Park
	Reptile
	23

	Moores Creek National Battlefield
	Amphibian
	28

	Moores Creek National Battlefield
	Reptile
	30

	Timucuan Ecological & Historic Preserve
	Amphibian
	24

	Timucuan Ecological & Historic Preserve
	Reptile
	42


1.1.3  Conservation Biology Institute Protected Areas Database

For this report, protected area boundaries were evaluated according to the Conservation Biology Institute Protected Areas Database (PAD), Version 3.  Version three of the PAD specifically includes a complete update of twenty eastern and two western U.S. States, the most recently released National Wildlife Refuge Boundaries from USFWS for the whole country, and editing of identified label inconsistencies. Protected areas were not distinguished or excluded based on the type or level of protection, usually evaluated according to the GAP Analysis Program Code of 1, 2, 3, or 4.  

We have included a version of the PAD v. 3 in the data disks of this report called ‘snop_pad3.shp’.  The original PAD v. 3 was clipped to the seamless project boundaries, updated with the latest boundaries of national parks.  Additionally, the ‘agency’ attribute in this shapefile was updated for consistency.  All citations or use of this data file should reference Conservation Biology Institute.  For more information, see the metadata file associated with this shapefile and visit web-site, http://www.consbio.org/cbi/projects/PAD/index.htm.

1.1.4  TNC Ecoregion Boundaries
Ecoregions of the United States of America compiled for The Nature Conservancy's Ecoregional Planning purposes in 2001.  The ecoregion boundaries were originally on Bailey, 1994, but have been extensively modified by TNC's eocregional planning teams.  A version of this layer, tnc_ecoregions_2001.shp, is included in the data disks of this report.  Layer was reprojected from original projection to the seamless project projection: USA_Contiguous_Albers_Equal_Area_Conic_USGS_version.
1.1.5  EPA Hexagons
This coverage consists of the Environmental Protection Agency Ecological Mapping and Assessment Program (EMAP) hexagons clipped to the southeast seamless network region. Each hexagon is approximately 250 square miles. The design, a systematic grid covering of the state, allow for a uniformed spatial distribution in which to sample. The grid's placement is determined by a formal randomization to ensure strict adherence to requirements for probability sampling.

1.2  Seamless Report Analyses

1.2.1  Land Ownership of Seamless Network
We used the Conservation Biology Institute’s PAD v.3 shapefile for the southeast seamless network to evaluate the number of acres and percent of areas managed by different land management agencies (figure 2 in report).  The ‘agency’ attribute in this shapefile was updated for consistency.  We then grouped management areas by their governing agency and summarized the total number of acres and percent acres within the project region managed by the agency.
1.2.2  Percent Ecoregions comprised Protected Areas
We compared the Conservation Biology Institute’s PAD v.3 shapefile with the TNC Ecoregional Boundaries shapefile in order to determine the percent of each ecoregion that is comprised of protected areas (figure 3 in report).   All protected areas in the PAD database and with in the project region were included, regardless of management agency, or protection status.  Protected areas that crossed the project region were clipped to the boundary of the project region.  We calculated the total area of ecoregions within project boundaries.  We then summed the areas within each ecoregion covered by protected areas.  We used these values to calculate the percentages shown in figure 3.
1.2.3  Biodiversity Hotspots by Hexagon
The hexagon hotspot analysis (figure 4) consisted of two steps: (1) a spatial comparison of NatureServe point element occurrences and EPA EMAP hexagons, and (2) a summation of species within each hexagon.  The two input layers were an element occurrence shapefile (Appendix section 1.1.1) and the EPA EMP hexagon shapefile (Appendix section 1.1.5), both selected to only include features within the project region.  The format of the element occurrence shapefile was ‘point’ where each point represented the centrum of the element occurrence polygon.  

The first step consisted of a spatial join operation where each element occurrence record was assigned to the hexagon that it intersected.  The second step consisted of summation analyses in MS Access where records were grouped by hexagon, and the number of unique species was counted for each hexagon.  Hexagons in figure 4 that appear as white indicate that no species of conservation concern were found in those hexagons.
1.2.4  Species of Conservation Concern by Management Agency
The number (figure 5) and percent (figure 6) of species of conservation concern were calculated based on: (1) a spatial comparison of NatureServe point element occurrences and Conservation Biology Institute PAD v.3 shapefiles, and (2) a summation of species found on lands managed by each agency.  The two input layers were an element occurrence shapefile (Appendix section 1.1.1) and the Conservation Biology Institute PAD v.3 (Appendix section 1.1.3), both selected to only include features within the project region.  

The first step consisted of a spatial join operation where each element occurrence record was assigned to the management unit that it intersected.  If an element occurrence did not fall into a protected area it was assigned as ‘non seamless lands’.  The second step consisted of summation analyses in MS Access where records were grouped by management agency, and the number of unique species was counted for each agency.  
1.2.5  Species of Conservation Concern on NPS units
The number (figure 7) and density (figure 8) of species of conservation concern on national parks were calculated in three steps: (1) a spatial comparison NatureServe polygon element occurrences and NPS features within Conservation Biology Institute PAD v.3; (2) a review and revision of the element occurrences selected in step 1 by natural heritage biologists; and (3) a summation of species found on national parks including those added from NPSpecies database.  In the first step, NatureServe element occurrence polygons were selected if they intersected with one of the 32 national parks in the seamless region.  In the second step, this list of element occurrences on national parks was reviewed by expert biologists in the appropriate natural heritage program.  Element occurrences were removed if the level of uncertainty associated with the location of the species population was too great to ascribe it to a national park unit, or if additional information known by the biologist caused them to exclude the record.  The result of the second step was a reduced number of element occurrence records found on national parks.  In the third step, this list of element occurrences was grouped by national park and species to obtain a unique number of species per park.  To this list, we added species whose presence on the national park was confirmed by the NPSpecies certified and completed lists we obtained (see section 1.1.2 of this Appendix).  From step 3, we were able to generate the national park species charts shown in Figures 7 and 8.
To highlight the number of species that are highly dependent on national park management (figure 9), we took the final list of national park species from step 3 above, and looked at all mappable and extant element occurrence records for this subset of species across the United States (all 50 states).  This data was extracted from NatureServe’s nationwide multi-jurisdictional database.  We were able to obtain species population data for all US States except: PA, MA, NJ, AZ, NM.  From this data set, we calculated the percentage of known populations for these species that occur on an individual park unit.  In figure 9, we show the number of species that are highly dependent on park management, defined as those species for which at least 25% of their known US populations occur on an individual park

1.2.6  Species of Conservation Concern Lists for NPS units

The lists of species shown in Appendix 3 of this report were generated by the process described in the previous section (1.2.5), specifically after step 3.  Additionally, we included ‘Birds of Concern’ on these national park species.  ‘Birds of Concern’ are defined in section 1.0.1.3 of this appendix.  In appendix 3, we indicate the source of information, NatureServe or NPSpecies, we used assign a given species to a park.
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