
U.S. FISH AND WILDLIFE SERVICE SPECIES ASSESSMENT
AND LISTING PRIORITY ASSIGNMENT FORM

Scientific Name:

Astragalus cusickii var. packardiae

Common Name:

Packard's milkvetch

Lead region:

Region 1 (Pacific Region)

Information current as of:

04/19/2013

Status/Action

___ Funding provided for a proposed rule. Assessment not updated.

___ Species Assessment - determined species did not meet the definition of the endangered or threatened
under the Act and, therefore, was not elevated to the Candidate status.

___ New Candidate

_X_ Continuing Candidate

___ Candidate Removal

___ Taxon is more abundant or widespread than previously believed or not subject to the degree of
threats sufficient to warrant issuance of a proposed listing or continuance of candidate status

___ Taxon not subject to the degree of threats sufficient to warrant issuance of a proposed listing or
continuance of candidate status due, in part or totally, to conservation efforts that remove or reduce the
threats to the species

___ Range is no longer a U.S. territory

___ Insufficient information exists on biological vulnerability and threats to support listing

___ Taxon mistakenly included in past notice of review

___ Taxon does not meet the definition of "species"

___ Taxon believed to be extinct

___ Conservation efforts have removed or reduced threats



___ More abundant than believed, diminished threats, or threats eliminated.

Petition Information

_X_ Non-Petitioned

___ Petitioned

90-Day Positive:

12 Month Positive:

Did the Petition request a reclassification?

For Petitioned Candidate species:

Is the listing warranted(if yes, see summary threats below)

To Date, has publication of the proposal to list been precluded by other higher priority listing?

Explanation of why precluded:

Historical States/Territories/Countries of Occurrence:

States/US Territories: Idaho
US Counties:County information not available
Countries: United States

Current States/Counties/Territories/Countries of Occurrence:

States/US Territories: Idaho
US Counties: Gem, ID, Payette, ID
Countries:Country information not available

Land Ownership:

Astragalus cusickii var. packardiae (Packards milkvetch) is a narrow endemic plant that is only known from
an area in the northeastern corner of Payette County, about 15 miles (mi) (24 kilometer (km)) north of the
town of Emmett and approximately 15 mi east of the town of Payette, in southwestern Idaho. Land ownership
is composed of Bureau of Land Management (BLM) Four Rivers Field Office, State, and private lands. Of
the 28 confirmed A. cusickii var. packardiae suboccurrences, 19 (68 percent) are located on BLM land, 4 (14
percent) are located on State land, and 5 (18 percent) are located on privately owned land (Mancuso 2010, pp.
12, 14). The total estimated acreage of occupied habitat cannot be accurately determined since acreage for 4
of the 28 suboccurrences (1 on BLM, 2 on State, and 1 on private) has not been measured. According to the
information available, estimated acreages of suboccurrences are 10.5 acres (ac) (4.30 hectares (ha)) on BLM
land, 0.2 ac (0.08 ha) on State land, and 3.3 ac (1.34 ha) on privately owned lands (Mancuso 2010, pp. 12,
14).
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Biological Information

Species Description:

Species Description

Astragalus cusickii var. packardiae is an erect, perennial herb with multiple stems arising from a root crown.
Plant height ranges up to approximately 35 centimeters (cm) (13.78 inches (in)). Plants are covered with
whitish hairs that are pressed flat against the herbage giving it a dull green hue. Leaves have only a few
small, well-spaced leaflets, or are reduced to a naked rachis (no leaflets). When leaflets are present, they are
typically no more than about 1 mm (0.04 in) wide and 7 mm (0.28 in) long. Flowering stems have
approximately 20 light-purplish flowers. The sepals (outer whorl of leaf-like structures surrounding the
flower petals) have black hairs and are about 4 mm (0.16 in) long. The yellow-green fruit pods are pendulous
(hanging), inflated, shiny, and sometimes red-mottled (adapted from Barneby 1989, as described in
Intermountain Flora, volume 3, part B, pp. 78-80; Mancuso 1999, p. 3; and Mancuso 2010, p. 1).

Taxonomy:

Astragalus cusickii var. packardiae was first discovered in 1980 by botanists James Grimes and Dr. Patricia
Packard (Mancuso 1999, p. 1). It was recognized as a new species in 1989 (Barneby 1989, as described in
Intermountain Flora, volume 3, part B, p. 78) and named in honor of Dr. Packard. The U.S. Fish and Wildlife
Service (FWS) has reviewed the available taxonomic information cited above and we consider it to be a valid
taxon.

Habitat/Life History:

Astragalus cusickii var. packardiae is a narrow endemic plant that is only known from within an
approximately 10 square mi (26 square km) sparsely populated area of northeastern Payette County,
approximately 15 mi (24 km) east of the town of Payette, in southwestern Idaho. The general landscape
where this species occurs is characterized by rolling uplands and steep slopes between Big Willow Creek to
the south and Little Willow Creek to the north (Mancuso 1999, p. 7). Suboccurrences of A. cusickii var.
packardiae are found at elevations ranging from 2,600 to 3,000 feet (ft) (793 to 915 meters (m)) (Mancuso
1999, p. 7). 
A. cusickii var. packardiae plants are restricted to light-colored, sedimentary outcrops (Mancuso 2010, p. 1).
Soils within these visually distinct outcrops are currently undescribed; however, they are composed of clayey
to silty/sandy substrate and appear to possess physical or chemical soil properties (edaphic) that differ from
adjacent soils classified as the Haw-Saralegui association (Mancuso 1999, p. 7; Mancuso 2009, p. 5). These
outcrops are found scattered throughout the landscape but are limited in extent. The size of occupied outcrops
ranges from less than 0.1 ac (less than 0.04 ha) to approximately 3 ac (1.2 ha) (Mancuso 2010, p. 1).
Occupied outcrops occur on steep, south- to west-facing slopes (Mancuso 2009, p. 3). One of the
characteristics of outcrops where this species is found is that they are largely devoid of native shrubs, grasses,
and forbs. Bare ground dominates the A. cusickii var. packardiae monitoring plots, typically ranging from
approximately 52 to 90 percent (Mancuso 2009, p. 19; Mancuso 2010, p. 6; Mancuso 2011, p. 6). This plant
has likely adapted to the unique edaphic properties of these outcrops and consequently evolved with little
competition from other native plants (Mancuso 2009, p. 5). Likewise, these unique edaphic conditions may
also make the outcrops somewhat resistant to nonnative weed invasion (Mancuso 2009, pp. 20-21).

Vegetation within the range of A. cusickii var. packardiae was originally sagebrush-steppe habitat composed



of Artemisia tridentata (big sagebrush) in the overstory, with Pseudoroegneria spicata (bluebunch
wheatgrass), Festuca idahoensis (Idaho fescue), and Poa secunda (Sandberg bluegrass) representing
important bunchgrass species (Mancuso 2009, p. 2). However, due to habitat impacts from a century of
wildfires, livestock use, and invasive nonnative plant species, much of the native sagebrush steppe
throughout the area has been converted to annual grasslands dominated by two nonnative grass species,
Bromus tectorum (cheatgrass) and Taeniatherum caput-medusae (medusahead). Shrub communities within
A. cusickii var. packardiae habitat have largely been reduced to remnant patches with nonnative annual grass
species dominating the understory, although native bunchgrasses are well represented in some of these
patches (Mancuso 2009, p. 2).
A. cusickii var. packardiae reproduces by seed (Mancuso 1999, p. 10), with seasonal weather patterns likely
influencing the onset of flowering. The peak flowering normally occurs during late May (Mancuso 1999, p.
10). Developing fruits and flowers typically occur on the same inflorescence, with seeds likely maturing in
early summer (Mancuso 1999, p. 10). Information regarding the genetic diversity, germination, seed bank
characteristics, or longevity of the species is currently unavailable. 
An initial pollinator study was conducted in 2012 by the Idaho Natural Heritage Program to evaluate
pollinator associates and seed production in A. cusickii var. packardiae. Preliminary results indicate that this
species is highly dependent on pollinators for reproductive success. According to the draft report, plants that
were excluded from pollinator visitation produced a mean of 0.11 ± 0.09 SE seeds/fruit, while plants open to
pollinator visitation produced 2.73 ± 0.26 SE seeds/fruit, a highly significant difference (Wilcoxon
signed-rank test; n = 23, p < 0.001). Of the 203 floral visitors of A. cusickii var. packardiae that were
collected during this study, the order Hymenoptera (bees and wasps) made up 86 percent of the visitors, with
wasps representing a mere one percent. Lepidoptera (butterflies), Coleoptera (beetles), and Diptera (flies)
accounted for the remaining 14 percent of visitors. The bee associates found consisted of solitary bees and
were primarily composed of Osmia bee species. Visitation rates of A. cusickii var. packardiae were within
the range of other studied Astragalus species with a mean flower visitation rate of 3.8 visits/flower/hour
(Fulkerson and Kinter 2013, pp. 4-5). 
While seed predation has been documented on A. cusickii var. packardiae plants, seed predation studies have
not been conducted and specific seed predators are currently unknown (Mancuso 2010, p. 5; Fulkerson and
Kinter 2013, pp. 5-6).

Physical and Biological Factors (PBFs) Essential to the Species
Based on the best available scientific and commercial information, the PBFs considered essential to
A.cusickii var. packardiae are (1) areas with relatively undisturbed, sparsely vegetated (approximately 50 to
90 percent bare ground) sedimentary soil outcrops between 2,600 ft (700 m) and 3,000 ft (915 m) in
elevation; and (2) suitable insect pollinators and dispersal vectors for successful reproduction and dispersal.
These PBFs are derived from the biological needs of A. cusickii var. packardiae as described in the preceding
Habitat and Life History section. The PBFs are those habitat components considered essential to the species,
including suitable host availability, seed bank storage, seed germination and seedling growth, flower
production, pollination, seed set and fruit production, and genetic exchange. We acknowledge that specific
information regarding the life history and biology of A. cusickii var. packardiae is, to some extent, unknown
at this time.

Historical Range/Distribution:

Historical Distribution and Current Distribution

Astragalus cusickii var. packardiae was first discovered in 1980 in northeastern Payette County and records
pertaining to a prior historic range determination are limited. Its entire known range is only approximately 10
square mi (26 km2) situated about 15 mi (24 km) north of the town of Emmett and approximately 15 mi (24
km) east of the town of Payette, in southwestern Idaho. The distribution of A. cusickii var. packardiae
follows a series of exposed sedimentary outcrops that occur between Big Willow Creek on the south, Little
Willow Creek on the north, the Dry Creek area to the east, and Stone Quarry Gulch to the west, an area



roughly 6 mi (10 km) long by 2 mi (3 km) wide (Mancuso 1999, p. 4). The plant was not discovered until
1980; therefore, records contributing to a historic range determination are limited. Based on its restricted
geographic range and habitat requirements, it seems unlikely that additional, large Element Occurrences
(EOs) (see description under Population Estimates/Status) will be discovered (Mancuso 2009, p. 7).
The first demographic and ecological information known about A. cusickii var. packardiae was collected
during a 1999 field investigation by the Idaho Conservation Data Center, now the Idaho Natural Heritage
Program (Mancuso 1999). This investigation confirmed the species limited distribution, small population
size, and restricted habitat conditions. In 2008, the FWS contracted with Mancuso Botanical Services to
revisit and update information on previously documented A. cusickii var. packardiae EOs and suboccurrences
and survey for new suboccurrences. Aerial photography from several sources were used to locate outcrops
and survey locations within approximately 10 mi (16 km) of the species known range (M. Mancuso2010,
pers. comm.). The 2008 surveys located several new suboccurrences, but did not result in a significant
increase in its known range (Mancuso 2009). Since 2008, additional occupied outcrops of A. cusickii var.
packardiae have been documented; however, these new plants were located adjacent to existing
suboccurrences and their discovery also did not expand the known range for this species (Mancuso 2011, p.
7; Mancuso 2012, pp. 10-11). 
Due to the similar habitat characteristics and its close proximity to Payette County, a field investigation was
conducted in 2012 in Malheur County, Oregon, within the Moores Hollow area located along Interstate 84,
approximately 15 mi (24 km) west of Ontario. This area is located approximately 29 mi (47 km) to the
east-southeast of Idaho, and from the highway, light-colored, sparsely vegetated outcrops in this area visually
resemble habitat occupied by A. cusickii var. packardiae. Google Earth Images (2012) were used to map
locations of edaphic outcrops on BLM land within an approximately 5 mi (8 km) radius of the I-84 Moores
Hollow interchange onto topographic quadrangles. A total of 19 outcrops with potentially suitable habitat
were searched; however, surveys failed to find A. cusickii var. packardiae, further evidence the species has a
narrow geographic distribution restricted to a portion of Payette County, Idaho (Mancuso 2013, draft pp.
9-10). 
Most outcrops with potential A. cusickii var. packardiae habitat on BLM and State lands in Idaho have now
been surveyed. In the future, a few additional outcrops with A. cusickii var. packardiae may be discovered,
but it seems unlikely that any of these possible new suboccurrences would provide a substantial range
extension for the species. 

Current Range Distribution:

See above.

Population Estimates/Status:

The Idaho Natural Heritage Program uses Element Occurrences (EOs) to broadly describe the distribution of
Astragalus cusickii var. packardiae. Element Occurrences are defined by grouping occupied outcrops that
occur within 0.6 mi (1 km) of each other; all occupied outcrops within a 1 km (0.6 mi) distance of another
occupied outcrop are aggregated into a single EO. Within these larger EOs, the Idaho Natural Heritage
Program also tracks suboccurrences, which are typically represented by individual occupied outcrops.
Currently A. cusickii var. packardiae is known from 5 EOs with 28 suboccurrences (INHP data as of January
2013) ranging in size from less than 0.1 ac (0.04 ha) to approximately 3 ac (1.2 ha) (Mancuso 2010, p. 1). 
The first systematic field survey for A.cusickii var. packardiae was conducted in 1999. The total population
size was estimated at 4,500 plants located within 20 suboccurrences on BLM, State, and private land
(Mancuso 1999, pp. 1, 10). In 2008, the FWS contracted with Mancuso Botanical Services to resurvey known
occupied sites and survey suitable habitat areas to map new populations of A. cusickii var. packardiae; and
develop a long-term monitoring program for this species (see Monitoring below) (Mancuso 2009, entire;
Mancuso 2010, entire). In 2008, surveys of more than 50 outcrops detected a total of 6 new suboccurrences,
supporting approximately 860 A. cusickii var. packardiae plants (Mancuso 2009, p. 3). In 2010, the entire
population of A. cusickii var. packardiae was estimated at approximately 5,000 plants located within 26
suboccurrences with abundance ranges from three to approximately 500 plants per suboccurrence (Mancuso



2010, p. 1). 
Since then several additional occupied outcrops of A. cusickii var. packardiae have been documented
(Mancuso 2011, p. 7; Mancuso 2012, pp. 10-11). These new patches occurred adjacent to existing
suboccurrences, and therefore do not increase the known range of the species. For example, a systematic
survey across the Bannister Basin escarpment was conducted in 2012. Bannister Basin is one of the main
population centers for A. cusickii var. packardiae and it includes a large, steep escarpment that forms part of
the basins eastern perimeter. Previous searches for A. cusickii var. packardiae on the escarpment were
cursory, and only documented several localized patches of the species along the escarpments lower slopes.
The 2012 field survey documented approximately 2000 individuals in a series of newly discovered patches.
The new survey information provides an updated rangewide population estimate of 6,500 plants (Mancuso
2013, p. 16) within 28 suboccurrences (INHP data as of January 2013). The amount of suboccurrences may
increase slightly since the Idaho Natural Heritage Program has not yet updated their database to reflect all of
the new locations. 
A. cusickii var. packardiae abundance data is collected as part of the monitoring program (see Monitoring
below for a brief description of the program). Analysis of the five year dataset in the 2013 monitoring report
(Mancuso 2013), indicates there is no significant difference (p is less than 0.05) rangewide in A. cusickii var.
packardiae density between the five monitoring years, although there have been apparent increases and
decreases locally at several individual subpopulations (Mancuso 2013, pp. 11-12).
NatureServe has currently given A. cusickii var. packardiae a conservation status rank of G5T1: critically
imperiled subspecies of an otherwise widespread and common species. The species also has a National and
State of Idaho status rank of 1: critically imperiled in the jurisdiction because of extreme rarity or because of
some factor(s) such as very steep declines making it especially vulnerable to extirpation from jurisdiction
(NatureServe 2010). It is also categorized as a globally imperiled/high endangerment special status plant
species by the Idaho BLM. 

Threats

A. The present or threatened destruction, modification, or curtailment of its habitat or
range:

A. The present or threatened destruction, modification, or curtailment of its habitat or range:
Several threat factors are contributing to the destruction, modification, or curtailment of Astragalus cusickii
var. packardiaes habitat or range. The primary threat to the species has been disturbance from Off Highway
Vehicles (OHVs). Other primary threats include the increased frequency and intensity of wildfire and
invasion of nonnative annual grass species, such as Bromus tectorum and Taeniatherum caput-medusae.
Livestock use is also a threat primarily through direct damage to the plants and indirectly through habitat
alteration. Although there are threats occurring on all land ownerships (BLM, State, and private) within the
range of A. cusickii var. packardiae, effects analysis discussed below reflect monitoring data collected on
BLM and State land (see Monitoring section above) where 23 of the 28 suboccurrences are found.
Recreation (Off Highway Vehicle use)
The primary recreational activity currently affecting Astragalus cusickii var. packardiae and its habitat is the
use of OHVs. OHV use causes detrimental effects to individuals and the habitats they rely on by crushing and
uprooting plants; through mechanical disturbance of the soil, which can lead to accelerated erosion, altered
hydrologic patterns, and soil compaction (potentially inhibiting seed germination); and by facilitating the
spread of invasive nonnative plants (Stokowski and LaPoint 2000; Mancuso 2009, p. 20).
Surveys within the 1999 survey area did not identify OHV use as a factor impacting A. cusickii var.
packardiae or its habitat (Mancuso 2009, p. 6; Mancuso 1999, pp. 11-13). However, subsequent monitoring
from 2008 to 2010 documented substantial increased OHV activity within known A. cusickii var. packardiae
suboccurrences and in the surrounding habitat (Mancuso 2009, p. 6; Mancuso 2010, p. 6). One factor
contributing to the increase in OHV use at these sites may have been that Clay Peak Motorcycle Park, a
heavily used OHV recreational area located 15 mi (24 km) west, was changed from public to private
management in 2007 and was eventually closed. With the closure of the Clay Peak Motorcycle Park, a



substantial amount of OHV use shifted onto nearby public lands and into the range of A. cusickii var.
packardiae (BLM, in litt. 2010a). Although Clay Peak Motorcycle Park reopened in 2010 and outreach
efforts were implemented to redirect OHV use to the Park, unauthorized OHV use continued within and near
occupied habitat.

The rolling terrain, steep slopes, and relatively sparse vegetation make this area, which includes A. cusickii
var. packardiae habitat, an attractive riding and hill climb area for OHV users. Monitoring beginning in 2008
has documented unauthorized OHVs traveling directly through outcrops occupied by A.cusickii var.
packardiae, as well as along the rims, spur ridges, and slope bases that form the margins of the occupied
outcrops (Mancuso 2009, p. 6). Tracks range from single passage treads to major hill climbing runways
(Mancuso 2010, p. 8). In 2009, OHV tracks occurred within 11 of the monitoring plots (58 percent)
(Mancuso 2010, p. 6). In total, 67 tracks were recorded in A. cusickii var. packardiae habitat in 2009; 40 (60
percent) of these tracks were not observed during the 2008 monitoring season (Mancuso 2010, p. 6). In 2010,
OHV tracks were documented in an additional two plots previously lacking tracks in 2008 and 2009
(Mancuso 2011, pp. 5-6). All A. cusickii var. packardiae suboccurrences are vulnerable to ongoing and future
OHV disturbance due to the proximity of the species habitat to unauthorized OHV tracks and trails and
existing two-track roads which could provide access to these suboccurrences (Mancuso 2011, p. 8). 
This OHV use through occupied outcrops resulted in the direct crushing of A. cusickii var. packardiae plants
(Mancuso 2009, p. 6). In addition, OHV use accelerated erosion of the fine, loose soils within the
sedimentary outcrops that are steep and relatively devoid of vegetation except A. cusickii var. packardiae.
Natural water erosion has been observed at a few plots over the years and appears to have affected the slopes
occupied by A. cusickii var. packardiae. For example, small water channels caused by overland water flow
(or water rivulets) were observed exposing roots or smothering foliage with sediment debris on several A.
cusickii var. packardiae plants in 2008 (Mancuso 2009, p. 20). Because of the erosive nature of these soils,
the OHV use exacerbated erosion by channeling the naturally occurring water rivulets (Mancuso 2010, p. 8)
and causing soil loss, substrate destabilization, and soil compaction, which could lead to increased root
exposure, smothering of A. cusickii var. packardiae plants, and poor seed germination. OHV tracks can also
contribute to a change in species composition by introducing invasive nonnative plant species, such as B.
tectorum and T. caput-medusae, to the outcrops and creating microsites more favorable to the establishment
of these species (see Wildfire and Invasive Nonnative Annual Grasses below).

During the spring of 2011, in response to the unauthorized OHV use and associated impacts, the BLM
implemented a two-year temporary closure for motorized vehicles throughout most of the areas where
Astragalus cusickii var. packardiae occurs. This closure was implemented in cooperation with the FWS and
local landowners and in coordination with local communities to provide education and outreach. Monitoring
data collected in 2011and 2012 indicate that the temporary OHV closure has been effective in reducing OHV
use through occupied outcrops (Mancuso 2013, pp. 13-14). For example, in 2012, a total of 11 motorcycle
(single) tracks were observed at 4 plots and of these, most represented old, persistent tracks pre-dating 2012.
Overall, motorcycle tracks were absent from 17 of 21 plots, including 12 having motorcycle activity during
one or more of the previous years they were monitored. Rangewide the mean total motorcycle track ground
disturbance was 0.4 percent in 2012, a lower value than observed during any previous year. Although
statistical analysis detected no significant difference in rangewide track abundance between the five
monitoring years (Mancuso 2013, pp. 5-6), there has clearly been a reduction in motorcycle disturbance in
the sample plots since the closure went into effect. 
One unintended consequence of the closure, however, is that OHV activity has shifted east of Dry Creek
Road where two suboccurrences occur. For ease of identifying the closure boundaries, the temporary closure
included all BLM lands west of Dry Creek Road, which did not include the two suboccurrences on BLM land
located to the east. In 2012, monitoring plots at these suboccurrences recorded new tracks in the plots
compared to previous years, and general observations noted many more tracks in the general area adjacent to
these suboccurrences (Mancuso 2013, pp. 5-6). 
The BLM has implemented measures to prevent OHV use throughout most of the range of Astragalus
cusickii var. packardiae by implementing the temporary closure of the area and increasing law enforcement
and outreach efforts to inform the public of the closure. Subsequent monitoring data indicates that these



efforts have been successful in reducing OHV use in A. cusickii var. packardiae suboccurrences. The BLM is
currently working toward permanent closure of this area (See Section D, the inadequacy of existing
regulatory mechanisms, below), which would include the suboccurrences on BLM land located east of Dry
Creek Road. The current temporary closure expires in July 2013. 
Without a permanent closure, OHV use is still considered a threat to A.cusickii var. packardiae and its
habitat. 
Wildfire regime and invasive nonnative annual grasses
The general landscape where A. cusickii var. packardiae occurs was originally dominated by
sagebrush-steppe vegetation (Idaho Department of Environmental Quality 2008 in Mancuso 2009, p. 2).
However, due to the invasion of nonnative annual grasses and increased frequency of wildfire, much of this
area has been converted to annual grassland dominated by two nonnative grass species, B. tectorum and T.
caput-medusae. Wildfires have occurred in A. cusickii var. packardiae habitat; in 1986 a wildfire burned
53,000 ac; in 1992 another wildfire burned 1,700 ac; and in 2008 a wildfire burned the edges of A. cusickii
var. packardiae habitat at one plot referred to as 4-1 (Jonathan Beck, Boise District BLM, pers. comm.
2010b; Mancuso 2010, p. 8). Although a portion of the 1986 burned area was reseeded, the actual seed mix
used is unknown and it is also unknown if post-seeding monitoring occurred. There was no post-fire
rehabilitation after the 1992 fire and it is not known if post-fire treatment occurred after the 2008 wildfire
(Beck pers. comm. 2010b). As a result of these wildfires and subsequent conversion to annual grasslands,
native shrub communities in and near A. cusickii var. packardiae habitat have been reduced to remnant
patches (Mancuso 2009, p. 2). Pockets of Artemisia tridentata and Ericameria spp. (rabbitbrush) remain
throughout the approximately 10 square mile (26 km2) area where A. cusickii var. packardiae is known to
occur (BLM, in litt. 2010a). Our specific understanding of the historical wildfire regime within A. cusickii
var. packardiae habitat is limited. However, it is believed that prior to the establishment of annual nonnative
invasive grasses in the region, the area where A. cusickii var. packardiae occurs was not exposed to frequent
burning. 
The widespread invasion of nonnative plants in areas where A. cusickii var. packardiae occurs, particularly
annual grasses such as B. tectorum and T. caput-medusae, has created a bed of continuous fine fuels that
facilitates more frequent wildfires now and into the future. Because post-fire conditions are more favorable
for further reestablishment of nonnative annual grasses, invasive grasses dominate the community, leading to
an invasive grass-driven increase in the wildfire frequency cycle (Whisenant 1990, p. 4; Brooks and Pyke
2001, p. 5; DAntonio and Vitousek 1992, pp. 73, 75; Brooks et al. 2004a, p. 678). In general, the average
wildfire return interval within the sagebrush-steppe ecosystem as a whole has been shortened from between
60 to 110 years to the current frequency intervals of 5 years or less (Whisenant 1990, p. 4; Wright and Bailey
1982, p. 158; Billings 1990, p. 308; USGS, in litt. 1999, pp. 1-9; West and Young 2000, p. 262). Climate
change models also project a likely increase in wildfire frequency within the semiarid Great Basin region (see
Climate Change under Section E, below).

One common characteristic of the outcrops where Astragalus cusickii var. packardiae occurs is that they are
largely devoid of other native shrubs, grasses, and forbs. Monitoring results from 2008 to 2011 show bare
ground was the most prevalent ground surface component of the plots, ranging from 52 to 90 percent over the
four years of monitoring (Mancuso 2009, p. 19; Mancuso 2010, p. 6; Mancuso 2011, p. 6; Mancuso 2012, p.
7). In 2012, bare soil was still the most prevalent surface component at most plots, although the range of
approximately 26 percent to 82 percent was wider than previous years. Plant litter was more abundant in
2012 than any other year at most plots. This is probably related to the accumulated increase in annual grass
production the past few years, and could make the plot sites more vulnerable to the future wildfires (Mancuso
2013, p. 15). 
A. cusickii var. packardiae likely adapted to the unique edaphic properties of these outcrops and consequently
evolved with little competition from other native plants (Mancuso 2009, p. 5). Based on observed changes in
species composition within the plots sampled (Mancuso 2009, p.20), we believe that these unique edaphic
conditions make the outcrops somewhat resistant to nonnative plant invasion. However, field observations of
outcrop segments burned in the past and now dominated by dense B. tectorum and/or T. caput-medusae cover
suggest this resistance can weaken, allowing the nonnative invasions to affect A. cusickii var. packardiae
outcrops (Mancuso 2009, pp. 20-21). Recent monitoring has also shown A. cusickii var. packardiae to be



mostly absent from portions of outcrops that have burned and are dominated by dense, nonnative annual
grass cover (Mancuso 2009, p. 6). By facilitating habitat degradation in the form of annual grass species
invasion, wildfire effects are a threat to the long-term persistence of A. cusickii var. packardiae (Mancuso
2009, p. 6; Mancuso 1999, p. 12).
A. cusickii var. packardiae plant community monitoring has recorded sparse invasive nonnative plant species
cover at most suboccurrences (Mancuso 2009, p.20); although more recent monitoring suggests a potential
increase in nonnative plant species at most monitoring sites. In 2012, the rangewide mean of nonnative grass
species percent cover was 13.3 percent, a value higher than any previous year monitored (Mancuso 2013, p.
7). In both 2011 and 2012, the rangewide nonnative grass species canopy cover was approximately double
the 2008 value (Mancuso 2013, p. 15). Statistical analysis detected a significant increase in 2011 and 2012
rangewide nonnative grass species percent cover compared to 2008, but not compared to the other years they
were monitored (Mancuso 2013, p. 7). This pattern is further supported by analyses which found a significant
upward trend for nonnative annual grass species over the five year monitoring period. According to the
monitoring dataset, four plots accounted for much of the increase in nonnative annual grass abundance. Three
of these plots burned in the past with only a few scattered shrubs remaining. The fourth plot is located near
the edge of a landslide deposition zone and has minimal shrub cover. It should be noted that this increase in
nonnative plant species cover has not been correlated with environmental factors such as precipitation
(Mancuso 2013, p. 12). The future adaptability of A. cusickii var. packardiae to wildfire is unknown.
Post-fire data collected at plot 4-1, mentioned earlier, in 2009 indicated a reduction in A. cusickii var.
packardiae abundance and shrub cover compared to pre-fire data collected in 2008 (Mancuso 2010, p. 6).
Future monitoring will continue to document the effects of wildfire on A. cusickii var. packardiae at this site. 
As explained in the 2013 report, monitoring overall suggests the relationship between A. cusickii var.
packardiae abundance and ecological factors, such as ground disturbance or introduced annual grass
abundance, lacks clear or consistent patterns (Mancuso 2013, p. 12). Astragalus cusickii var. packardiae
appears to be absent from burned segments of several plots that are now dominated by a dense cover of
introduced nonnative plant species, suggesting a threshold of weed density precluding the establishment or
persistence of A. cusickii var. packardiae on formerly suitable patches of habitat (Mancuso 2013, p. 12).
However, analysis of the five year dataset in the 2012 report indicates there is no significant difference (p is
less than 0.05) rangewide in A. cusickii var. packardiae density between the five years it was monitored,
although there have been apparent increases and decreases locally at several individual subpopulations
(Mancuso 2011, pp. 11-12). While five years represents a relatively short dataset, at this time we lack
information to support a negative association between cover of nonnative plant species and wildfire and the
abundance of A. cusickii var. packardiae. Future monitoring will help document the short- and long-term
effects of invasive nonnative plants species and wildfire on the species. A. cusickii var. packardiaes response
to other environmental factors, such as annual precipitation, also likely influences its abundance over time
(Mancuso 2013, p. 12), but its response to these factors is currently unknown. 
Based on the information above, we consider the synergistic effects of nonnative annual grasses and wildfire
to be a threat factor affecting Astragalus cusickii var. packardiae occurrences and its habitat. 
Livestock Use
Livestock use by cattle and sheep occurs within A. cusickii var. packardiae habitat (BLM, in. litt. 2010a).
Impacts related to livestock use include direct trampling effects and/or consumption of plants (see Disease or
Predation below) which may impact reproductive success or result directly in plant mortality. Indirect
impacts associated with habitat degradation include facilitating the spread of invasive nonnative plants
(Milchunas and Lauenroth 1993, pp. 327-366; Jones 2000, pp. 155-164). There are three federally owned
livestock grazing allotments within the range of this species: Little Willow, Bannister Basin, and Paddock
Valley (Beck, pers. comm. 2010a). These allotments are currently grazed by cattle and sheep in spring and
summer (April to June) (BLM, in. litt. 2010a). The FWS has no specific information on livestock use within
A. cusickii var. packardiae habitats occurring on State or private land, but these lands are managed similarly
to the surrounding BLM lands. 
Trampling of plants and general ground disturbance by livestock use has been well documented as part of the
A. cusickii var. packardiae monitoring protocols (Mancuso 2009, pp. 16-17). Most animal tracks encountered
on monitoring transects lacked sufficient detail for unequivocal identification; however, there was usually
sufficient evidence nearby (e.g., clear tracks or feces) to confidently identify their source (Mancuso 2013, p.



13). Beginning in 2011, uncertain animal tracks were classified as either large (8 cm diameter) or small (<8
cm diameter). Uncertain large tracks very likely represented cattle disturbance and uncertain small tracks
likely represented sheep disturbance in nearly all cases. Elk and deer may have been responsible for a small
but unknown fraction of uncertain tracks at some plots (Mancuso 2013, p. 6). 
During the monitoring period, tracks attributed to cattle have been recorded at every plot at least one year and
multiple years at most locations. The majority of plots were disturbed more by cattle tracks than by any other
factor in 2012, a pattern similar to that observed in previous year. Animal track disturbance (including cattle,
sheep, and tracks of uncertain origin) ranged from less than 1 percent to nearly 38 percent at individual plots
in 2012. In most cases this disturbance consisted of tracks classified as the large uncertain category. An
exception occurred at one plot where sheep tracks disturbed 40 percent of the ground cover, the single
highest disturbance in five years of monitoring. A similar situation occurred at a separate plot in 2011,
although in the following year (2012), monitoring recorded approximately 50 percent less track disturbance
at that location (Mancuso 2013, p. 13). Although mean total animal track disturbance cover was 6.2 percent
in 2012, a higher value observed than any previous year, analysis detected no significant difference in
rangewide animal track abundance between the five monitoring years. 
Track depths of one in (2.5 cm) or more have been recorded at several plots, which indicates thatat least some
of the tracks were made during wet soil conditions (Mancuso 2010, p. 7). Cattle tracks and trails tend to be
concentrated along the margins and less steep portions of occupied outcrops; however, monitoring has
documented that A. cusickii var. packardiae plants have been crushed by cattle trampling (Mancuso 2011, p.
8). Although sampling efforts discovered no trampled individuals for the first time in 2012, evidence from
previous years suggests this species is sensitive to trampling effects. Of 25 A. cusickii var. packardiae plants
trampled between 2008 and 2011, nine (36 percent) individuals were absent the following year, suggesting
that the trampling resulted in plant mortality. Since 2008, trampled plants have been observed in seven
different plots, although one plot accounted for 44 percent of all incidents. Cattle accounted for the majority
of trampling incidents, although sheep and motorcycles also contributed (Mancuso 2013, p. 13). 
In addition to direct impacts to individual plants from trampling, livestock can indirectly impact A. cusickii
var. packardiae habitat through mechanical disturbance of the soil. Because of the erosive nature of the soils
occupied by this species, mechanical disturbance can contribute to substrate destabilization, soil loss, and soil
compaction, which can lead to increased root exposure, smothering of A. cusickii var. packardiae plants, and
poor seed germination. Persistent livestock tracks within the occupied outcrops also appear to be microhabitat
sites more favorable to B. tectorum establishment compared to adjacent undisturbed soils (Mancuso 2010, p.
7), which can facilitate annual nonnative grass invasion.
Based on the information above, we consider livestock use to be a threat factor affecting A. cusickii var.
packardiae. 
Factor A Summary
Based on our evaluation of the combined effects from OHV use, wildfire, invasive nonnative plants, and
livestock use in areas where A. cusickii var. packardiae plants occur, we conclude that this species is
threatened by the present and threatened destruction, modification, or curtailment of its habitat and range.

B. Overutilization for commercial, recreational, scientific, or educational purposes:

We are not aware of any threats involving the overutilization or collection of Astragalus cusickii var.
packardiae for any commercial, recreational, scientific, or educational purposes at this time.

C. Disease or predation:

C. Disease or predation:
We do not have information to indicate that disease poses a threat to Astragalus cusickii var. packardiae.
Monitoring does include the collection of disease data at the monitoring plots and, although it hasnt been
prevalent, monitoring suggests that disease may be a mortality factor in some cases. For example, yellowish
stem tissue has been recorded on 10 plants since 2008. Of these 10 plants, 8 (80 percent) were absent the
following year, suggesting they did not recover (Mancuso 2013, p. 13). 
Monitoring has indicated that levels of seed predation can vary substantially between years and between



suboccurrences. For example, in 2009, seed predation was detected on 59 percent of the reproductive A.
cusickii var. packardiae plants sampled, and on 25 percent of all seed pods (Mancuso 2010, p. 5). This
represented a large increase in seed predation compared to 2008 in which seed predation was only observed
on four percent of the reproductive plants sampled (Mancuso 2009, p. 18). However, data collection usually
occurs before full development of many A. cusickii var. packardiae fruit pods, precluding an accurate
assessment of seed predation most years. During the Idaho Natural Heritage Programs pollinator study, very
high levels of predispersal seed predation were observed, although these seed predation observations were
cursory (Fulkerson and Kinter, Draft 2013 p. 10). Seed predation studies have not been conducted and
specific A. cusickii var. packardiae seed predators are not currently known. 
Livestock use by cattle and sheep occurs within A. cusickii var. packardiae habitat (BLM, in. litt. 2010a).
Herbivory by cattle has been documented and. Although it has not been observed, it is speculated that some
herbivory by sheep may also occur (Mancuso 1999, p. 11). There have been 14 cases of recorded herbivory
since 2008, which resulted in only 1 (7 percent) plant being absent the following year. This relatively high
survival rate suggests A. cusickii var. packardiae can tolerate at least some level of herbivory. 
Factor C Summary
Herbivory by livestock or wildlife has been observed a low levels and the best available information suggests
that A. cusickii var. packardiae can tolerate at least some level of herbivory. Disease has also been observed
on A. cusickii var. packardiae plants but it is likewise not prevalent. Monitoring has indicated that levels of
seed predation can vary substantially between years and between suboccurrences; however, seed predation
studies have not been conducted and specific A. cusickii var. packardiae seed predators are not currently
known. Based on available information, we do not consider A. cusickii var. packardiae to be threatened by
disease or predation.

D. The inadequacy of existing regulatory mechanisms:

D. The inadequacy of existing regulatory mechanisms:
Federal
Sixty-eight percent of the known Astragalus cusickii var. packardiae suboccurrences are on BLM
administered lands, located entirely within the Boise District, Four Rivers Field Office. Management of BLM
lands where A. cusickii var. packardiae occurs is currently covered under the Cascade Resource Management
Plan (RMP), which was finalized on July 1, 1988 (BLM, in. litt. 1988). RMPs are the basic land use
documents that guide land use decisions and management actions on BLM administered land through
establishing goals and objectives and the measures needed for accomplishing these goals and objectives
(BLM, in. litt. 2008). In 2008, the BLM Four Rivers Field Office initiated development of a new RMP and
associated environmental impact statement (EIS) for the Four Rivers planning area (BLM, in. litt. 2008). It is
expected to be completed in 2013 (BLM, in. litt. 2011).
Ongoing discussions between the FWS and the BLM have resulted in the BLM implementing a 7,500-ac,
temporary (24 months or less) motorized vehicle closure as an interim measure to protect the species and its
habitat from OHV damage (see Conservation Measures Planned or Implemented section below). This
temporary closure and associated work with adjacent private landowners has largely closed areas where A.
cusickii var. packardiae occurs to motorized use. Outreach efforts to inform OHV users in local communities
about the closure and discuss alternative management options. Increased law enforcement efforts were also
initiated. While some unauthorized OHV use has been documented, most has shifted away from the area
since the closure. It is expected that as the public becomes informed and enforcement continues, unauthorized
use in the closure area will continue to decline. 
The BLM is preparing an Environmental Assessment (EA) to be completed in 2013 that will analyze the
impacts of various alternatives associated with future OHV use (BLM, in litt. 2012). The purpose of this
analysis is to provide long-term protection for A. cusickii var. packardiae and its habitat. However, because
the EA is still in draft form and an alternative has not been chosen, there is no assurance at this time that the
adequate protections will be implemented.
No special management for A. cusickii var. packardiae was identified in the 1988 RMP (A. cusickii var.
packardiae was not recognized as a new species until 1989). Although the RMP designates a portion of the A.
cusickii var. packardiae range as limiting OHV use to existing/designated roads and trails (BLM, in. litt.



1986), these designations had not previously been enforced. In the new draft RMP, the Four Rivers Field
Office is proposing that BLM lands containing the majority of A. cusickii var. packardiae habitat be
designated as the Bannister Basin Area of Critical Environmental Concern (ACEC), citing habitat
degradation from OHV use as the factor influencing management attention (BLM, in. litt. 2010a). This 3,548
ac (1,436 ha) ACEC is currently proposed in two (A and D) of the four EIS alternatives (Beck, pers. comm.
2010a). The designation of an ACEC highlights areas where special management attention is needed to
protect important historic, cultural and scenic values; fish, wildlife resources or other natural systems or
processes; or to protect human life and safety from natural hazards (BLM, in. litt. 2010b). However, because
the RMP is still in draft form and an alternative has not been chosen, there is no assurance at this time that
the designation of this ACEC will be included in the final RMP.
Currently, the range of Astragalus cusickii var. packardiae under BLMs authority is grazed by livestock
during spring and/or summer under three different allotments: Little Willow, Bannister Basin, and Paddock
Valley (BLM, in. litt. 2010a). The BLM provides resource measures and guidance for healthy, functional
rangelands in Idaho Standards for Rangeland Health and Guidelines for Grazing Management which only
apply to management of livestock use. Under the BLMs regulations, grazing management practices must be
revised if the terms of the standards and guidelines are not met(USDI, 1997). If they are met, it is likely that
the rangeland health standards (particularly standards 1 (watersheds), 4 (native plant communities), and 8
(rare species) (BLM 1997, p. 6) would address the conservation needs of the species as they relate to
livestock use. However, the FWS does not have information on how standards or guidelines for grazing are
currently being met in these allotments. The BLM is proposing, through the draft EA alternatives, to
implement livestock exclosures to protect some A. cusickii var. packardiae suboccurrences from livestock
impacts (BLM, in litt. 2012). 
Post-closure monitoring information on BLM land and anecdotal evidence indicates that the temporary OHV
closure and associated outreach and enforcement efforts have been successful in minimizing negative impacts
in the area. As detailed above, assurance of regulatory mechanisms could be obtained through completion of
an EA to address conservation needs and through designation of an ACEC using the RMP process. The draft
EA currently includes alternatives that propose conservation measures related to the threat from livestock
grazing, as well as limited measures to address invasive nonnative plants species (BLM, in litt. 2012). The
development and implementation of regulatory mechanisms would likely provide long term protection for the
species and its habitat; however, because the BLM has not yet completed an EA or RMP, there is no certainty
that conservation measures will be implemented which would provide long-term protection. Therefore, the
protection measures proposed in the draft EA and draft RMP cannot be considered adequate regulatory
mechanisms at this time. 
State
Fourteen percent of A. cusickii var. packardiae suboccurrences are located on State owned lands. State lands
within the range of the speciesare managed by the Idaho Department of Lands (IDL) as endowment assets of
the State of Idaho. Endowment lands are managed in such manner as will secure the maximum long-term
financial return to the trust beneficiaries (IDL, in litt. 2007). Endowment land management goals include (1)
protecting and enhancing the value and productivity of the land assets; (2) maximizing financial returns from
land assets over time; (3) encouraging a diversity of revenue-producing uses of land assets; and (4) managing
land assets prudently, efficiently, and with accountability to the beneficiaries (IDL 2007, p. 16). 
Monitoring data indicate that A. cusickii var. packardiae habitat is being impacted by recreational use on
State land. Visitors are directed to stay on existing trails or roads on the property, but there is no inventory of
existing trails, and little or no enforcement of OHV use in this area (Dean Johnson, IDL, pers. comm. 2010).
However, monitoring data suggest that the BLM temporary closure has benefited the two suboccurrences on
State land located within the temporary closure boundaries, with monitoring data showing no new OHV
tracks in 2011 or 2012 at this location (Mancuso 2013, Table 9). Two additional suboccurrences on State land
are located outside of the closure boundaries, east of Dry Creek Road. However, OHV tracks have never
been recorded at this monitoring location (Mancuso 2013, Table 9). We do not have specific information
regarding livestock management on State lands where the suboccurrences are located, but livestock tracks
have been recorded at monitoring plots in that area (Mancuso 2013, Table 11). In 2012, two salt blocks were
placed adjacent to a suboccurrence of the species on State land. Since salt blocks typically cause livestock to
congregate in the area, the IDL quickly relocated the salt blocks.



Astragalus cusickii var. packardiae is currently ranked as a S1 species by the State of Idaho Natural Heritage
Program, indicating that it is critically imperiled because of extreme rarity or because some factor of its
biology makes it especially vulnerable to extinction. The State Heritage Program rankings are not considered
legal designations and do not confer State regulatory protection to this species.
Private
A. cusickii var. packardiae occurs in habitats located on private lands managed by two separate land owners.
In 2011, the FWS worked with these two landowners to post property boundary signs to prevent illegal OHV
use in this area. These cooperative efforts have been largely successful in reducing OHV use on private lands
and adjacent BLM lands where this species occurs. However, as on BLM land, one unintended consequence
of the closure was shifted OHV use to the eastern side of Dry Creek Road. New OHV tracks were observed
from a distance at suboccurrences on private land in this area (Mancuso 2013, p. 14).

Factor D Summary

The two-year temporary closure established in 2011 has been largely effective at reducing OHV use in the
area; however, long-term conservation measures supported by regulatory mechanisms are needed to
adequately protect A. cusickii var. packardiae and its habitat. Adequate regulatory mechanisms that provide
for the long-term conservation of the species and its habitat may be achieved through the draft EA or draft
RMP amendments currently in process. Since the outcomes of these management options have not yet been
determined, the FWS cannot consider them at this time and we conclude that A. cusickii var. packardiae
remains threatened by the inadequacy of existing regulatory mechanisms.

E. Other natural or manmade factors affecting its continued existence:

E. Other natural or manmade factors affecting its continued existence:
Fragmentation
Studies specific to Astragalus cusickii var. packardiae genetic diversity or seed germination have not been
conducted. A pollinator study was initiated in 2012 by the Idaho Natural Heritage Program to evaluate
pollinator associates and seed production in A. cusickii var. packardiae. Results indicate that A. cusickii var.
packardiae is highly dependent on pollinators for reproductive success (See Habitat/Life History above).
Monitoring suitable habitats for the species insect pollinators will be important for maintaining A. cusickii
var. packardiae genetic diversity into the future. Other plant species studies have shown that small plant
populations are vulnerable to relatively minor environmental disturbances such as wildfire and nonnative
plant invasions (Given 1994, pp. 15-16) and are subject to the loss of genetic diversity from genetic drift and
inbreeding (Ellstrand and Elam 1993, pp. 217-237). Plant populations with lowered genetic diversity are
more prone to local extirpation (Barrett and Kohn 1991, p. 4); smaller populations generally have lower
genetic diversity that affects the species ability to adapt, thereby increasing the probability of population
extinction (Newman and Pilson 1997, p. 360).
Climate Change
Future climate change effects to A. cusickii var. packardiae habitats are unknown at this time. Recent
large-scale climate modeling indicates that changes to precipitation and temperatures will likely benefit
Bromus tectorum which subsequently will increase wildfire (Bradley et al. 2009, p. 1515). Endemic species,
such as A. cusickii var. packardiae that have limited ranges and are adapted to localized conditions, are
expected to be more severely impacted by climate change (Midgley et al. 2002, p. 448).
Factor E Summary
We have evaluated the best available scientific and commercial data on other natural or manmade factors
such as fragmentation and climate change affecting the continued existence of A. cusickii var. packardiae and
determined that these factors do not pose a significant threat to A. cusickii var. packardiae at this time.

Conservation Measures Planned or Implemented :

Since 2007, the FWS has supported and funded surveys to document the distribution and monitor
suboccurrences of Astragalus cusickii var. packardiae. In addition, the FWS initiated a long-term monitoring



program to collect quantitative information regarding (1) A. cusickii var. packardiae abundance and basic
demographic attributes, (2) plant community composition, and (3) ground disturbance factors (Mancuso 2009
p. 14). Over the past several years, the FWS has met with the BLM on numerous occasions to discuss
ongoing monitoring efforts, the status of this species, and habitat conservation.
Discussions between the FWS and the BLM resulted in the implementation of a 7,500-ac temporary
motorized vehicle closure in 2011 to protect the species and its habitat from OHV use. This two-year
temporary closure has been supported by a combination of increased law enforcement patrol, public outreach,
and signage on both public and private land to indicate the purpose and extent of the closure. Subsequent
monitoring data clearly shows a reduction in motorcycle disturbance since the closure went into effect, with
lower rangewide mean total motorcycle track ground disturbance levels in 2011 and 2012 than any previous
monitoring year (Mancuso 2013, pp. 13-14). 
Because agency policy limits the duration of temporary closure or restriction orders to 24 months or less
(BLM, in litt. 2009), the BLM is currently working toward a permanent closure of this area (See Section D,
the inadequacy of existing regulatory mechanisms, above), which would include the suboccurrences on BLM
land located east of Dry Creek Road. A permanent OHV closure would eliminate OHV use as a threat to the
species and its habitat.
The draft EA which addresses OHV use of the area where A. cusickii var. packardiae occurs includes
alternatives that propose additional conservation measures for the species. One of these proposed measures is
to construct three permanent exclosure fences to protect A. cusickii var. packardiae suboccurrences from
livestock impacts. The proposed action also includes vegetation restoration measures around known
suboccurrences. If approved, invasive species such as B. tectorum and T. caput-medusae would be treated
with herbicides and, where necessary, native grass, forb, and shrub species would be seeded or planted to
enhance vegetation recovery (BLM, in litt. 2012). 
The BLMs Four Rivers Field Office is in the process of developing a new RMP and is currently proposing to
designate the majority of A. cusickii var. packardiae habitat as the Bannister Basin ACEC in two of the four
EIS alternatives (BLM, in. litt. 2010a). The primary objective of the proposed ACEC would be to protect A.
cusickii var. packardiae and its habitat and to prevent further degradation by OHV and livestock use.
The BLM and the FWS are currently developing a formal Candidate Conservation Agreement (CCA) for A.
cusickii var. packardiae. The CCA would identify various conservation actions to minimize and remove
threats to the species and its habitat. The goal of this CCA is to attain long-term conservation with adaptive
and proactive management. A draft CCA has been developed and is in review. It recognizes the FWSs and
the BLMs long-term commitment to continue working together to conserve A. cusickii var. packardiae.
Conservation actions identified in the draft CCA include measures to increase education and enforcement of
the motorized vehicle closure, detect and control invasive species such as Bromus tectorum and
Taeniatherum caput-medusae, restore native shrubs, grasses, and forbs; livestock management practices to
reduce impacts to A. cusickii var. packardiae; pre- and post-fire management practices; and the initiation of a
reintroduction program for A. cusickii var. packardiae, among other measures.

Summary of Threats :

Summary of Threats:
Primary threats to Astragalus cusickii var. packardiae and its associated habitat include unauthorized OHV
use, invasive nonnative plants such as Bromus tectorum and Taeniatherum caput-medusae, increased
frequency and intensity of wildfires, and livestock use. 
Monitoring results from 2009 through 2012 indicate that all monitored plots had ground disturbance from one
or more of these factors (Mancuso 2010, p. 6; Mancuso 2011, p. 8; Mancuso 2012, Table 10, Mancuso 5),
although unauthorized OHV use has been the most immediate and widespread threat to A. cusickii var.
packardiae and its habitat. OHV use was not identified as a threat to this species during 1999 surveys, but by
2009 it had become a widespread activity, occurring throughout the range of the species (Mancuso 1999, pp.
11-13; Mancuso 2010, p. 6). OHV tracks have been observed at 15 of the 20 monitoring plots (Mancuso
2011, pp. 5-6, 21). Tracks have ranged from single passage treads to major hill climbing runways traversing
through A. cusickii var. packardiae suboccurrences, as well as along the rims, spur ridges, and slope bases
that form the margins of occupied outcrops. Accelerated erosion and mass wasting associated with OHV



runways created by multiple hill climbing events are also evident on the steeper slopes. Direct damage to
plants and habitat through crushing of individuals, soil erosion, and the introduction of invasive nonnative
plant species by OHVs is a serious threat to A. cusickii var. packardiae. However, the 2011 temporary BLM
closure and cooperation with local landowners has largely minimized OHV use throughout the majority of
the range of the species and has reduced this threat over the short-term. To address long-term protection of
the species and its habitat, the BLM is currently developing a draft EA that should be completed by spring
2013 to address OHV use in this area. The outcome of this process is important to ensure that adequate
regulatory measures are established to provide long-term conservation of A. cusickii var. packardiae and its
habitat. 
The spread of invasive nonnative plant species is occurring throughout the range of A. cusickii var.
packardiae. In this same area, wildfire appears to have increased in both frequency and extent over historical
levels as well. We expect this increased wildfire frequency trend to continue due to the projected effects of
climate change and the continued expansion of nonnative annual grasses. There have been three wildfires
since 1986 within the species range and, in most cases, portions of outcrops that burned are now dominated
by dense, nonnative annual grassland cover, with no A. cusickii var. packardiae to be found (Mancuso 2009,
p. 6). Five years of monitoring indicate that there is a rangewide trend of increasing introduced annual grass
species abundance, with much of the increase attributed to several individual suboccurrences (Mancuso 2013,
p.15), although this trend has not been correlated with environmental factors such as precipitation. Analysis
of the five year dataset in the 2012 report indicates there is no significant difference (p is less than 0.05)
rangewide in A. cusickii var. packardiae density (Mancuso 2013, pp. 11-12), although we recognize this
represents a relatively short time period. Based on the information above, combined with the difficulty in
controlling wildfire and invasive nonnative plants, we consider wildfire and invasive nonnative plants to be
threats to the long-term persistence of A. cusickii var. packardiae (Mancuso 2009, p. 6; Mancuso 1999, p.
12). 
Livestock grazing by both cattle and sheep occurs within the range of A. cusickii var. packardiae. Tracks
attributed to cattle have been observed at every plot at least once in the past five years, and multiple times at
most locations. The rangewide mean of total animal track disturbance cover was 6.2 percent in 2012, a value
higher than any previous monitoring year, although analysis detected no significant difference in rangewide
animal track abundance between the five monitoring years. Evidence from previous years suggests A.
cusickii var. packardiae is sensitive to trampling effects. Sampling of 25 A. cusickii var. packardiae plants
trampled between 2008 and 2012 found that nine (36 percent) of the plants were absent the following year,
suggesting that they did not recover(Mancuso 2013, p. 12). Persistent tracks within the outcrops also appear
to provide microhabitats favorable to B. tectorum establishment compared to adjacent undisturbed soils
(Mancuso 2010, p. 7). 
A. cusickii var. packardiae is endemic to southwest Idaho within a limited geographical range that totals
approximately 10 square miles (26 km2). The most recent survey estimates suggest that there are
approximately 6,500 individuals distributed in 28 suboccurrences on Federal, State and private lands. Small
population size and limited distribution make this species particularly vulnerable to the many threats
affecting its habitat (Given 1994, pp. 15-16; Newman and Pilson 1997, p. 360).
The two-year temporary OHV use closure established in 2011 has been largely effective at reducing OHV
effects in the area. Adequate regulatory mechanisms that provide for the long-term conservation of A.
cusickii var. packardiae and its habitat (including a permanent closure of the area, livestock exclosures, and
invasive nonnative plant treatments) are proposed through the draft EA, RMP, and CCA; however, since the
outcomes of these management options have not yet been funded or approved, the FWS cannot consider
these protections as measures that provide long-term protection for the species.
We find that Astragalus cusickii var. packardiae is warranted for listing throughout its range; therefore, it is
unnecessary to analyze whether it is threatened or endangered in a significant portion of its range.

For species that are being removed from candidate status:

_____ Is the removal based in whole or in part on one or more individual conservation efforts that you
determined met the standards in the Policy for Evaluation of Conservation Efforts When Making Listing
Decisions(PECE)?



Recommended Conservation Measures :

Recommended Conservation Measures:
We recommend the following conservation measures for Astragalus cusickii var. packardiae:
1. Prohibit OHV use within the range of the species.
2. Designate the Bannister Basin ACEC. Implementation and enforcement of the management guidelines will
be critical to the long-term protection of A. cusickii var. packardiae.
3. Continue monitoring to better assess population trends and disturbance factors. Utilize this information to
inform management decisions regarding the conservation of this species.
4. Minimize livestock-related ground disturbance. Work with permittees and the BLM to discuss potential
changes to the current grazing system in A. cusickii var. packardiae habitat to minimize direct and indirect
impacts from livestock. 
5. Restore burned and degraded A. cusickii var. packardiae habitat. Implement control of nonnative plant
species and habitat rehabilitation within A. cusickii var. packardiae habitat using native plant species to
prevent further encroachment and decrease wildfire frequency and intensity.
6. Prioritize fire response within A. cusickii var. packardiae habitat.
7. Complete and implement the CCA and incorporate as appropriate into planning documents.
These recommendations are for BLM and State lands. However, we also recommend working with private
landowners to implement these conservation measures where appropriate and feasible.

Priority Table

Magnitude Immediacy Taxonomy Priority

High

Imminent

Monotypic genus 1

Species 2

Subspecies/Population 3

Non-imminent

Monotypic genus 4

Species 5

Subspecies/Population 6

Moderate to Low

Imminent

Monotype genus 7

Species 8

Subspecies/Population 9

Non-Imminent

Monotype genus 10

Species 11

Subspecies/Population 12

Rationale for Change in Listing Priority Number:

Magnitude:

Magnitude:
Primary threats to Astragalus cusickii var. packardiae include unauthorized OHV use, invasion of nonnative
plant species, increased wildfire frequency and intensity, and livestock use. Monitoring data collected to date
indicate all monitoring plots had ground disturbance from one or more of these factors (Mancuso 2013, p. 5).
Because A. cusickii var. packardiae is endemic to a single location in southwestern Idaho, threat factors as
described in this document are compounded by its restricted habitat and small population size.



OHV use has been the greatest immediate threat to A. cusickii var. packardiae and its habitat rangewide. Due
to the effectiveness of the temporary closure, we now consider the magnitude of this threat to be less than
previously reported. While we recognize the significant efforts made by the BLM to temporarily close this
area to motorized vehicles, it would be premature to consider these measures sufficient to remove the
long-term threat of OHV use to this species at this time.

We also consider the magnitude of threats from the presence of invasive nonnative plants that compete with
A. cusickii var. packardiae for resources (light, water, nutrients) and the increased wildfire regime to be high.
In addition, because A. cusickii var. packardiae is endemic to a single location in southwestern Idaho, threat
factors as described in this document are compounded by its restricted habitat and small population size.

Imminence :

Imminence:
All of the identified threats to Astragalus cusickii var. packardiae are currently considered ongoing. The most
immediate threat to the speciesand its habitat has been OHV use. Although the temporary closure has been
effective, without long-term restrictions we still consider the threat from OHV use and the other existing
threats to be imminent. 

__Yes__ Have you promptly reviewed all of the information received regarding the species for the purpose
of determination whether emergency listing is needed?

Emergency Listing Review

__No__ Is Emergency Listing Warranted?

The FWS has worked closely with the BLM on implementation of the 7,500-ac temporary motorized vehicle
closure as an interim measure to protect Astragalus cusickii var. packardiae and its habitat from OHVs. This
temporary closure has and will continue to require a combination of increased law enforcement patrol, public
outreach, signage and strategic fencing to be effective. Although monitoring data indicate that the temporary
closure has reduced OHV use in A. cusickii var. packardiae suboccurrences, without a permanent closure we
cannot consider these measures adequate at this time. In addition, we believe long-term management of this
area to address all the primary threats to this species (OHV use, nonnative species invasion, increased
frequency and extent of wildfire, and livestock use) will be necessary for the protection of this species and its
habitat. The BLM is currently proposing numerous conservation measures to address these threats through its
RMP and EA processes, as well as through a draft CCA with the FWS, which, if completed, will show a
long-term commitment by the BLM (the primary landowner within the range of the species) to continue
implementing conservation actions for A. cusickii var. packardiae. 
We believe that if implemented and effective, a long-term closure will be critical to reducing or eliminating
the threat from OHV damage to A. cusickii var. packardiae and its habitat. We also believe that if
implemented and effective, the conservation measures proposed in the draft CCA will help reduce the threats
from invasive nonnative plant species, wildfire, and livestock use. 
Therefore, we will reevaluate the status of this species after we determine if the closure has been sufficiently
implemented, enforced, and effective, and after the CCA has been signed. Results from monitoring efforts in
2013 will provide additional information on A. cusickii var. packardiae disturbance factors.
 

Description of Monitoring:

As described above, the Service provided funding to Mancuso Botanical Services in 2008 to conduct a
rangewide survey for Astragalus cusickii var. packardiae, and initiate a long-term monitoring program for
this species. Monitoring, which currently occurs at 20 occurrences on BLM and State lands where access is
available, was conducted in 2008, 2009, 2010, and 2011. Funding is in place for monitoring to be repeated in



2012.
The Service also maintains contact with the BLM and provides the BLM botanist (both at the State Office
and the Four Rivers Field Office) with copies of the survey and monitoring reports for Astragalus cusickii
var. packardiae. In addition, we participate in the collection of field data, conduct site visits, and review
monitoring reports. We have also spoken with the primary private land owner within the species range.
Relevant literature and data for this species are obtained principally from contact with the BLM, Idaho
Natural Heritage Program species database, and Mancuso Botanical Services and associated reports.
Given the limited geographic area where this species occurs and the low number of occurrences, we believe
the level of monitoring described above is adequate to update the status of the species at this time.
Â

Indicate which State(s) (within the range of the species) provided information or comments on the
species or latest species assessment:

Idaho

Indicate which State(s) did not provide any information or comment:

none

State Coordination:

The U.S. Fish and Wildlife Service botanist has obtained information from the Natural Heritage program
database in Idaho.
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