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Species at Risk on DOD Installations Executive Summary

1.0 Executive Summary

Department of Defense lands play an essential role in maintaining homeland
security, and are also important for safeguarding the nation’s natural heritage. Managing
DOD lands in a way that both supports military readiness and sustains ecological
integrity requires an understanding of the species and ecosystems that are found on and
around these bases. What species at risk are found on these military lands? On which
installations are they most abundant? How can management of habitat on military lands
help maintain these species and avoid the need for their listing under the Endangered
Species Act? This report helps the Department of Defense to answer these important
questions.

Department of Defense lands are thought to support more federally listed species
than any other major federal agency, and to harbor more imperiled species than lands
managed by either the National Park Service or U.S. Fish and Wildlife Service (Groves et
al. 2000a). Many military bases are located in biologically rich areas of the United
States, including coastal areas where human development is a major threat to
biodiversity. Some of these bases have become the last refuges of imperiled species
habitat in rapidly urbanizing landscapes. Proactive conservation of imperiled species and
their habitats on and around DOD installations can help preclude the need for federal
listing, reduce recovery costs, and protect significant biological diversity, while enabling
the services to continue providing high quality military training. NatureServe’s work
under this project is intended to assist the military in focusing conservation efforts
towards species that may warrant federal listing if population declines occur or continue.

In this report we define species at risk as plant and animal species that are not yet
federally listed as threatened or endangered under the Endangered Species Act, but that
are either designated as candidates for listing or are regarded by NatureServe as critically
imperiled or imperiled throughout their range. NatureServe provides two major types of
analyses in the report: (1) analyses of species at risk that are highly dependent on DOD
lands and management for their survival, and (2) analyses of installations with high
numbers or densities of species at risk. These analyses aim to help DOD to direct
resources towards both high priority species and high priority installations.

The key findings of our assessment are:

e Ofthe 729 DOD installations analyzed in this report, 224 (30%) contain species at
risk, representing a total of 523 different species.

e Ofthese 523 species at risk, 47 are federal candidates, 136 are regarded by
NatureServe as critically imperiled, and 340 are imperiled.

e The majority (67%) of these species at risk on a national basis are vascular plants.

e Geographic patterns for species at risk on military lands conform to nationwide
patterns of species imperilment (Chaplin et al. 2000), with particularly high
numbers of at-risk species occurring on installations in Hawaii, central and
southern California, southern New Mexico, and parts of Florida. Geographic
patterns of species at risk density further emphasize the importance of
conservation efforts on installations in Hawaii, California, and Florida.

January 2004 111



Species at Risk on DOD Installations Executive Summary

In terms of total numbers, Army installations contain almost twice the number of
at-risk species as Air Force and Navy installations. In terms of species at risk
density, Army and Navy installations contain roughly three-fold greater densities
than do Air Force, Marine Corps, and Army Corps of Engineers installations.

Of the 729 DOD installations analyzed in this report, the majority harbor very few
species at risk. Sixty-five percent of installations contain 1-2 species, 20%
support 3-5 species, and 15% have 6 or more species.

Twenty-four species at risk appear to be restricted to individual DOD
installations, and occur nowhere else. Overall, 82 species at risk have at least half
of their occurrences residing on individual installations.

Twenty-four installations have five or more at-risk species occurring in their
buffer areas. Many of these species are candidates for federal listing.

The key management implications that follow from our assessment are:

The majority of species at risk that warrant management and conservation on a
national basis are vascular plants, although reptiles and freshwater species may
also deserve special attention.

DOD should focus efforts and funding on protecting at-risk species and associated
habitats on installations in biologically rich areas of the country, particularly
central and southern California, Florida, and Hawaii.

Several ecoregions contain installations with particularly high numbers of species
at risk: Hawaii, California Central and South Coasts, Chihuahuan Desert, East
Gulf Coastal Plain, and the South and Mid-Atlantic Coastal Plains. Given that
many DOD installations occupy significant areas in these ecoregions, especially
in the western United States (Leslie et al. 1996), conservation of at-risk species on
these installations would likely contribute to overall efforts to conserve
biodiversity within these ecoregions.

If DOD sets priorities for species conservation funding by military service,
resources could be directed toward the Army and Navy, both of which have
significantly higher numbers and densities of species at risk than the other
military services.

On installations with relatively few species at risk, DOD may be able to
implement single species management strategies. In contrast, for installations
with many at-risk species, DOD may need to implement multi-species or
ecosystem level management plans.

Natural resource managers of installations have an important responsibility to
conserve and protect species at risk that are nearly (58 species) or completely (24
species) restricted to DOD lands. Conservation efforts on the 12 installations
shown in Table 1 (see section 4.3.2) that contain at-risk species that occur
nowhere else are perhaps the most vital because these species are so highly
dependent on military management activities.

DOD should focus resources on protecting closely adjoining lands from
encroachment, particularly on installations with high numbers and/or densities of
at-risk species. DOD also should work with neighboring landowners to protect
species at risk that occur in buffer areas surrounding installations.
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2.0 Introduction — Project Description

Managing Department of Defense lands in a way that both supports military
readiness and sustains ecological integrity requires an understanding of the species and
ecosystems that are found on and around these bases. The information and analyses
supplied through this project by NatureServe and its member natural heritage programs
provides the U.S. Department of Defense (DOD) and the U.S. Fish and Wildlife Service
(FWS) with key findings about species at risk on military bases.

Department of Defense lands are thought to support more federally listed species
than any other major federal agency, and to harbor more imperiled species than lands
managed by either the National Park Service or U.S. Fish and Wildlife Service (Groves et
al. 2000a). Many military bases are located in biologically rich areas of the United
States, including coastal areas where human development is a major threat to
biodiversity. Some of these bases have become the last refuges of imperiled species
habitat in rapidly urbanizing landscapes.

This report should assist the military in focusing efforts towards conservation of
species that may soon need federal listing if population declines occur or continue. Some
of these at-risk species may be endemic to military landholdings or dependent on military
efforts to remain viable or achieve recovery. Proactive conservation of imperiled species
and their habitats on and around DOD installations can help preclude the need for federal
listing, reduce recovery costs, and protect significant biological diversity, while enabling
the services to continue providing high quality military training.

For the purposes of this project we define species at risk (also referred to as at-risk
species) as plant and animal species that are not federally listed as threatened or
endangered under the U.S. Endangered Species Act, but that are either federally listed as
candidates or are ranked by NatureServe as critically imperiled or imperiled throughout
their range. Species at risk included in this report must also have at least one population
that occurs on or near (within a 2-kilometer/1.24-mile buffer) a Department of Defense
installation.

In this report, NatureServe provides two major types of analyses which are detailed
in the results section: (1) analyses of species at risk that occur only or mostly on DOD
lands or that are otherwise highly dependent on DOD management for their survival, and
(2) analyses of installations with high numbers or densities of species at risk. These
analyses aim to help DOD to direct resources towards both high priority species at risk
and high priority installations.

This report is an extension of the report completed by NatureServe for the
Department of Defense in July 2002, “Species of Concern on Department of Defense
Installations” (note name change from “species of concern” to “species at risk”). In the
original 2002 report, NatureServe provided preliminary analyses in the form of reports,
tables and maps. This January 2004 revised report uses the same data set, but expands on
the analyses from the preliminary project report and highlights key findings in a results
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section (section 4). We also did more in-depth analyses of species at risk within
installations and in buffer areas surrounding installations. In addition, NatureServe has
included some new key analyses in this revised report, including:
e A figure showing the number of bases that fall into different ranges of
numbers of species at risk
e Several analyses of the density of species at risk on DOD installations

This report contains the following major sections:

e Section 3 (Methods) describes the general methods NatureServe and its member
natural heritage programs employ to gather and maintain standardized
information on biological diversity, as well as the methodology and analyses used
in this assessment.

e Section 4 (Results) outlines key findings of the assessment and provides
suggestions and guidelines for the use of the project results.

e Section 5 (Conclusion) offers management recommendations for DOD that follow
from the findings of the assessment.

e Section 6 (Future Directions) describes a current project underway to write
management guidelines for four species at risk on DOD lands.

e Appendices contain supporting documents useful for interpretation.

For additional information, contact NatureServe project manager Nancy Benton
(nancy benton@natureserve.org), or senior database conservation specialist Marcos
Robles (marcos_robles@natureserve.org), at 703-908-1800.
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3.0 Methods

NatureServe is the leading source of the “best available” information on the status
of rare and imperiled species and ecosystems in the United States. Many organizations
and federal agencies, including the U.S. Fish and Wildlife Service, use NatureServe’s
conservation status ranks to guide their conservation priorities. This information is
developed centrally by NatureServe and by each member natural heritage program using
a standardized methodology. In this section we define the methodology and analyses
used in this report.

In order to help DOD focus conservation efforts on rare and imperiled species on
DOD installations, NatureServe conducted an analysis based on the actual locations of
species, specifically species at risk (defined in Section 3.3 below), occurring on or near
DOD installations. The fundamental units of this analysis, which we define below, are
the element, representing a full or infraspecies taxa, and the element occurrence,
representing an observed location of an element. The analysis also utilized the
NatureServe conservation status ranks (defined in Section 3.1.3 below).

3.1 NatureServe Data
3.1.1 Element

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 the analysis of
species at risk on DOD installations, 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.

3.1.2 Element Occurrence

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). For the
purposes of this report, the element occurrence is the basic unit used to determine
whether a species at risk occurs on a DOD installation, as described in Section 3.3.2.
Element occurrence records that are unmappable, known to be misidentified, or have
been determined by NatureServe to be historical or extirpated are excluded from the
analysis.
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3.1.3 NatureServe Conservation Status Ranks
3.1.3.1 Description of NatureServe Conservation Status Rank Criteria

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
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For a more comprehensive treatment of NatureServe elements and conservation status
ranks, see Appendix 8.1 (Metadata) or http://www.natureserve.org/explorer/.

3.1.3.2 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 at risk (see
section 3.3.1 below), but the global rank value is also provided for each species at risk in
Appendices 8.2 and 8.3. Details regarding rounded ranks including the algorithm used to
calculate the ranks are found in Appendix 8.1f. (Metadata).

3.1.4 NatureServe Field Definitions

For a complete description of the data fields used in the analysis and deliverables
for this report, please see Appendix 8.11 (Metadata).

3.2 DOD Installations
3.2.1 Installation Boundaries

For the purposes of this report, military installation boundaries are determined
based on military installations identified in the U.S. Geological Survey data set “Federal
Land Features of the United States” (National Atlas 2002). In coordination with DOD,
we determined that this layer best represents the location and boundaries of military
installations across the country. Since the minimum map resolution of the USGS
coverage is 640 acres or one square mile, installations that are under this size are
generally not shown.

3.2.2 Fort Bliss Military Reservation and White Sands Missile Range

Element occurrence data are not currently available for species on Fort Bliss
Military Reservation (FBMR) or White Sands Missile Range (WSMR) in New Mexico
and Texas. The data that are presented for these installations in this report is based on a
species list obtained directly from FBMR and WSMR. Global, national, and state level
data for those species that could be taxonomically matched up with species data in
NatureServe’s central databases were included in the species at risk analysis; however,
statistics that are based on specific locational information such as occurrence or base /
buffer counts do not include numbers for FBMR or WSMR.
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In addition, Fort Bliss is represented on the USGS “Federal Land Features of the
United States” coverage as two polygons (National Atlas 2002). The first is titled “Fort
Bliss” and is entirely in Texas, and the second is titled “Fort Bliss — McGregor Range”
and is entirely in New Mexico. For the purposes of this analysis “Fort Bliss” and “Fort
Bliss — McGregor Range” were treated as one unit.

3.3 Species at Risk
3.3.1 Species at Risk Conservation Status Criteria

For the purpose of this report, species at risk are defined as native, regularly
occurring species in the United States that are not federally listed under the U.S.
Endangered Species Act, but are either:

e Candidates for listing under the U.S. Endangered Species Act, or

e Critically imperiled (rounded global rank of G1 or T1) or Imperiled (rounded

global rank of G2 or T2), according to the NatureServe conservation status rank
criteria.

Accordingly, three categories of species are used for most analyses in this report:
e (Category 1: Federal Candidates

e Category 2: Critically Imperiled (rounded global rank = G1/T1)

e Category 3: Imperiled (rounded global rank = G2/T2)

Note that categories 2 and 3 are mutually exclusive (e.g. a species can only have a
rank of G1/T1 or G2/T2), while species in category 1 may also have rounded global ranks
of G1/T1 or G2/T2 (or other global ranks). Federal status designations (according to the
U.S. Fish and Wildlife Service listing process under the Endangered Species Act) and
NatureServe conservation status ranks are not always consistent as they use different
systems and criteria to designate rare species.

3.3.2 Species at Risk Location Criteria

Species at risk are considered to be located on a DOD installation(s) if one or
more element occurrence(s) of that species resides:
e completely or partially (e.g. across installation border) within the boundaries of an
installation; or
e within a 2 km (1.24 mi) distance of a DOD installation according to the USGS
coverage described previously.

Given these location criteria, it is important to note that results indicating species
presence on any particular installation may include species occurrences that reside in the
2 km buffer zone. This buffer zone (also referred to in the report as “closely adjoining
lands”) has been included for several reasons:
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e the location of a species at risk occurrence near an installation may indicate that
the occurrence is actually found on both sides of the fence;

e the analyses are being conducted using the centrum points of occurrences that
actually occupy a certain spatial extent; occurrences should not be excluded
because the centrum falls slightly outside an installation boundary;

e there may be data gaps on installations due to a lack of inventory and/or data
sharing with NatureServe’s member state natural heritage programs.

We did conduct a separate analysis to evaluate those species occurrences that reside
only within the buffer zones of installations (Results section 4.3.3) to inform
encroachment issues.

3.3.3 Species at Risk Metrics
Two metrics of at-risk species are assessed in this report: (1) number of species at
risk on DOD installations and (2) density of species at risk density on DOD installations.

The latter metric, calculated as number of species per 100 square miles, is needed to
compare species presence on DOD installations of varying sizes.
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4.0 Results
4.1  Nationwide Assessment of Species at Risk on DOD Installations
4.1.1 Species at Risk

A total of 523 species at risk are found on the 729 DOD installations analyzed in
this report. In terms of federal and conservation status, 47 are federal candidates, 136 are
critically imperiled (G1/T1) and 340 are imperiled (G2/T2)" (Figure 1). Species found on
DOD lands represent roughly 15% of the nationwide list of at-risk species in the United
States. Appendix 8.2 lists these at-risk species found on DOD installations, along with
information about their federal and conservation rank statuses. Appendix 8.3 lists these
species along with the installations on which they occur.

The majority of species at risk on military lands are vascular plants (352),
followed by invertebrate animals (107) and vertebrate animals (64) (Figure 2). This
proportion of at-risk species by group is similar to patterns of species imperilment found
on all U.S. lands (Master et al. 2000). While the number of reptiles that are at-risk on
DOD installations is relatively low (14), these reptiles represent over one third of the
reptiles at-risk nationwide (39). In addition, our report does not highlight freshwater
aquatic species, even though previous nationwide reports indicate that freshwater species
groups (e.g. freshwater mussels and crayfishes) contain a particularly high percentage
(>50%) of imperiled species (Master et al. 2000, Master et al. 1998). Therefore, the
majority of species at risk that warrant management and conservation on a national basis
are vascular plants, though reptiles and perhaps freshwater species may also deserve
special attention. Prioritizing species for conservation often depends on regional or even
installation specific conditions. We assess these factors in report sections 4.1.2 and 4.3.

Figure 1. Summary of federal status and Figure 2. Percentage of species at risk present
NatureServe conservation status rank of species on DOD installations by species group.

at risk on DOD installations.

26%
20%
65%
M Federal Candidate
[ Critically Imperiled (G1 or T1) OAmphibianOReptiles ~ OFishes BBirds
O Imperiled (G2 or T2) EMamm  HInvertebrat OPlant

' Note: Species designated as Federal Candidates may also have a NatureServe conservation status rank of G1/T1 or
G2/T2. However, species designated as critically imperiled (G1/T1) cannot also be classified as imperiled (G2/T2)
because these two categories are mutally exclusive (see section 3.3.1 for more details).
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4.1.2 Geography of Species at Risk

Geographic patterns of species at risk on military lands follow nationwide
patterns of species imperilment found on all U.S. lands (Chaplin et al. 2000), with
particularly high numbers of at-risk species occurring on installations in Hawaii, central
and southern California, southern New Mexico, and parts of Florida (Figure 3a). Other
installations with high numbers of species at risk occur in portions of the southeastern
United States, including Alabama, Georgia, Florida, and North Carolina.

Using ecoregions as a frame of reference, the following TNC ecoregions (Groves
et al. 2000b) contain installations with high numbers of species at risk: Hawaii, California
Central and South Coasts, Chihuahuan Desert, East Gulf Coastal Plain, and the South and
Mid-Atlantic Coastal Plains (Figure 3b). Given that many DOD installations occupy
significant areas in these ecoregions, especially in the western United States (Leslie et al.
1996), conservation of at-risk species on these installations would likely contribute to
conserving many characteristic species and communities within these ecoregions.

An analysis of raw numbers of species at risk on DOD installations tends to skew
results towards large installations because, all other factors being equal, the likelihood of
species presence on large installations is higher than on small installations. For example,
some western DOD installations, which are significantly larger than installations in other
parts of the country, have high numbers of at-risk species (e.g. White Sands Missile
Range in New Mexico and Nellis Air Force Base in Nevada). We therefore conducted an
analysis of species at risk density (number of species per 100 square miles) on DOD
installations. This measurement normalizes area differences, and thus pinpoints
installations with high concentrations of species regardless of installation size.
Geographic patterns of at-risk density, shown in Figure 3¢, further emphasize the
importance of conservation efforts on installations in Hawaii, California and Florida.
Large installations in the Southwest, in contrast, diminish in importance when evaluated
from a species density perspective, while other installations in the Pacific Northwest
(Camp Adair Military Reservation in Oregon), the Southeast (Pope Air Force Base in
North Carolina), the Northeast (McGuire Air Defense in New Jersey) and the Mid-
Atlantic (U.S. Naval Supply Center in Virginia) are shown to contain significant species
densities.
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Figure 3a. Map depicting the number of species at risk found on DOD installations across the fifty U.S. states. Top 20 installations are labeled (see Figure 6a
for actual number of at-risk species found on these installations). Species at risk occurrence data for Pennsylvania and Massachusetts is not available. The
absence of data in any particular geographic area does not necessarily indicate that species at risk are not present. SOURCES: NatureServe 2003, National Atlas
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Results

Figure 3b. Map depicting the number of species at risk found on DOD installations, framed by TNC ecoregion boundaries. Species at risk occurrence data for
Pennsylvania and Massachusetts is not available. The absence of data in any particular geographic area does not necessarily indicate that species at risk are not

present. SOURCES: NatureServe 2003, National Atlas 2002, Groves et al. 2000D.
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Species at Risk on DOD Installations
Figure 3c. Map depicting the density of at-risk species (no. species/100 square miles) occurring on DOD installations across the fifty U.S. States. Top 20

installations are labeled (see Figure 6b for actual densities found on these installations). Species at risk occurrence data for Pennsylvania and Massachusetts is
not available. The absence of data in any particular geographic area does not necessarily indicate that species at risk are not present. SOURCES: NatureServe

2003, National Atlas 2002.
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4.2 Assessment of Species at Risk by Military Service

Given that each military service may implement unique strategies to address
species biodiversity conservation, we assessed species at risk patterns among the five
military services. In terms of total numbers, Army installations contain almost twice the
number of at-risk species than Air Force and Navy installations, followed by lower
numbers on Army Corps of Engineers and Marine Corps installations (Figure 4a). In
terms of species at risk density, Army and Navy installations contain roughly three fold
greater densities than found on Air Force, Marine Corps and Army Corps of Engineers
installations (Figure 4b).

Different patterns emerge when comparing species at risk numbers and densities
on Army versus Navy installations. Of the installations that contain at-risk species, Army
installations (11.1 million acres) occupy four times the amount of land as do Navy
installations (2.8 million acres). Given this, it is not surprising that more species at risk
occur on Army installations (Figure 4a), but it is significant that at-risk density is higher
on Navy installations (Figure 4b). Many of the organisms on Navy installations are
coastal species that require unique habitat and management efforts to ensure their
survival. A similar contrast in numbers and densities occurs on Army Corps of Engineers
versus Marine Corps installations, where a higher number of at-risk species occur on
Army Corps of Engineers land (86 species on 8,091 acres) than Marine Corps lands (21
species on 1,487 acres), but higher densities are found on Marine Corps lands (Figure
4b).
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Figure 4. (a) Number and (b) density of species at risk by military service.
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4.3 Assessment of Species at Risk on Installations

4.3.1 Installation Highlights

Of the 729 DOD installations Figure 5. Of the DOD installations with species
analyzed in this report, 224 (30%) at risk, percent of installations with varying
contain species at risk (see Appendix 8.4 amounts of species.
and Appendix 8.5 for summarized and 20 1%
detailed information about these 12%

installations, respectively). The majority
of these installations contain very few
species at risk (Figure 5). Sixty-five
percent contain only 1-2 species,
followed by 20% containing 3-5 species,

and 15% containing more than 6 species. 20%

Installations with the highest 65%

numbers and densities of species at risk

are shown in Figure 6a and 6b,

respectively. As noted earlier, Number of Species at Risk
installations with particularly high ) [13-5
numbers and densities of species at risk

are located in central and southern Oé6-12 B13-26
California, Hawaii, and Florida (Figure W27 -46
3, Figure 6). Schofield Barracks
Military Reservation, Makua Military
Reservation, Lualualei Naval Reservation, and Haiku Naval Reservation in Hawaii and
Homestead Air Force Base in Florida are notable because they rank in the top 20
installations for both total number and density of at-risk species.

Some installations in the Southwest contain high numbers of species at risk
(White Sands, Ft. Bliss McGregor Range, Ft Huachuca), while other installations in the
pacific northwest (Camp Adair Military Reservation in Oregon), mid-atlantic (U.S. Naval
Supply Center in Virginia), southeast (Pope Air Force Base in North Carolina) and
northeast (McGuire Air Defense in New Jersey) contain high species densities (Figure 6).
This contrasting pattern of species number and densities is an artifact of two co-occurring
factors: (1) the highly variable size of installations (Figure 6b), and (2) changing patterns
of species diversity. Given that management and other factors may be quite different on
installations of different sizes, a future analysis of large versus small installations may
help clarify species at risk patterns. Again, the measurement of species at risk density
normalizes differences in installation size, and is perhaps the most accurate metric of the
presence of at-risk species on installations (though it may tend to overemphasize small
installations — see Figure 6b).
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Figure 6. DOD installations with (a) highest number and (b) highest densities of species at risk. Numbers

of species at risk by federal status and conservation status are shown in (a). Species density (no.

species/square mile) and installation size shown in (b).
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The absence of species at risk on the other 70% of U.S. installations that we
analyzed does not necessarily indicate that these species do not occur on these
installations (see Appendix 8.6 for a list of DOD installations in USGS reference layer
without species at risk). It is important to reiterate here that species location data in
Pennsylvania and Massachusetts was not available at the time the analysis for this report
was conducted. In addition, we do not have the information needed to distinguish
between installations that have been inventoried (and no at-risk species were found) from
those that have not been inventoried. For those installations that have been inventoried,
there is no data available to indicate whether the level of effort was adequate to rule out
species at risk presence. Further, this report does not include DOD installations that are
not represented in the USGS coverage (e.g. installations of areas less than one square
mile and others) used to identify installations for analysis (Appendix 8.7 contains a
partial list of these installations). Although beyond the scope of this report, an analysis of
these data artifacts would complement the results of this report. Specifically, it would
help DOD balance efforts between conservation of at-risk species known to occur on
military lands versus inventory of areas to fill species at risk data gaps.

Notwithstanding these data limitations, and given the national scope of this
analysis, some potential management strategies and prioritization activities follow from
the results of this report. For example, DOD may be able to implement distinct
management strategies on installations with relatively few species at risk versus those
with many at-risk species. For those installations with very few species at risk (e.g. 65%
installations with one or two species), single species management plans may be adequate.
In contrast, for installations with many at-risk species (e.g. 35% installations with more
than two species), DOD may need to implement landscape or ecosystem level
management plans in order to adequately protect these species. Of course, many other
factors would help refine this strategy, including installation size, military operations,
habitat conditions, hydrological conditions, and the surrounding landscape. We address
the last issue, the number of species at risk in areas immediately bordering DOD
installations, in section 4.3.3.

4.3.2 Species Restricted to DOD Installations

Twenty-four species are restricted to only one DOD installation (Table 1)
(Appendix 8.5 contains detailed habitat and threat information for these species within
each installation where they occur). Overall, 82 species at risk have at least half (>50%)
of their occurrences residing on DOD installations (Figure 7) (Appendix 8.3 includes a
complete list of these species).

Natural resource managers of these installations have a unique opportunity and
important responsibility to conserve and protect these species with very restricted ranges.
For example, San Clemente and San Nicholas Island Naval Reservations in southern
coastal California contain 10 vascular plant and 3 terrestrial snail species that are
restricted to these installations, and are found nowhere else. These are narrowly
distributed endemic species that are restricted due to their isolation on these islands. On a
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nationwide basis, conservation efforts on the 12 installations shown in Table 1 are
perhaps the most vital to ensure at-risk species persistence on DOD installations because
these species are so highly dependent on military management activities.

Table 1. Species with all known occurrences residing in one DOD installation.

Military Species Number
Service Installation Name State Group Scientific Name Common Name of EOs
Air Force  |Holloman Air Force Base |NM Mammals Neotoma micropus White Sands Woodrat 7
leucophaea
Air Force  [Wendover Range uT Flowering Atriplex canescens var. 1
Plants gigantea
Army Fort Belvoir Military VA Amphipods  |Stygobromus phreaticus Northern Virginia Well 1
Reservation Amphipod
Army Fort Huachuca AZ Flowering Erigeron lemmonii Lemmon's Fleabane 1
Plants
Army Fort McClellan Military AL Caddisflies  |Hydroptila setigera A Caddisfly 1
Reservation (Closed)
Army Hunter-Liggett Military CA Flowering Pogogyne clareana Santa Lucia Pogogyne 8
Reservation Plants
Army Makua Military Reservation|HI Flowering Korthalsella degeneri Degener Korthalsella 1
Plants
Army Makua Military Reservation|HI Terrestrial Partulina dubia Achatinellid Land Snail 1
Snails
Army Schofield Barracks Military |HI Flowering Melicope cinerea Manena 1
Reservation Plants
Marine Camp Pendleton Marine |CA Flowering Eryngium pendletonensis 1
Corps Corps Base Plants
Navy Chocolate Mountain Naval |CA Flowering Opuntia munzii Munz Cholla 2
Aerial Gunnery Range Plants
Navy San Clemente Island Naval|CA Flowering Astragalus nevinii San Clemente Island 17
Reservation Plants Milkvetch
Navy San Clemente Island Naval|CA Flowering Brodiaea kinkiensis San Clemente Island 17
Reservation Plants Brodiaea
Navy San Clemente Island Naval|CA Flowering Camissonia guadalupensis  |San Clemente Island Evening{ 7
Reservation Plants ssp. clementina Primrose
Navy San Clemente Island Naval|CA Flowering Delphinium variegatum ssp. |Thorne's Royal Larkspur 7
Reservation Plants thornei
Navy San Clemente Island Naval|CA Flowering Hazardia cana San Clemente Island 14
Reservation Plants Hazardia
Navy San Clemente Island Naval|CA Flowering Linanthus pygmaeus ssp. 1
Reservation Plants pygmaeus
Navy San Clemente Island Naval|CA Flowering Triteleia clementina San Clemente Island Triteleia 9
Reservation Plants
Navy San Clemente Island Naval|CA Terrestrial Micrarionta gabbi San Clemente Islandsnail 2
Reservation Snails
Navy San Clemente Island Naval|CA Terrestrial Xerarionta intercisa Plain Cactussnail 1
Reservation Snails
Navy San Clemente Island Naval|CA Terrestrial Xerarionta redimita Wreathed Cactussnail 1
Reservation Snails
Navy San Nicolas Island Naval |CA Flowering Eriogonum grande var. San Nicolas Island 2
Reservation Plants timorum Buckwheat
Navy San Nicolas Island Naval |CA Terrestrial Micrarionta feralis San Nicolas Islandsnail 1
Reservation Snails
Navy San Nicolas Island Naval |CA Terrestrial Micrarionta opuntia Pricklypear Islandsnail 1
Reservation Snails
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Figure 7. Numbers of species at risk in which at least 50% of all known occurrences (EOs) reside in one
installation.
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4.3.3 Installation Buffer Analysis

On many military installations there are concerns regarding encroachment of non-
compatible land uses in surrounding areas that may adversely impact DOD training
missions. At the same time, many of these land uses may hinder or restrict the continued
persistence and survival of species at risk. We therefore analyzed species at risk presence
within a two-kilometer ‘buffer’ area immediately surrounding DOD installations.

Twenty-four installations have five or more at-risk species occurring in their
buffer areas (Figure 8). Many of these species, especially in Hawaii, are candidates for
listing. In the buffer of one installation alone — Schofield Barracks Military Reservation
in Hawaii — there are 15 Federal candidate species, 16 critically imperiled species, and 9
imperiled species.

In an analysis of species with restricted ranges (similar to the analysis in section
4.3.2 above, but this analysis examined buffer areas only), we found 11 species that had
75% or more of their total known occurrences restricted to the buffer area of a single
installation (Table 2). For example, again on Schofield Barracks Military Reservation in
Hawaii, 3 species -- one flowering plant (Cyrtandra sessilis) and two land snails — are
known to occur only within two kilometers of this reservation boundary. These species
are highly dependent on land management and conservation actions in and around the
installations where they occur.
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In a final species occurrence analysis of lands adjoining military installations, we
highlight some installations that do not have any at-risk species directly within their
boundaries, but that do have species at risk within two kilometers of their border.
Seventy-two installations fall into this category, with 100% of the species occurrences
residing in the buffer area, and zero known species occurrences from within the
installation boundary. A list of these installations is included in Appendix 8.8.

If the conservation needs of species at risk on closely adjoining lands are not
addressed with appropriate management strategies, then some may become listed by the
U.S. Fish and Wildlife Service under the Endangered Species Act -- a consequence that
may impede military operations on these installations. If, however, the DOD works
cooperatively with neighboring landowners to help protect these species and their
habitats, then perhaps goals for both species conservation and enabling military readiness

can be met concurrently.

Table 2. Species at risk with 75% or more known occurrences (EOs) restricted to buffer areas of a single

installation.
Total Number
Military Number |SAR EOs in| % Total SAR
Species Group Scientific Name Common Name Service Ir llation Name | State | SAREOs Buffer |EOs in Buffer|
Terrestrial Snails  |Auriculella tenella Achatinellid land snail Army Schofield Barracks Military |HI 2| 2
Reservation 100%)
Eowering Plants Carex wahuensis ssp. herbstii  |A sedge Navy Haiku Naval Reservation  |HI 1 1
100%)
Flowering Plants Cyrtandra sessilis Army Schofield Barracks Military |HI 1 1
Reservation 100%)
Reptiles Diadophis punctatus similis San diego ringneck snake Marine Corps Camp Pendleton Marine CA 1 1
Corps Base 100%
Terrestrial Snails  [Helminthoglypta mohaveana Victorville shoulderband Air Force George Air Force Base CA 1 1
(Closed) 100%
[Femns / Fem Allies |Isoetes hyemalis Winter quillwort Army Corps of John H. Kerr Reservoir VA 4 3|
Engineers 75%
Terrestrial Snails  |Lyropupa sp. 1 Pupillid land snail (lyropupa or  [Army Schofield Barracks Military |HI 1 1
lyropupilla) Reservation 100%)|
Terrestrial Snails  [Oreohelix sp. 3 Bearmouth mountainsnail Army |Bearmouth National Guard |MT 1 1
Training Area 100%
|Freshwater Snails |Planorbella magnifica Magnificent rams-horn Army Military Ocean Terminal NC 1 1
Sunny Point 100%)
Other Insects Pnirontis brimleyi An assassin bug Army [Fort Story Military VA 1 1
Reservation 100%)
|ﬁowering Plants Symphyotrichum racemosum Apalachicola river aster Army Corps of Lake Seminole FL 1 1
var. 2 Engineers 100%)
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Figure 8. DOD installations with the highest number of species at risk in a 2-km installation buffer area.
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5.0 Conclusion and Management Recommendations

The U.S. Department of Defense contains the largest number of federally listed
species of all major federal agencies, and its lands also hold more imperiled species than
either National Park Service or Fish and Wildlife Service lands (Groves et al. 2000a).
NatureServe’s work under this project aims to assist the military in focusing efforts
towards conservation of imperiled species that may soon need federal listing if population
declines occur or continue. Below are some of the key management recommendations
that follow from our assessment in this report.

e The majority of species at risk that warrant management and conservation on a
national basis are vascular plants, although reptiles and freshwater species may
also deserve special attention.

e DOD should focus efforts and funding on protecting at-risk species and associated
habitats on installations in biologically rich areas of the country, particularly
central and southern California, Florida, and Hawaii.

e Several ecoregions contain installations with particularly high numbers of species
at risk: Hawaii, California Central and South Coasts, Chihuahuan Desert, East
Gulf Coastal Plain, and the South and Mid-Atlantic Coastal Plains. Given that
many DOD installations occupy significant areas in these ecoregions, especially
in the western United States (Leslie et al. 1996), conservation of at-risk species on
these installations would likely contribute to overall efforts to conserve
biodiversity within these ecoregions.

e If DOD sets priorities for species conservation funding by military service,
resources could be directed toward the Army and Navy, both of which have
significantly higher numbers and densities of species at risk than the other
military services.

¢ On installations with relatively few species at risk, DOD may be able to
implement single species management strategies. In contrast, for installations
with many at-risk species, DOD may need to implement multi-species or
ecosystem level management plans.

e Natural resource managers of installations have an important responsibility to
conserve and protect species at risk that are nearly or completely restricted to
DOD lands. Conservation efforts on the 12 installations shown in Table 1 (see
section 4.3.2) that contain at-risk species that occur nowhere else are perhaps the
most vital because these species are so highly dependent on military management
activities.

e DOD should focus resources on protecting closely adjoining lands from
encroachment, particularly on installations with high numbers and/or densities of
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at-risk species. DOD also should work with neighboring landowners to protect
species at risk that occur in buffer areas surrounding installations.

In conclusion, DOD has a unique opportunity to use the findings in this report to
help focus efforts on early conservation of species at risk on and around DOD
installations, helping to both preserve biological diversity and prevent restrictive land use
policies on DOD lands in the future.
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6.0 Future Directions

A new phase of this project funded by the DOD Legacy program involves the
U.S. Department of Defense, the U.S. Fish and Wildlife Service (FWS), NatureServe,
and NatureServe’s member state natural heritage programs. In this cooperative project,
four species at risk were chosen as initial pilot species based on scientific criteria
developed by NatureServe and the recommendations of the military services. The goal
was to choose one species for each of the four services: Army, Navy, Marines, and Air
Force. The species and installations selected for this pilot project are:

1) Army: Round leaf four o’clock (Mirabilis rotundifolia) on Fort Carson in
Colorado

2) Navy: San Clemente Island fox (Urocyon littoralis clementae) on San Clemente
Island Naval Reserve in California

3) Marines: Coastal goldenrod (Solidago villosicarpa) on Camp Lejeune in North
Carolina

4) Air Force: Florida bog frog (Rana okaloosae) on Eglin Air Force Base in Florida

Currently, local species at risk project teams with members from the pertinent
FWS field office, DOD installation, and state natural heritage program are working
cooperatively to write management guidelines for these species. The sample
management guidance template, which was developed by NatureServe with input from
the FWS and DOD, is attached (see Appendix 8.9). The final work from these four pilot
projects will be highlighted in press releases and on web sites by DOD, FWS, and
NatureServe. The hope is that in the future this effort will be expanded beyond these
four initial species to many more species at risk on DOD installations across the U.S.

January 2004 24



Species at Risk on DOD Installations References

7.0 References

Benchmark Data Standards for the Canadian and U.S. Natural Heritage Programs and Conservation Data
Centres. Prepared by the Association for Biodiversity Information Data Standards Committee, 10

December 1998.

Chaplin, S.J., R.A. Gerrard, H.M. Watson, L.L. Master, and S.R. Flack. 2000. The geography of
imperilment: Targeting conservation toward critical biodiversity areas. Pages 159-199. In Stein, B.A.,
L.S. Kutner, and J.S. Adams Eds. Precious Heritage: The Status of Biodiversity in the United States.
Oxford University Press, New York.

Groves, C.R., L.S. Kutner, D.M. Stoms, M.P. Murray, J.M. Scott, M. Schafale, A.S. Weakley, and R.L.
Pressey. 2000a. Owning Up to Our Responsibilities: Who Owns Lands Important for Biodiversity?
Pages 275-300. In Stein, B.A., L.S. Kutner, and J.S. Adams Eds. Precious Heritage: The Status of
Biodiversity in the United States. Oxford University Press, New York.

Groves, G., Valutis, L., Vosick, D. Neely, B. Wheaton, K., Touval, J., and B. Runnels. 2000b. Designing
a Geography of Hope: A practitioner’s Handbook for Ecoregional Conservation Planning. The
Nature Conservancy. Arlington, VA. 116 pp.

Jenkins, R.E. 1996. Natural Heritage Data Center Network: Managing information for managing
biodiversity. In Biodiversity in Managed Landscapes: Theory and Practice, ed. R.C. Szaro and D.W.
Johnston, pp. 176-192. New York: Oxford University Press.

Jenkins, R.E. 1988. Information management for the conservation of biodiversity. In Biodiversity, ed. E.O.
Wilson, pp. 231-239. Washington: National Academy Press.

Jenkins, R.E. 1985. Information Methods: Why the Heritage Programs work. Nature Conservancy News
35:21-23.

Leslie, M., G.K. Meffe, J.L. Hardesty, and D.L. Adams. 1996. Conserving Biodiversity on Military Lands:
A Handbook for Natural Resource Managers. The Nature Conservancy, Arlington, VA.

Master, L.L, B.A. Stein, L.S. Kutner and G.A. Hammerson. 2000. Vanishing Assets: conservation Status
of U.S. Species. Pages 93-118. In Stein, B.A., L.S. Kutner, and J.S. Adams Eds. Precious Heritage:
The Status of Biodiversity in the United States. Oxford University Press, New York.

Master, L.L., S.R. Flack, and B.A. Stein. Eds. 1998. Rivers of Life: Critical Watersheds for Protecting
Freshwater Biodiversity. The Nature Conservancy, Arlington, VA.

National Atlas. 2002. United States Geological Survey. 1 May 2002.
http://www.nationalatlas.gov/fedlandsm.html

The Nature Conservancy. 1982 (revised 1988). Natural Heritage Operations Manual. The Nature
Conservancy, Arlington, Virginia.

Stein, B.A., L.S. Kutner, J. A. Adams (eds.). 2000. Precious Heritage: The Status of Biodiversity in the
United States. New York: Oxford University Press.

January 2004 25



Species at Risk on DOD Installations Appendix 8.1

8.0 Appendices

8.1 Metadata

Appendix 8.1a. Data Use Suggestions and Guidelines...........ccccceceevervienienenienicneenicnnenn 27
Appendix 8.1b. NatureServe Data Completeness, Quality, and Currentness...................... 28
Appendix 8.1c. Data Exchange Cycle and Data Upload ............cocceoeeiiniineniiineincnicnenn 29
Appendix 8.1d. United States Endangered Species Act Status .........ccceevveeeieenieevieenvenneens 29
Appendix 8.1e. NatureServe Conservation Status Ranks............cocevveeviniininiiniinnncnnenn 32
Appendix 8.1f. Rounded Global Conservation Status Ranks............ccccoevvvevviienieiciieniennnnn. 36
Appendix 8.1g. Standard Global Taxonomic SOUICES..........ccceevveriireriiinienienienieeeieneenee 38
Appendix 8.1h. Supplemental State-Specific Documentation..............ccceeveveerieeeieeniennenn. 45
Appendix 8.11. Data Field Definitions...........cccoeiieiiiiiiiiiiiiiieiieeee e 55
Appendix 8.1j. Additional species at risk data ...........ccceeeiieriiiiieiiiiiiee e 60

January 2004 26



Species at Risk on DOD Installations Appendix 8.1

Appendix 8.1a. Data Use Suggestions and Guidelines

The information about species at risk on military bases is provided to the Department of Defense
(DOD) and the U.S. Fish and Wildlife Service (FWS) for planning, assessment, and
informational purposes. NatureServe reserves all rights in data provided.

This is intended as an initial coarse filter to help identify and prioritize conservation efforts for
species at risk on or near DOD installations on a national level. The analyses and reports
described in the next section can be used, for example, to identify installations that have a
significant number of conservation targets or to identify species that are known to occur mostly
on DOD lands. In both cases, conservation efforts by the DOD 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 installation cannot be construed to mean that no species at risk or other significant
features are present. Installation-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 at risk 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. 2004. 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: Marcos Robles

NatureServe

1101 Wilson Blvd., 15" Floor

Arlington, VA 22209
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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.

Appendix 8.1b. 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 (NHPs) 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 NHPs.

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 DOD species at risk 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:

e 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.

o 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.

e Spatial Data: All element occurrence records are mapped as accurately as recorded by NHPs
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.
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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 NHPs annually in preparation for their annual data
exchange with NatureServe.

Appendix 8.1c. Data Exchange Cycle and Data Upload

NatureServe is linked to the NHPs 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 NHPs 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.

Appendix 8.1d. U.S. Endangered Species Act Status: Data Management
Procedures

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.

How NatureServe Manages U.S. Federal Status Data

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).
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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.
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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 Listed endangered or threatened because of similarity of appearance

T(S/A)

XE Essential experimental population

XN Experimental nonessential population

Combination The taxon has one status currently, but a more recent proposal has

values 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 The taxon itself is not named in the Federal Register as having federal

parentheses 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 The taxon itself is not named in the Federal Register as having official

values in federal status; however, all of its infraspecific taxa (worldwide) do

parentheses 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.
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Appendix 8.1e. NatureServe Conservation Status Ranks

Listed below are definitions for interpreting the global (i.e., range-wide) conservation status
ranks. Global ranks are assigned by NatureServe scientists.

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.
Gl 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., G27?) to express uncertainty, or a range rank (e.g., G2G3) is used to
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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
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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 Presumed Extirpated—Element is believed to be extirpated from the nation or

SX subnation. Not located despite intensive searches of historical sites and other
appropriate habitat, and virtually no likelihood that it will be rediscovered.

NH Possibly Extirpated (Historical)—Element occurred historically in the nation or

SH 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 Critically Imperiled—Critically imperiled in the nation or subnation because of
S1 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 Imperiled—Imperiled in the nation or subnation because of rarity or because of

S2 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 Vulnerable—Vulnerable in the nation or subnation either because rare and

S3 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 Apparently Secure—Uncommon but not rare, and usually widespread in the

S4 nation or subnation. Possible cause of long-term concern. Usually more than
100 occurrences and more than 10,000 individuals.

N5 Secure—Common, widespread, and abundant in the nation or subnation.

S5 Essentially ineradicable under present conditions. Typically with considerably
more than 100 occurrences and more than 10,000 individuals.

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

S?

NU Unrankable—Currently unrankable due to lack of information or due to

SU substantially conflicting information about status or trends.
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Rank Definition

N#N# | Range Rank—A numeric range rank (e.g., S2S3) is used to indicate the range
S#S# | 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—FElement not ranked because it represents an interspecific hybrid, not a

species.
NE Exotic—An exotic established in the nation or subnation; may be native in
SE nearby regions (e.g., house finch or catalpa in eastern U.S.).
NE# Exotic Numeric—An exotic established in the nation or subnation that has been
SE# assigned a numeric rank to indicate its status, as defined for N1 or S1 through
NS5 or S5.
NA Accidental—Accidental or casual in the nation or subnation (i.e., infrequent and
SA 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 Zero Occurrences—Present but lacking practical conservation concern in the
SZ 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 Potential—Potential that element occurs in the nation or subnation but no extant
SP or historic occurrences are accepted.

NR Reported—Element reported in the nation or subnation but without a basis for
SR 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 Reported Falsely—Element erroneously reported in the nation or subnation
SRF (e.g., misidentified specimen) and the error has persisted in the literature.

NSYN | Synonym—Element reported as occurring in the nation or subnation, but the
SSYN | 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.
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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.

Appendix 8.1f. Rounded Global Conservation Status Ranks

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.).

Comprehensive List of ROUNDED.GRANK values

Gl Tl HYB
G2 T2 *

G3 T3 [null]
G4 T4

G5 T5

GH TH

GX TX

GU TU

G? T?
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Calculating ROUNDED.GRANK

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

1)

2)

3)

4)

If GRANK = null, then ROUNDED.GRANK = null
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.]

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.]

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
1)  is not a range rank (G,), then ROUNDED.GRANK = stripped GRANK value
i1) 1s arange rank (with range G,Gp+1), then ROUNDED.RANK = G,
i11) 1s a range rank (with range G,Gp12), then ROUNDED.RANK = G,

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
1)  is not a range rank (T,), then ROUNDED.GRANK = stripped GRANK value

i1) 1s arange rank (with range T, Ty+1), then ROUNDED.GRANK =T,

ii1) is a range rank (with range T, T+2), then ROUNDED.GRANK = Ty
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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

GITHC | TH

G3T1 Tl

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

Appendix 8.1g. Standard Global Taxonomic Sources

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.
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Major References for Vertebrate and Invertebrate Names

Higher Taxonomy

e 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.

e 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.]

e 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)

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

e 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,
1997.0ccas 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.]

e 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)

e 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].

e 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.]
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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)

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

e 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]

e 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]

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

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

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

e 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)

e 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.

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

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

e 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)

e 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.)

e 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)

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

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

Phylum Mollusca

e 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.)

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

o Fitzpatrick JF Jr. 1983. How to know the freshwater crustacea. lowa: 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:

e 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.]

e 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)

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

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

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

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

e 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

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

e 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.

e 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.

e 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)

e 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

e 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.

e 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.
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e 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)

e 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)

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

Order Trichoptera (Caddisflies)

e 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)

e 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

e 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.

o 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.
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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.

Appendix 8.1h. Supplemental State-Specific Documentation

This supplement provides state-specific documentation as part of the species at risk on
DOD Installations project.

State Protection Status (SPROT)

The State Protection Status (SPROT) field is an abbreviation used by state for the level of
legal protection afforded to the element by that entity. Abbreviations and definitions will
vary by state or subnation. Those SPROT values used in this data set are shown in the
table below. States that are not included in this table did not have any SOC with SPROT

values.

State Protection Statuses and Definitions
STATE |SPROT SPROT DEFINITION LEGAL STATUS / COMMENTS
CODE

AL SP State Protected (animals) AL: Nongame animals given legal
status under AL Regulations Game &
Fish & Furbearing Animals.

AR ST State Threatened (plants) AR: AR codes only apply to plants; SE
and ST designation is "administrative" -
there is no special legal protection for
state endangered or threatened plants.

ICA CT Threatened (plants and vertebrates)
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State Protection Statuses and Definitions
STATE |SPROT SPROT DEFINITION LEGAL STATUS / COMMENTS
CODE
CA Endangered |Endangered (plants and vertebrates) [CA: 1-5, and Endangered, Threatened,
Rare, Candidate, and None are all legal
CA INONE None (plants and vertebrates) designations
CA Rare Rare (any taxa)
ICA Threatened  [Threatened (plants and vertebrates)
FL LE Listed Endangered (plants and FL: Plants - (CE, LC, LE, and LT) are
animals) listed in the Preservation of Native
FL LS Listed Species of Special Concern  [Flora of Florida Act: other SPROT
(animals) codes for plants are for administrative
FL LT Listed Threatened (plants and purposes only. Animals - (LE, LS, SSC
animals) and LT) are listed l?y the Floyidzil Game
FL LT* Listed Threatened, only protected in and Fresh Water Fish Commission
certain counties (plants and animals) (FG,FWEC): these are legal
designations.
IGA E Endangered (animals and plants) GA: (E, T, R, U) plant and animal
|G A R Rare (animals and plants) species are state protected; the
IGA T Threatened (animals and plants) following categories do not have legal
status: PE, PT, PU.
HI LE Listed Endangered HI: The state follows the federal listing
HI LEOA Listed Endangered, Oahu only codes except for LELA and LEOA, but
(animals) these still denote federal status LE.
HI INONE None
1D GP2 Global priority 2; species with ID: For plant species, the following
GRANK G2 or T2 (plants) codes: 1,2, M, R, S, and X are Idaho
1D GP3 Global priority 3; species with Native Plant Society categories that do
GRANK G3 or T3 (plants) not carry legal status although are
considered by all state and federal
agencies. For animal (not inverts)
species, Endangered, Game
endangered, Game special concern,
Game threatened, Protected, Special
Concern, and Threatened are legally
protected, see Idaho Code, sections 36-
106(e)5 & 36-1107, or Commission
regulation.
1L LE Listed Endangered (plants and [L: Listing and removal of species from
animals) Endangered and Threatened species list
IL LT Listed Threatened (plants and is made by Endangered Species
animals) Protection Board; this is a legal status.

January 2004

46




Species at Risk on DOD Installations

Appendix 8.1

State Protection Statuses and Definitions

STATE |SPROT SPROT DEFINITION LEGAL STATUS / COMMENTS
CODE

IN SE State Endangered (animals and IN: IN Nongame Animal Act protects

lants) mammals, birds, reptiles, amphibians,

IN SR State Rare (plants and insects) and mussels if designated SE. SSC

IN SSC State Special Concern (animals) taxa are listed but have no protection.

IN ST State Threatened (animals and All other codes have no legal status.

lants)

KY E Endangered (plants and animals) KY: KY State Nature Preserves

KY S Special Concern (plants and animals)/Commission state status: Endangered,

KY T Threatened (plants and animals) Historic, None, Special Concern,
Threatened, and Extirpated.
Administrative only, no regulatory
statute protects them.

MI SC Special Concern (any species) (no  [MI: E, T, and X are of legal status
legal protection - could become according to MI ESA (now under new
threatened in the near future) name). Special Concern status has no

legal protection.

MN SPC Species of Special Concern MN: MN Endangered Species Statute
(extremely uncommon or has unique |[(MN Statutes, Section 84.0895) gives
habitat requirements and deserve definitions of Endangered, Threatened,
careful monitoring) and Special Concern. Species of

MN THR Threatened (plants and animals) Special Concern are not protected
although this is a legal status.

MT INONE None MT: State legal status in MT (GA, GF,
FB, MB, UB, E, NG, P, U, CS, RH and
code combinations) applies only to
vertebrates as listed in the 1989 Statutes
of MT for the Dept. of Fish, Wildlife
and Parks - plants have no status.

INC C Candidate (plants) INC: Animal legal status: E, T and SC

INC E Endangered (animals and plants) (mammals, birds, reptiles, amphibians,

INC SC Special Concern (animals and plants)|ffeshwater fishes, and_ mollusks) from

INC SR Significantly Rare (animals and NC Endangered Species Act; Plant

Jants) legal stal:lush (E, T}; alllldflg)l)llegally

(NC T Threatened (animals and plants) Eggﬁ::ﬁa ttio;()llfogtrain, GS 1a;1}t3
106:202.12. SR and C do not have legal
status.

NJ E Endangered (animals and plants) INJ: Legal status for endangered animals

and endangered plants.
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State Protection Statuses and Definitions

STATE |SPROT SPROT DEFINITION LEGAL STATUS / COMMENTS
CODE
(NM E Endangered (plants and animals) - [NM: Animal status (E, T) determined
survival in NM in jeopardy or likely [by NM Dept. of Game and Fish; plant
to become so in the foreseeable status (E, S, R, and D) determined by
future Energy, Minerals and Natural
NM S Sensitive (plants) - rare because of [Resources Dept. Plants: E, S, R, and D
restricted distribution of low correspond to the legal designations 1,
numerical density 2, 3, 4 respectively under the NM
INM T Threatened (animals) - likely to ndangered Plant Species Act, but only
become endangered within the E status provides protection under the
foreseeable future throughout all or a law.
significant portion of its range in
New Mexico
NY U Unprotected (plants and animals) INY: plant legal status (E, T, R, and V),
NY U SC Unprotected, Special Concern see 6NYCRR part 193.3, applies to NY
(animals) State Environmental Conservation Law
(NYSECL) sections 9-1503 & 11-0103;
animal legal status (E, T, SC, P, and G),
see NYSECL sections 11-0535 & 11-
0103 and 6NYCRR 182.5.
OH E Endangered (plants and animals) OH: Animals: legal status: (E): see
OH T Threatened (plants and animals) 1531.25 ORC; other designations for
animals are for administrative /planning
purposes only. Plants: legal status: (E,
T), under OH Revised Code Chp. 1518,
OH Endangered Plant Law
OR C Candidate (plants); Sensitive-Critical[OR: Animals, OR Dept of Fish &
(animals) Wildlife Status, Plants - OR Dept. of
OR LE [isted Endangered (plants and Agriculture status. Only LE and LT are
animals) legal designations.
OR LT Listed Threatened (plants and
animals)
TN D Deemed in need of management TN: Plants formally listed under the
(nongame animals) authority of the TN Dept. of
TN E Endangered (plants and animals) Environment and Conservation; E, PE,
TN N Special Concern (plants) T, S, CE, aqd Pare legal Qesigqations.
TN T Threatened (plants and animals) D is an administrative designation.

Animals formally listed (E,T) under the
authority of the TN Wildlife Resources
Agency (T.C.A. 70-8-104, 70-8-105,

70-8-107).
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State Protection Statuses and Definitions

use, possession, or harvesting

STATE |SPROT SPROT DEFINITION LEGAL STATUS / COMMENTS
CODE
TX T State Threatened (plants and TX: legal status (E, T) under the TX
animals) Parks & Wildlife Code.
UT CS Conservation Species - special UT: XNCT, XTRP, E, T, S1, S2, S1S2,
management under Conservation GAME, NGP, NGN are abbreviations
Agreement (wildlife species and from the UT DNR 1993 Draft Species
subspecies) of Special Concern list: these
UT None None (plants and vertebrates) designations are allowed under the UT
Code but do not provide any legal
protection. Wildlife = vertebrates,
crustaceans incl. brine shrimp and
crayfish, and mollusks, except for feral
animals. A management program is
needed for these species if a recovery
lan has not been developed.
VA LE Listed Endangered VA: status (LE and LT) determined by
VA LT [isted Threatened VA Dept. of Game and Inland
VA SC Special Concern (animals on a non- Fisheries, or Dept. of Agriculture and
regulatory list) Consumer Services, under authority of
Virginia Code. SC is not a legal
designation - for administrative
urposes only.
WA C Candidate for listing (animals) 'WA: legal protection status for animals
WA E Endangered (animals and plants) (E, T): see WA Administrative Codes
WA S Sensitive (vulnerable or declining) 232-12-011, 232-12-014, and 232-12-
(animals and plants) 297. Plants have no legal status.
WA T Threatened (animals and plants)
WI END Endangered (plants and animals) 'WI: Protection category (END, THR,
WI SC/N Special concern - no laws regulating [RULE, NONE, PEND, PTHR, SC)

designated by the Wisconsin DNR.
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State-Specific Documentation and Data Issues

State-specific documentation and data issues are described in the following pages.

NatureServe worked with the data from the natural heritage programs within which the
726 DOD Installations in the USGS federal lands file are located. State-specific issues
are shown in the table below.

State / Program

State / Program Specific Data Comments

Alabama Natural
Heritage Program

The geographic region of the Tennessee Valley Authority (TVA) Heritage Program
overlaps a portion of Alabama. 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.

Alaska Natural Heritage

Program

In Alaska, many of the element occurrence locations have only been recorded to the
precision of degrees and minutes, not to the level of seconds. This has the effect of
“fuzzing” the Alaska locational information. For the SPECIES AT RISK analyses, there
may be some additional species that were not captured as being either on a DOD
Installation or in it’s buffer zone.

Arizona Heritage Data
Management System

The Arizona Natural Heritage Program (NHP) is required to randomize, or “fuzz,” all
element occurrence (EO) data on private lands. The NHP is also required to fuzz EOs
on public lands unless specific permission is received from those Federal Agencies
managing the lands. Data are “fuzzed” by up to 30 seconds in latitude and up to 30
seconds in longitude. For this project, the EOs on DOD installations were fuzzed.

Because of data access constraints, NatureServe and the Arizona Natural Heritage
Program cannot provide records for locations on Native American Tribal lands (other
than those provided by the Navajo Nation Natural Heritage Program).

Data from the tribal lands of Navajo Nation are tracked by the Navajo Nation Natural
Heritage Program and are supplied separately for use in this project. This division of
responsibility results in an apparent “hole” in the Arizona data set.

Arkansas Natural
Heritage Program

No state-specific data issues.

California Natural
Heritage Program,
California Natural
Diversity Database

No state-specific data issues.

Colorado Natural
Heritage Program

Data from the tribal lands of Navajo Nation are tracked by the Navajo Nation Natural
Heritage Program and are supplied separately for use in this project. This division of
responsibility results in an apparent “hole” in the Colorado data set.

Connecticut Natural
Diversity Database

No state-specific data issues.

Delaware Natural
Heritage Program

No state-specific data issues.

Florida Natural Areas
Inventory

No state-specific data issues.
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State / Program

State / Program Specific Data Comments

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.

Hawaii Natural Heritage

No state-specific data issues.

Program
Idaho Conservation The Idaho Conservation Data Center (the state NHP) does not maintain locational data
Data Center for fish. The fish locational data are maintained by Streamnet and are represented by

state-wide distribution in rivers rather than Element Occurrences. Since these data do
not follow standard Natural Heritage data methodology, they have not been included in
the DOD-SPECIES AT RISK analyses.

For the Idaho fish Streamnet data, please contact:
Bart Butterfield

Idaho Fish and Game

600 S. Walnut, Box 25

Boise, ID 83707

(208) 334-3180 x262

bbutterf(@idfg.state.id.us

[llinois Natural Heritage
Database Program

No state-specific data issues.

Indiana Natural Heritage
Data Center

No state-specific data issues.

Towa Natural Areas
Inventory

No state-specific data issues.

Kansas Natural Heritage
Inventory

Kansas NHP notes that it has no recorded species occurrences on Tribal Lands; only
ecological community surveys have been conducted on Tribal Lands.

Kentucky Natural
Heritage Program

The geographic region of the Tennessee Valley Authority (TVA) Heritage Program
overlaps a portion of Kentucky. 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.

Louisiana Natural
Heritage Program

No state-specific data issues.

Maine Natural Areas
Program

In the state of Maine, species locational data are maintained by two entities:

The Maine Natural Areas Program maintains the plant data, this program is a Natural
Heritage Program and follows Natural Heritage data methodology. These data are
included in the DOD-SPECIES AT RISK analyses.

The Maine Endangered and Threatened Species Program maintains animal locational
data. This program is not a Natural Heritage Program but works closely with the Maine
Natural Heritage Program and does follow Natural Heritage data methodology. Because
of data access constraints, however, NatureServe does not have access to the Maine
animal data and they therefore were not included in this project.

For DOD installations in Maine, it is likely that there are additional animals that should
be considered as SPECIES AT RISK but due to the above data limitation do not appear

in the installation species lists and summary numbers.
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State / Program

State / Program Specific Data Comments

Maryland Natural
Heritage Program

No state-specific data issues.

Massachusetts Natural
Heritage & Endangered
Species Program

Specific locational data (i.e. lat / long coordinates) for Massachusetts was not available
for the NatureServe Species at risk project work. Available species distributions in this
state are identified only to the level of county or watershed of occurrence, both of which
are significantly larger than installations in Massachusetts. If requested, it is possible to
provide a list of SPECIES AT RISK for the county or watershed in which an installation
is located, but this is a much coarser analysis and could include many species not
actually found on or near installations.

Michigan Natural No state-specific data issues.
Features Inventory
Minnesota Natural No state-specific data issues.

Heritage & Nongame
Research

Mississippi Natural
Heritage Program

The geographic region of the Tennessee Valley Authority (TVA) Heritage Program
overlaps a portion of Mississippi. 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.

Missouri Natural
Heritage Program

No state-specific data issues.

Montana Natural
Heritage Program

No state-specific data issues.

Navajo Natural Heritage
Program

Data from the tribal lands of Navajo Nation are tracked by the Navajo Natural Heritage
Program and include portions of Arizona, New Mexico, Utah, and Colorado.

Data from the Navajo Nation Heritage Program includes selected information for Hopi
lands.

Nebraska Natural No state-specific data issues.
Heritage Program
Nevada Natural No state-specific data issues.

Heritage Program

New Hampshire Natural
Heritage Inventory

No state-specific data issues.

New Jersey Natural
Heritage Program

No state-specific data issues.
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State / Program

State / Program Specific Data Comments

New Mexico Natural
Heritage Program

Due to data sensitivity concerns, locational data used in these analyses had been
randomized, or “fuzzed,” to 1 mile.

Because of data access constraints, the New Mexico Natural Heritage Program cannot
provide to NatureServe records for:

Locations on Native American Tribal lands (other than those provided by the Navajo
Nation Natural Heritage Program)

Locations on the lands of White Sands Missile Range and Fort Bliss Military
Reservation.

As noted in Section 3.2 “Additional Data Sources”, species lists for White Sands Missile
Range and Fort Bliss Military Reservation were provided by these installations for use
in the NatureServe DOD-SPECIES AT RISK project. The summary statistics for these
two locations therefore includes only numbers of SPECIES AT RISK on the installation
and does not include information about the numbers of element occurrences.

Data from the tribal lands of Navajo Nation are tracked by the Navajo Nation Natural
Heritage Program and are included in these analyses. All other tribal areas in New
Mexico are not represented in the NatureServe DOD-SPECIES AT RISK analyses.

New York Natural
Heritage Program

No state-specific data issues.

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.

North Dakota Natural
Heritage Inventory

No state-specific data issues.

Ohio Natural Heritage
Database

No state-specific data issues.

Oklahoma Natural
Heritage Inventory

No state-specific data issues.

Oregon Natural Heritage
Program

No state-specific data issues.

Pennsylvania Natural
Diversity Inventory

Specific locational data (i.e. lat / long coordinates) for Pennsylvania was not available
for the NatureServe Species at risk project work. Available species distributions in this
state are identified only to the level of county or watershed of occurrence, both of which
are significantly larger than installations in Pennsylvania. If requested, it is possible to
provide a list of SPECIES AT RISK for the county or watershed in which an installation
is located, but this is a much coarser analysis and could include many species not
actually found on or near installations.

Rhode Island Natural
Heritage Program

No state-specific data issues.

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.
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State / Program

State / Program Specific Data Comments

South Dakota Natural
Heritage Data Base

No state-specific data issues.

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.

Texas Conservation
Data Center

No state-specific data issues.

Utah Natural Heritage
Program

As is required by Utah state law, all specific locational data have been randomized, or
“fuzzed,” within the square mile by “fuzzing” up to 0.5 miles north or south and up to
0.5 miles east or west.

Because of data access constraints, the Utah Natural Heritage Program cannot provide
records to NatureServe for locations on Native American Tribal lands (other than those
provided by the Navajo Nation Natural Heritage Program). Therefore, this information
was not included in the NatureServe DOD-SPECIES AT RISK project analyses

Data from the tribal lands of Navajo Nation are tracked by the Navajo Nation Natural
Heritage Program and are supplied separately. This division of responsibility results in
an apparent “hole” in the Utah data set.

'Vermont Nongame &
Natural Heritage

No state-specific data issues.

Program
Virginia Division of The geographic region of the Tennessee Valley Authority (TVA) Heritage Program
Natural Heritage overlaps a portion of Virginia. 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 above.
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State / Program

State / Program Specific Data Comments

Washington Natural
Heritage Program

In the state of Washington, species locational data are maintained by two

entities:

The Washington Natural Heritage Program (WA-NHP) in the Department of Natural
Resources maintains plant data and data on a small number of non-game animals
including butterflies / skippers and mussels. This program is a Natural Heritage
Program and follows Natural Heritage data methodology. These data are included in the
DOD-SPECIES AT RISK analyses.

The Washington Department of Fish and Wildlife (WA-DFW) maintains animal
locational data. This program is not a Natural Heritage Program and does not follow
Natural Heritage data methodology. Accordingly, animal data from WA-DFW were not
included in this project.

For DOD installations in Washington state, it is likely that there are additional animals
that should be considered as SPECIES AT RISK but due to the above data limitation do
not appear in the installation species lists and summary numbers.

West Virginia Natural
Heritage Program

No state-specific data issues.

Wisconsin Natural
Heritage Program

No state-specific data issues.

Wyoming Natural
Diversity Database

Because of legal and security constraints, Wyoming Natural Heritage Program (WYHP)
can not provide to NatureServe the precise locations of restricted data records.
Therefore, NatureServe can not include these records in the DOD-SPECIES AT RISK
project analyses.

Restricted data records may include:

1. Certain private land information.

2. Data that has been shared with WYHP but has specific security constraints imposed
by the individual or agency that provided the data.

3. Data for certain species or communities or for certain locations of species or
communities that have been determined as sensitive for the continuing existence of the
species or community.

Appendix 8.1i. Data Field Definitions

Common Name (GCOMNAME) - The standard global (i.e., rangewide) common name
of species adopted for use in the NatureServe Central Databases (e.g. the common
name for Haliaeetus leucocephalus is bald eagle).

Distant Migrant - Indicates that some populations of the taxon annually migrate 200 km
or more, at the specified geographic level (i.e., range-wide for global, within-
nation populations for national, or within-state or province populations for

subnational).
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ELCODE - Unique identifier for an Element previously used in the Biological and
Conservation Data system (BCD). The Element code (ELCODE) consisted of a
10-character structure.

Federal Listing Status (USESA) - Official federal status assigned under the U.S.
Endangered Species Act.

Federal Listing Status Date (USESADATE) - Date when the US Federal species
category was published in the Federal Register.

Global Conservation Status (GRANK) - The conservation status according to
NatureServe and the NHPs of a species from a global (i.e., rangewide)
perspective, characterizing the relative rarity or imperilment of the species.

Global Conservation Status Date (GRANKDATE) - The date the Global Conservation
Status (GRANK) was originally entered or last changed by the lead responsible
office.

Global Range Comments - Comments that describe the global range of the species.

Global Rank Reasons - Reasons that the global (i.e., range-wide) NatureServe
Conservation Status Rank for the Element was assigned, including key ranking
variables and other considerations used.

Global Scientific Name (GNAME) - The standard global (i.e., rangewide) scientific
name (genus and species) adopted for use by the NatureServe Central Databases
based on selected standard taxonomic references.

Habitat (GHABCOM) - Summary of the habitats and microhabitats commonly used at a
particular geographic level (i.e., range-wide for global, within-nation for national,
or within-state or province for subnational), including any daily, seasonal, and
geographic variation in habitat use.

Local Migrant - Indicates that the taxon, relative to daily movement patterns, makes
local extended movements (generally less than 200 km) at particular times of the
year (e.g., to breeding or wintering grounds, to hibernation sites) at the specified
geographic level (i.e., range-wide for global, within-nation populations for
national, or within-state or province populations for subnational).

Long Term Trend - Code that best describes the observed, estimated, inferred, or
suspected degree of change in population size, extent of occurrence, area of
occupancy, number of occurrences (EOs), and/or viability/ecological integrity of
occurrences over the long-term (ca. the past 200 years) within the specified
geographic level (i.e., range-wide for global, within-nation for national, or within-
state or province for subnational). Values include: A = Very large decline
(decline of >90%, with <10% of population size, range, area occupied, and/or
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number or condition of occurrences remaining); B = Large decline (decline of
75-90%); C = Substantial decline (decline of 50-75%); D = Moderate decline
(decline of 25-50%); E = Relatively stable (+25% change); F = Increasing
(increase of >25%); U = Unknown (long-term trend in population size, range,
area occupied, or number or condition of occurrences unknown)

(null) = Rank factor not assessed.

Long Term Trend Comments - Comments on long-term trends of the Element
(including the trend quantified in the preceding Long-Term Trend field), within
the specified geographic level (i.e., range-wide for global, within-nation for
national, or within-state or province for subnational).

Most Recent Year Last Observed (LASTOBS) - The date that an Element Occurrence
for the species was last observed to be extant at the site. This is not necessarily the
date the site was last visited. See “Most Recent Year Surveyed”, below.

Most Recent Year Surveyed (SURVEYDATE) — The date of the most recent field
survey. If the Element Occurrence (EO) was found, then the LASTOBS is also
updated. If the EO was not found, then only the SURVEYDATE is updated.

If the survey date is older than the most recent last observed date, please use the
last observed date.

It is common for the most recent survey date to be greater (i.e. more current) than
the most recent last observation date. Example: A particular EO was last
observed in 1995 (LASTOBS = 1995). A biologist conducts a field survey in
2001 and does NOT find that EO. The SURVEYDATE is updated in the
databases to “2001”, but the LASTOBS value is still “1995”.

The Nature Conservancy (TNC) Ecoregion - The Nature Conservancy (TNC)
Ecoregion(s) where the installation occurs. This information is provided to create
a larger context for the SPECIES AT RISK analyses, and is potentially useful for
DOD / FWS work with The Nature Conservancy on ecoregional planning efforts.

Occurrences General Description (GENDESC) - A description of the general area
where the EO is located. This information is summarized for all occurrences of a
SPECIES AT RISK on a particular installation. NOTE: The level of detail and
completeness of the occurrence-level descriptions varies from state to state; this
information is provided “as-is” and should not be considered as comprehensive.
For additional information, please contact the appropriate state natural heritage
program(s).

Please refer to Appendix 8.1j. for the Occurrences General Description for
Pyxidanthera brevifolia (Well’s Pixie-Moss) and Cimicifuga elata (Tall
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Bugbane). For these two species, the occurrences general description data was
too long to be incorporated into the spreadsheet.

Rounded GRANK - Global conservation status “rounded” to a single character.
Rounded SRANK - State conservation status “rounded” to a single character.

Short Term Trend - Code that best describes the observed, estimated, inferred,
suspected, or projected short-term trend in population size, extent of occurrence,
area of occupancy, number of occurrences (EOs), and/or viability/ecological
integrity of occurrences (whichever most significantly affects the NatureServe
Conservation Status Rank) within the specified geographic level (i.e., range-wide
for global, within-nation for national, or within-state or province for subnational).
Short-term trends may be recent, current, or projected, and a trend may or may
not be known to be continuing. For species, short-term trends are typically
considered over the a period spanning the past 10 years or 3 generations
(whichever is longer up to a maximum of 100 years). In considering short-term
trends, newly discovered but presumably long existing occurrences should not be
considered to represent an increasing trend, nor newly discovered individuals in
previously little-known occurrences. Also, increases in the number of occurrences
due to fragmentation of previously larger occurrences into more but smaller
occurrences should not be considered to represent an increasing trend, but instead
fragmentation of occurrences should be considered as indicative of a decreasing
area of occupancy. Values include: A = Severely declining (decline of >70% in
population size, range, area occupied, and/or number or condition of
occurrences); B = Very rapidly declining (decline of 50-70%); C = Rapidly
declining (decline of 30-50%); D = Declining (decline of 10-30%); E = Stable
(unchanged or remaining within +£10% fluctuation); F = Increasing (increase of
>10%); U = Unknown (short-term trend unknown); (null) = Rank factor not
assessed.

Short Term Trend Comments - Comments on short-term trends of the Element
(including the trend quantified in the preceding Short-Term Trend field), within
the specified geographic level (i.e., range-wide for global, within-nation for
national, or within-state or province for subnational). For example, if the short-
term trend for an ecological community relates to changes in the condition of
Element Occurrences (EOs), especially their landscape context, discuss the
situation here. For example, are occurrences of this Element, which is maintained
by frequent surface fires, surrounded by rural subdivisions? Has alteration of
disturbance regimes led to altered landscape relations (e.g., is fire suppression
resulting in fewer, smaller, and further separated patches of this community

type)?

Species of Common Conservation Concern in North America — Indicates whether or
not the species is on the “Species of Common Conservation Concern” (SCCC)
list, a selected group of 17 North American migratory and transboundary species,
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mostly birds. The SCCC list is created and maintained by the Commission for
Environmental Cooperation (CEC), an international organization created by
Canada, Mexico, and the United States under the North American Agreement on
Environmental Cooperation (NAAEC). The NAAEC agreement complements the
environmental provisions of the North America Free Trade Agreement. For more
information, please see: http://www.cec.org/

Species Habitat Types - For animal species only, a text field that combines the values
from several fields that characterize habitat at a global or range-wide level. These
values are selected from a set of standardized domain tables.

Species Group (Informal taxonomy of the species) - the name of the species’ group in
plain English (mammals, birds, freshwater mussels, etc.)

Species-Level Threats (GTHREATCOM) — A description of the degree to which the
species is directly or indirectly threatened globally (range-wide). Actual threats
are cited where known. NOTE: Animal species — the threat information was last
updated in August 2001. Plant species — the threat information has not been
systematically reviewed and has not been systematically updated in several years.
Some of the species-level threat information may be old and no longer relevant.
All of the species-level threat data should be treated as background information
and as a potential starting point for additional research.

State Conservation Status (SRANK) - The conservation status of a species from the
state/subnation perspective, characterizing the relative rarity or imperilment of the
species. Together these values provide national distribution data.

State Protection Status (SPROT) - Abbreviation used by state/subnation for the level of
legal protection afforded to the element by that entity. Abbreviations and
definitions will vary by state or subnation.

Synonym - A recognized synonym for this species Element.

Threat — Overall degree to which the species, ecological community or System is
observed, inferred, or suspected to be directly or indirectly threatened within the
specified geographic level (i.e., range-wide for global, within-nation for national,
or within-state or province for subnational) by the threat with the greatest overall
impact on the Element.

Threat Comments — Comments concerning global threats to this Element.

Threat Immediacy — Indicates, for the threat with the greatest overall impact on the
Element (see threats table), the imminence of the threat to the Element (i.e., how
likely the threat to the Element is and how soon it is expected to be realized) at
the global level level.

Values are: High = Threat is operational (happening now) or imminent (within a
year); Moderate = Threat is likely to be operational within 2-5 years; Low =
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Threat is likely to be operational within 5-20 years; Insignificant = Threat not
likely to be operational within 20 years; Unknown = Unknown (how soon the
threat will likely be realized is unknown); (null) = Rank factor not assessed.

Threat Scope — Indicates, for the threat with the greatest overall impact on the Element
(see threats table), the proportion of the Element that is observed, inferred, or
suspected to be directly or indirectly affected by this threat at the global level.
Values are: High = > 60% of total population, occurrences, or area affected;
Moderate = 20-60% of total population, occurrences, or area affected; Low = 5-
20% of total population, occurrences, or area affected; Insignificant =< 5% of
total population, occurrences, or area affected; Unknown = Unknown (proportion
of population, occurrences, or area affected is unknown); (null) = Rank factor not
assessed.

Threat Severity — Indicates, for the threat with the greatest overall impact on the
Element (see threats table), how badly and irreversibly the Element is observed,
inferred, or suspected to be directly or indirectly affected by the threat at the
global level. Values are: High = Loss of species population (all individuals) or
destruction of species habitat or ecological community in area affected, with
effects essentially irreversible or requiring long-term recovery (>100 years);
Moderate = Major reduction of species population or long-term degradation or
reduction of species habitat or ecological community in area affected, requiring
50-100 years for recovery; Low = Low but nontrivial reduction of species
population or reversible degradation or reduction of species habitat or ecological
community in area affected, with recovery expected in 10-50 years; Insignificant
= Essentially no reduction of species population or degradation of species habitat,
ecological community or System due to threats, with ability to recover quickly
(within 10 years) from minor temporary loss; Unknown = Unknown (degree of
impact on population, occurrences, or area due to threat is unknown); (null) =
Rank factor not assessed.

Appendix 8.1j. Additional species at risk data

Additional data for two species, Pyxidanthera brevifolia (Well’s pixie-moss) and
Cimicifuga elata (Tall bugbane), was too large to present in Excel tables (specifically
Appendix 8.3).

This data was included as a word document on CD-ROM (DOD_SAR:
A81j SAR additional data.doc).
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8.2

Appendix 8.2

Species at Risk on DOD Installations: Summary Information

Summarized identification and status information of all species at risk occurring on DOD installations. Species are
grouped into three categories: (a) federal candidates, (b) critically imperiled (G1/T1), and (c) imperiled (G2/T2). Note:
All federal candidate species (USESA ="C") are in category (a) for all analyses in report. Some of these species may
also have a NatureServe Conservation Status of G1/T1 or G2/T2.

Note: Data shown here is included in speadsheet format on CD-ROM (DOD_SAR_Data: A2 SAR_summarized.xls).

A) U.S. Endangered Species Act Candidates - 47 species

High-
level Rounded | GRANK USESA
group | Species Group Scientific Name Common Name GRANK | GRANK | Date USESA | Date
Invert Anchialine Pool
s Amphipods Metabetaeus lohena Shrimp G1G2 Gl 2000-09-06 | C 2001-10-31
Invert Euphydryas editha Taylor's
s Butterflies and Skippers taylori Checkerspot G5Tl T1 1998-09-01 | C 2001-10-31
Invert
s Butterflies and Skippers Polites mardon Mardon Skipper G2G3 G2 1998-09-01 | C 2001-10-31
Crimson
Invert | Dragonflies and Megalagrion Hawaiian
s Damselflies leptodemas Damselfly Gl Gl 1997-02-07 | C 2001-10-31
Megalagrion Blackline
Invert | Dragonflies and nigrohamatum Megalagrion
s Damselflies nigrolineatum Damselfly G4T2 T2 1997-02-07 | C 2001-10-31
Oceanic
Invert | Dragonflies and Megalagrion
s Damselflies Megalagrion oceanicum | Damselfly G2 G2 1997-02-07 | C 2001-10-31
Orange-Black
Invert | Dragonflies and Megalagrion Megalagrion
s Damselflies xanthomelas Damselfly G1G3 G2 1997-02-07 | C 2001-10-31
Invert
s Freshwater Mussels Lampsilis rafinesqueana | Neosho Mucket G2 G2 1997-04-29 | C 2001-10-31
Invert Huachuca
s Freshwater Snails Pyrgulopsis thompsoni Springsnail G2 G2 1999-09-14 | C 2001-10-31
Invert Florida Scrub
s Tiger Beetles Cicindela highlandensis | Tiger Beetle G1G2 Gl 2000-08-03 | C 2001-10-31
Georgia Rock-
Plants | Flowering Plants Arabis georgiana Cress G2 G2 1995-05-12 | C 2001-10-30
Blodgett's Wild-
Plants | Flowering Plants Argythamnia blodgettii Mercury G2 G2 1984-06-06 | C 2001-10-30
Artemisia campestris Northern
Plants | Flowering Plants var. wormskioldii Wormwood G5T1 T1 1984-08-07 | C 2001-10-30
Ko'Oko'Olau,
Plants | Flowering Plants Bidens amplectens Koko'Olau Gl Gl 1998-12-17 | C 2001-10-30
Plants | Flowering Plants Cyanea calycina Gl Gl 1999-10-29 | C 2001-10-30
Plants | Flowering Plants Cyanea lanceolata Gl Gl 1999-10-29 | C 2001-10-30
Plants | Flowering Plants Cyrtandra sessilis Gl Gl 1993-06-28 | C 2001-10-30
Plants | Flowering Plants Erigeron basalticus Basalt Daisy Gl Gl 1983-00-00 | C 2001-10-30
Lemmon's
Plants | Flowering Plants Erigeron lemmonii Fleabane Gl Gl 1990-05-30 | C 2001-10-30
Joinvillea ascendens
Plants | Flowering Plants ssp. ascendens ‘Ohe G5T1 T1 1993-08-20 | C 2001-10-30
Degener
Plants | Flowering Plants Korthalsella degeneri Korthalsella G1Q Gl 1993-06-21 | C 2001-10-30
Lesquereux's
Plants | Flowering Plants Lesquerella globosa Mustard G2 G2 1984-11-05 | C 2001-10-30
Linum carteri var. Carter's Small-
Plants | Flowering Plants carteri Flowered Flax G2T1 T1 1984-12-18 | C 2001-10-30
Melicope Christophersen's
Plants | Flowering Plants christophersenii Pelea Gl Gl 1990-08-07 | C 2001-10-30
Plants | Flowering Plants Melicope hiiakae Gl Gl 1998-09-21 | C 2001-10-30
Plants | Flowering Plants Melicope makahae Gl Gl 1990-08-07 | C 2001-10-30
Plants | Flowering Plants Myrsine fosbergii Gl Gl 1996-11-23 | C 2001-10-30
Plants | Flowering Plants Nothocestrum latifolium | "Aiea Gl Gl 1990-08-07 | C 2001-10-30
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High-
level Rounded | GRANK USESA
group | Species Group Scientific Name Common Name GRANK | GRANK | Date USESA | Date
Hirsts' Panic
Plants | Flowering Plants Panicum hirstii Grass Gl Gl 1985-11-05 | C 2001-10-30
Parachute
Plants | Flowering Plants Penstemon debilis Penstemon Gl Gl 1988-05-02 | C 2001-10-30
White Fringeless
Plants | Flowering Plants Platanthera integrilabia Orchid G2G3 G2 1997-03-31 | C 2001-10-30
Platydesma cornuta var.
Plants | Flowering Plants cornuta GITI T1 1993-06-28 | C 2001-10-30
Platydesma cornuta var.
Plants | Flowering Plants decurrens GIT1 T1 2000-10-30 | C 2001-10-30
Plants | Flowering Plants Pleomele forbesii Forbes Dracaena Gl Gl 1990-08-07 | C 2001-10-30
Plants | Flowering Plants Pteralyxia macrocarpa Kaulu Gl Gl 1996-11-23 | C 2001-10-30
Symphyotrichum
Plants | Flowering Plants georgianum Georgia Aster G2G3 G2 1992-04-23 | C 2001-10-30
Plants | Flowering Plants Zanthoxylum oahuense Oahu Prickly-Ash | Gl Gl 1996-11-23 | C 2001-10-30
Ambystoma California Tiger (PS:LE
Verts Amphibians californiense Salamander G2G3 G2 2001-05-21 | ,©)
Acipenser oxyrinchus
Verts Freshwater Fishes oxyrinchus Atlantic Sturgeon | G3T3 T3 20