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U.S. FISH AND WILDLIFE SERVICE SPECIES 

ASSESSMENT AND LISTING PRIORITY ASSIGNMENT 

FORM  

Scientific Name: 

Astragalus anserinus 

Common Name: 

Goose Creek milkvetch 

Lead region: 

Region 6 (Mountain-Prairie Region) 

Information current as of: 

03/01/2015 

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 

___ Continuing Candidate 

_X_ 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 

_X_ 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" 
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___ Taxon believed to be extinct 

_X_ Conservation efforts have removed or reduced threats 

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

Petition Information 

___ Non-Petitioned 

_X_ Petitioned - Date petition received: 02/03/2004 

90-Day Positive: 08/16/2007 

12 Month Positive: 09/10/2009 

Did the Petition request a reclassification? No 

For Petitioned Candidate species: 

Is the listing warranted (if yes, see summary threats below) No 

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

priority listing? N/A 

Explanation of why precluded:  N/A 

Historical States/Territories/Countries of Occurrence: 

• States/US Territories: Idaho, Nevada, Utah 

• US Counties: Cassia, ID, Elko, NV, Box Elder, UT  

• Countries: United States 

Current States/Counties/Territories/Countries of Occurrence: 

• States/US Territories: Idaho, Nevada, Utah 

• US Counties: Cassia, ID, Elko, NV, Box Elder, UT 

• Countries: United States 

Land Ownership: 

Ninety-three percent of Goose Creek milkvetch (Astragalus anserinus) habitat in Idaho, Utah, 

and Nevada occurs on Federal lands managed by the Bureau of Land Management (BLM) (Table 

1).  The remaining habitat occurs on private and state lands in Utah and Idaho and on private 

land in Nevada (Baird and Tuhy 1991, p. 14; Morefield 1992, appendix maps; Service 2014a, pp. 

1 – 4 in Table 1; Smith 2007, appendix maps). 



3 

 

Table 1. Percent Land Ownership by Population for Goose Creek milkvetch.  

Population 
Percent Land Ownership 

BLM State Private 

1 100% 0% 0% 

2 84% 11% 5% 

3 95% 1% 4% 

4 100% 0% 0% 

5 100% 0% 0% 

Total 93% 3% 4% 

Lead Region Contact: 

OFC OF THE RGNL DIR, Justin Shoemaker, 309-757-5800 ex 214, 

Justin_Shoemaker@fws.gov  

Lead Field Office Contact: 

UT ESFO, Jennifer Lewinsohn, 801-975-3330 x 138, jennifer_lewinsohn@fws.gov 

Biological Information 

Species Description: 

Goose Creek milkvetch is a low-growing, mat-forming perennial plant in the bean family 

(Fabaceae) with grey hairy leaves, pink-purple flowers, and brownish-red curved seed pods 

(Mancuso and Moseley 1991, p. 4).  It has numerous stems, with five to fifteen leaflets per leaf,  

with each leaflet 0.13 to 0.26 inches (in) (3.2 to 6.5 millimeters (mm)) long (Welsh et al. 2008, 

p. 416).  In May and June, a single Goose Creek milkvetch plant will produce many flowering 

stalks, with each stalk bearing 3 to 7 flowers (Welsh et al. 2008, p. 416).  Plants can also flower 

in late fall (Collins 2013b, p. 4), presumably induced by late summer moisture.  The species is 

distinguished primarily by its smaller leaflets and flowers, and the color and shape of the seed 

pods from the three other mat-forming Astragalus species found in the Goose Creek drainage 

(Baird and Tuhy 1991, p. 1; Mancuso and Moseley 1991, pp. 4–5). 

Taxonomy: 

Goose Creek milkvetch was first collected in 1982 by Duane Atwood from a location in Box 

Elder County, Utah, and subsequently described in 1984 (Atwood et al. 1984, p. 263).  Goose 

Creek milkvetch has not undergone any taxonomic revisions since it was originally described 

and is currently accepted as a distinct species (Barneby 2006, p. 135; Welsh et al. 2008, p. 416). 

Habitat/Life History: 
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Goose Creek milkvetch is a narrow endemic that typically occurs on sparsely vegetated outcrops 

of highly weathered volcanic-ash (tuffaceous) soils from the Salt Lake Formation (Mancuso and 

Moseley 1991, p. 12).  Soils at these tuffaceous outcrops are a mixture of volcanic rock 

fragments and fine sand that are moderately cemented by silica below the surface, but are soft 

and very friable at the soil surface (Natural Resource Conservation Service (NRCS) 2014, p. 3).  

These tuffaceous outcrops appear to constitute the optimal habitat for the species throughout its 

range.  Goose Creek milkvetch also occurs in the sandy loam and gravelly sandy loam soils 

surrounding some of the tuffaceous outcrops in Nevada and Utah (Hardy 2005, p. 4; Mancuso 

and Moseley 1991, p. 12).   

 

Goose Creek milkvetch is associated with a suite of species similarly adapted to the growing 

conditions of the tuffaceous outcrop soils, including  Indian ricegrass (Achnatherum 

hymenoides), Douglas’ dustymaiden (Chaenactis douglasii), roundspike cryptantha (Cryptantha 

humilis), slender buckwheat (Eriogonum microthecum), cushion buckwheat (Eriogonum 

ovalifolium), ballhead gilia (Ipomopsis congesta (= Gilia congesta), whitestem blazingstar 

(Mentzelia albicaulis), and silverleaf phacelia (Phacelia hastata) (Baird and Tuhy 1991, pp. 2–

3).  The dominant native species within the general surrounding plant community include: 

Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis), Utah juniper (Juniperus 

osteosperma), green rabbitbrush (Chrysothamnus viscidiflorus), needle and thread grass 

(Hesperostipa comata), and Sandberg’s bluegrass (Poa secunda).   

 

Goose Creek milkvetch is generally found on southeastern, southwestern, and west-facing slopes 

within sparsely vegetated areas in sagebrush and juniper habitats (Mancuso and Moseley 1991, 

p. 9; Morefield 1992, p. 8).  The species does not appear to tolerate the “hottest” sites on 

southerly facing slopes, and generally is not found on north-facing slopes (Hardy 2005, p. 6).  

The habitat can vary from stable areas with little erosion to washes or steep slopes where erosion 

is common.  The species is sometimes abundant along trail margins, suggesting that plants are 

able to tolerate moderate levels of disturbance (Service 2006b, p. 1).  However, plants are not 

found in areas of concentrated disturbance such as vehicle or livestock trails or where water 

flows through washes on a regular basis (Baird and Tuhy 1991, pp. 2–5; Hardy 2005, pp 1–4; 

Mancuso and Moseley 1991, p. 2–4; Mancuso 2010, p. 12; Smith 2007, p. 2).   

 

Goose Creek milkvetch appears to be a short-lived perennial, but additional studies are needed to 

determine the species growth, reproduction, and lifespan. Of the limited life history information 

currently available, one study indicated there is a 50% mortality by the beginning of the second 

year and found that plants begin to flower in their second year (Feldhausen 2007, pp. 8 – 9).  

Another study documented 100% survival of adult plants after 4 years and 100% mortality after 

7 years (Hardy 2010, p. 2).  The wide-ranging annual fluctuation in plant abundance from census 

counts is another indication the species is short-lived, although it is also possible that adult plants 

may remain dormant during some growing seasons.  Studies to determine if adult plants exhibit 

dormancy have not been conducted; however, a number of Astragalus species exhibit adult plant 

dormancy with no above-ground presence during one or more consecutive years as a response to 

drought conditions (Baskin and Baskin 1974, p. 11; Breinholt et al. 2009, p. 661; DePrenger-

Levin et al. 2013, p. 265; Lesica 1995, p. 147; Martínez-Sánchez et al. 2011, p. 427; Van Buren 

and Harper 2004, p. 4).   
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Goose Creek milkvetch seedling germination and survival is likely correlated with precipitation 

amount and timing.  Spring precipitation during January through April was strongly correlated 

with seedling density of another milkvetch, Astragalus holmgreniorum (Van Buren and Harper 

2003; p. 239); however, we do not have sufficient seedling data for Goose Creek milkvetch 

seedlings to assess this relationship (Davis 2014a, p. 4).  There is some indication that spring 

moisture is important for Goose Creek milkvetch germination because thousands of seedlings 

were observed at one monitoring site during the wet spring of 2011 (Hardy 2014, p. 7).   

 

Species in the bean family typically have persistent seed banks with at least some proportion of 

the seed bank being long-lived because the seeds are physically dormant for long periods of time 

(Orscheg and Enright 2011, p. 186; Segura et al. 2014, p. 75).  Physically dormant seeds have a 

seed coat that imposes a physical barrier between water and the embryo, and this type of 

dormancy provides an ecological advantage by staggering germination over a long period of 

time, protecting the embryo from microbial attack, and increasing the longevity of seeds within 

the soil (Fulbright 1987, p. 40).  Species with physically dormant seeds typically have seeds 

germinating over many years, which increases the probability of the species persistence in an 

unpredictable environment and has been termed a “bet-hedging strategy” (Simons 2009, pp. 

1990 - 1991; Williams and Elliott 1960, pp. 740 – 742).  This strategy buffers a population 

against catastrophic losses and negative effects from environmental variation (Tielbörger et al. 

2014, p. 4).  Goose Creek milkvetch can be dormant and not detectable for some years, but later 

detected in the same area given favorable precipitation conditions (Hardy 2005, p. 6; Hardy 

2014b, entire).  This pattern provides some evidence the species has a persistent seed bank and 

possibly other life stages that remain dormant during drought conditions.  As a result, multiple 

years of surveys may be necessary to determine if Goose Creek milkvetch is present within 

suitable habitat.  

  

The breeding system and specific pollinators of Goose Creek milkvetch are not known at this 

time.  At least two different bumblebee species (Bombus spp.) were observed pollinating Goose 

Creek milkvetch (Shohet and Wolf 2011, p. 12).  We assume that pollinators are important to 

support maximum reproduction for the species based upon research of other milkvetches 

(Tepedino 2005, p. 2).  Specifically, solitary bees are likely the most important pollinators 

because they are common pollinators for the entire Astragalus genus (Geer et al. 1995, p. 20; 

Watrous and Cane 2011, p. 237).  Pollinators generally need a diversity of native plants for 

foraging throughout the seasons, nesting and egg-laying sites, and undisturbed places for 

overwintering (Shepherd et al. 2003, pp. 49 – 50).  Thus, it is important to protect vegetation 

diversity within and around Goose Creek milkvetch populations to maintain a diversity of 

pollinators.  We have no information regarding the genetic diversity of Goose Creek milkvetch. 

Historical Range/Distribution: 

The species was historically known from the Goose Creek drainage in Cassia County, Idaho; 

Elko County, Nevada; and Box Elder County, Utah (Baird and Tuhy 1991, pp. 5–16; Mancuso 

and Moseley 1991, pp. 1–14; Smith 2007, pp. 1–5).  The Goose Creek drainage occurs within the 

Northern Basin and Range ecosystem (Bailey et al. 1994, map).   

Current Range/Distribution: 
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Because Goose Creek milkvetch was first documented in 1984, it does not have an extensive 

historical record.  Based upon survey information since 1984, the current range and distribution 

of Goose Creek milkvetch has expanded to include the southern-most population (Figure 1), but 

otherwise has not changed significantly.  The current range of Goose Creek milkvetch is similar, 

but slightly larger than what we reported in our 2009, 12-month finding (Jorgensen 2014, entire).  

Goose Creek milkvetch occurs at elevations ranging between 4,900–5,885 feet (ft) (1,494–1,790 

meters (m)) (Idaho Conservation Data Center (ICDC) 2007b, p. 2; Smith 2007, Table 1; Shohet 

and Wolf 2011, Figure 2).  Most known locations are within an area that is approximately 35 

miles (mi) (56 kilometers (km)) long by 6 mi (10 km) wide, oriented in a northeast to 

southwesterly direction along Goose Creek and extending to Rock Spring Creek (see Figure 1).  

The distribution of Goose Creek milkvetch is identified by element occurrences (EOs), sites, and 

populations (Figure 1; also see Population Estimates/Status below for more information).  These 

terms are defined as follows: 

• Sites: locations where the species occurs which were mapped as points, lines, or 

polygons; 

• Element Occurrences (EOs): plant sites that are grouped together based on geographic 

proximity (NatureServe 2004, p. 6) within 0.6 mi (1 km) of each other (IDCDC 2007b, p. 4).  

Goose Creek milkvetch EOs defined by Idaho, Nevada, and Utah Heritage Programs follow this 

criteria within State borders only. 

• Population: equivalent to an EO that is defined by NatureServe and IDCDC criteria based 

on geographic proximity throughout the species’ range and does not consider State borders. 
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Figure 1. Goose Creek milkvetch current range and populations. 
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Goose Creek milkvetch occupies an estimated 2,117 acres (ac) (857 hectares (ha)) within its 

range.  The acreage is considerably larger than the previously reported 400 ac (164 ha) in the 

2009 12-month finding and previous CNORs for the species. This is because we digitized areas 

of past survey information in Nevada to be consistent with the final survey report (see p.1 and 

Appendix 3 in Smith 2007) rather than using our previous area estimate (3.14 square meters) 

around the GPS points provided by the surveyor.  We consider this method to be a better 

representation of the habitat extent based on the survey method employed.  In addition, we 

included newly identified habitat from recent surveys (Shohet and Wolf 2011, entire).    

As previously described, Goose Creek milkvetch is found on BLM lands, State of Utah School 

and Institutional Trust Lands Administration (SITLA) lands, State of Idaho lands and private 

lands (see Table 1).  Approximately 86% of the total known population and 93% of the total 

acres of known habitat of Goose Creek milkvetch is on BLM-managed lands, with the remainder 

on non-federal lands with State and private ownership (see Table 1).  Approximately half of the 

total population occurs in the State of Utah, while the majority of the habitat occurs in Nevada 

(see Table 2). 

Table 2.  2014 Plant abundance and Habitat by State for Goose Creek milkvetch. 

State 
2014 Plant Abundance 2014 Habitat 

Number Percent Acres (ac) Percent 

Idaho 5,354 17% 47 2% 

Nevada 9,388 30% 1,718 81% 

Utah 16,906 53% 352 17% 

Total 31,648 100% 2,117 100% 

Areas of potential habitat remain unsurveyed in Idaho and Nevada, so it is possible that Goose 

Creek milkvetch is more continuous across its range or occurs outside of our identified 

population areas (see Figure 1).  The species is sparsely distributed across the landscape on 

sandy soils in Nevada and Utah (see Habitat/Life History, above).  Because unsurveyed, 

potential habitat occurs between known sites, we anticipate the known populations and EOs in 

Nevada may be linked by contiguous habitat and may either be one large population or a series 

of populations within a metapopulation.   

Population Estimates/Status: 

Estimated Population 

 

The methods for deriving the number of populations for Goose Creek milkvetch includes an 

evaluation of sites and EOs.  We mapped all known sites and grouped them into EOs following 

the standard methods used by the IDCDC as our definition of a population (see Figure 1).  

Overall, we documented  five populations of Goose Creek milkvetch using this methodology.  

Because the latest Heritage Program records identify 19 EOs for Goose Creek milkvetch (5 in 

Idaho, 10 in Nevada, 4 in Utah), and their delineation stops at State boundaries, we do not 
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consider State identified EOs to be synonymous with our populations (IDCDC 2007b, p. 4; Fitts 

2008, entire).  Hereafter, we will use the term “populations” based upon our methods and “EO” 

based upon existing State Heritage Program designations (see Table 3).  In addition, we refer to 

individual plant sites by name in this document where more specificity is necessary. 

 

Table 3. Goose Creek milkvetch habitat acreage and abundance by population for 

2004/2005, 2008, 2009, and 2014 (Collins 2013b, entire; Shohet and Wolf 2011, excel data 

summary ; Mancuso 2015, Table 2; Service 2014a, entire; Theodozio 2014a, attachment).  

NS = No Survey performed that year; 
a
 = abundance estimated based on partial resurvey of 

population. 

Population 
Number 

of EOs 

Total Population Size 2014 

Percent of 

Total 

Population 

2014 

Total Acreage 

for Population 

(ac) 
2004 - 2006 2008 2009 2014 

1 1 1,271 NS NS NS 4% 13 

2 10 45,716
 a
 17,189

 a
 15,575

 a
 22,368

 a
 71% 484 

3 6 8,752 5,395
 a
 NS 5,811

a
 18% 1,365 

4 1 240 2 NS 56 0% 55 

5 1 4,219 1,728 NS 2,141
a
 7% 200 

Total 19 60,198 25,585 23,971 31,648 100% 2,117 

 

Limited survey efforts from 1990 to 1992 estimated the population of Goose Creek milkvetch to 

range between 9,000 and 10,500 individuals in 67 occupied sites in Idaho, Utah, and Nevada 

(Baird and Tuhy 1991, p. 3; Mancuso and Moseley, pp. 12 – 16; Morefield 1992, p. 9).  More 

comprehensive range-wide surveys from 2004 to 2006 identified 206 occupied sites (occupied 

points, lines, or polygons) across Goose Creek milkvetch’s known range, and the species’ total 

population size was estimated at 61,198 individuals (74 FR 46521; Service 2014a, entire).  

Survey results from 2007 to 2014 identified an additional 71 new sites for the species across its 

range (Service 2014b; see Monitoring Efforts 5, 6, and 7 in Description of Monitoring, below).  

Although the overall number of known sites has increased with additional surveys, this does not 

mean the total population or the species’ range is increasing.   

 

Of the five populations, Population 2 is the largest population of Goose Creek milkvetch; it 

occurs in all three states, and represents 71 percent of the total population (see Table 3).  This 

population includes EO U001 in Utah which is the largest known EO for the species, as well as 9 

other EOs in Idaho, Nevada, and Utah.  Population 4 is the smallest population and was 

identified as having 2 plants in 2008 following a wildfire (74 FR 46535).  This population 

increased in size to 56 plants as of 2013 (Collins 2013b, p. 2).  Plants were found to the north of 

this population but plant abundance counts or estimates were not provided (Collins 2013b, p. 2).  

It is likely there is suitable habitat between Populations 4 and 3, but this area has not been 

surveyed (74 FR 46535; Collins 2013b, p. 2).   
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Population Size and Trend 

 

In 2014, the total population size was estimated at 31,648 individuals.  This estimate is higher 

than the abundance in 2008 and 2009 but lower than the 2004 - 2006 abundance of 60,198 

individuals.  To assess population trend between 2004 and 2014, we evaluated monitoring data 

for two of the five populations as reported for Monitoring Efforts 1 and 2 in Description of 

Monitoring, below and identified in Table 4.  The data include plant abundance and density 

collected in either 2004 or 2005, 2008, 2009, and 2014 from Populations 1 and 2.  Population 1 

is within unburned habitat and contains one monitoring plot while Population 2 has a mosaic of 

unburned, partially burned, and completely burned habitat and contains 13 monitoring plots.  We 

compared plant density for all plots between sample years so that we could compare data among 

plots of various sizes and determine whether plant densities were statistically significant between 

sample years.  The results indicate plant density was significantly higher during 2004/2005 

compared to all the later sample years of 2008, 2009, and 2014 (p value less than 0.05) (Davis 

2014b, entire; Davis 2014c, entire).  However, there was no significant difference in plant 

density between the three post-fire years (p value greater than 0.05).  The results indicate that 

while the above-ground plant abundance declined between 2005 and 2008 (immediately post-

fire) it has remained stable from 2008 to 2014.  

 

Table 4. Plant abundance and density at long-term monitoring plots in Goose Creek 

milkvetch Populations 1 and 2.  Data provided by Monitoring Effort 1 (Theodozio 2014a) 

and Monitoring Effort 2 (Mancuso 2015, Tables 2 and 4). Plots without data for a given 

year are marked as n/a. 

Plot Population 
Abundance Density (# plants/square meter) 

2004-5  2008  2009  2014 2004-5  2008 2009 2014 

Burned       

U001-4-12 2 314 6 10 22 1.744 0.033 0.056 0.122 

U001-4-34 2 224 0 <10 27 0.103 0 0.005 0.012 

U001-NV-1 2 3695 181 155 175 0.172 0.008 0.007 0.008 

Partly 
burned 

      

U001-4-17 2 7481 772 519 616 0.074 0.008 0.005 0.006 

U001-4-30 2 175 13 44 17 0.03 0.002 0.008 0.003 

U001-7-3 2 1742 1133 703 331 0.122 0.08 0.049 0.023 

U001-4-33 2 349 29 9 193 2.077 0.173 0.054 1.149 

N001-1 2 541 168 458 573 0.013 0.004 0.011 0.014 

Unburned       

U001-4-35 2 3078 617 118 231 0.154 0.031 0.006 0.012 

U001-6-1 2 1458 300 99 92 0.088 0.018 0.006 0.006 

N004-1 2 652 602 282 690 0.042 0.039 0.018 0.044 

ID-004 
subplot 

1 176 197 148 102 0.040 0.045 0.034 0.023 

ID-003 Big 
Site #1 

2 123 84 n/a 26 0.395 0.270 n/a 0.084 
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ID-003 Big 
Site #7 

2 138 72 n/a 23 0.910 0.475 n/a 0.152 

 

 

We recognize there are a number of limitations for our analysis.  First, we only have census 

counts of above-ground individuals to assess population size and therefore can only adequately 

evaluate the non-dormant fraction of the total population (see Habitat/Life History, above).  We 

do not know how long-lived the species’ seed bank is and the fraction of the total population it 

represents.  Because the seed bank is an important component of the Astragalus genera and the 

bean family in general (see Habitat/Life History, above), and adult plants may exhibit dormancy, 

our reliance on counts of above-ground individuals alone likely overestimates the variability in 

population size and overestimates documented population fluctuations (Adams et al. 2005, p. 

433; Brigham and Thompson 2003, p. 149; Kalisz and McPeek 1992, p. 1082; Kery et al. 2005, 

p. 319; Lesica and Steele 1994, pp. 209 - 212).  Second, we do not have demographic 

information to assess the relative influence and importance of different life stages on population 

growth and how those life stages respond to pulses of resource availability and periods of 

resource scarcity that are common in arid environments (Goldberg and Novoplansky 1997, p. 

410; Noy-Meir 1973, pp. 28 - 33; Verhulst et al. 2008, pp. 104 – 105).  Third, our small data set 

limits our knowledge of the plant abundance throughout the species’ range. 

 

Despite the limitations of the Goose Creek milkvetch dataset, we conclude that the datasets for 

Populations 1 and 2 provide a reliable representation of population size for Goose Creek 

milkvetch for the past decade.  Goose Creek milkvetch total population size estimates were  

60,198 in 2004/2005, 23,971 in 2009, and 31,648 in 2014.  Since the species exhibits substantial 

year-to-year fluctuations in abundance at monitoring sites (Mancuso 2015, p. 15), we anticipate 

similar fluctuations in total population size.  As we discuss below (Effects of Climate on Plant 

Abundance under Factor E), plant abundance in 2004 and 2005 can be characterized as a spike or 

peak in the total population size for the species during a period of high precipitation.  Because 

surveys and abundance monitoring was limited prior to this time, these two “peak” years became 

our de-facto baseline status for the species with which to compare later abundance data.  It is not 

surprising there were fewer above-ground plants following the onset of drier conditions after 

2005, and the “peak” baseline in addition to the species short life span and dormant life stages 

(e.g., seeds and possibly adult plants) likely contributed to the fact that the fluctuation in above-

ground plant abundance was statistically significant.   

 

The best indicator of population size for Goose Creek milkvetch during the 2004 – 2014 was the 

60,198 plants during 2004 and 2005 when a larger fraction of the population was non-dormant.  

At this time, we do not consider the decline in abundance between 2004 – 2014 to indicate a 

negative population trend for Goose Creek milkvetch.  There is a common misinterpretation of 

rarity, declining trend, and local extirpation of species like Goose Creek milkvetch that exhibit 

dormancy under dry conditions (Lesica and Steele, p. 211), and our limited understanding about 

the dormant life stages and our small data set both impose serious limitations for an accurate 

assessment of population trend.  Over the past decade, Goose Creek milkvetch appears to have 

quickly responded to climate factors and shows a population level response that is consistent and 

compatible with plant adaptations to survive semi-arid environments during periods of drought in 

order to avoid stressful conditions. We conclude the Goose Creek milkvetch population is likely 

resilient to these population fluctuations which appear to be the species’ normal response to 
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moisture conditions as described in Effects of Climate on Plant Abundance under Factor E.  The 

population has remained stable at all monitored locations for the past 6 years and the Goose 

Creek milkvetch continues to occupy all monitored locations throughout its range.   It is 

important to note that the BLM will expand future monitoring of Goose Creek milkvetch to 

include demographic monitoring to determine basic life history information so that we can 

characterize dormancy and population trend for the species (see Conservation Measures Planned 

or Implemented, below).   

Distinct Population Segment (DPS): 

Goose Creek milkvetch is a plant, our policy regarding the recognition of DPSs under the Act 

only applies to vertebrate species, therefore designation of DPSs does not apply to this species. 

Threats 

Summary of Information Pertaining to the Five Factors— Goose Creek milkvetch 

 

Section 4 of the Act and its implementing regulations (50 CFR 424) set forth the procedures for 

adding species to the Federal Lists of Endangered and Threatened Wildlife and Plants.  A species 

may be determined to be an endangered or threatened species due to one or more of the five 

factors described in section 4(a)(1) of the Act: 

 

(A) The present or threatened destruction, modification, or curtailment of its habitat or range;  

(B) Overutilization for commercial, recreational, scientific, or educational purposes;  

(C) Disease or predation;  

(D) The inadequacy of existing regulatory mechanisms; or  

(E) Other natural or manmade factors affecting its continued existence. 

 

A species is an endangered species for purposes of the Act if it is in danger of extinction 

throughout all or a significant portion of its range, and is a threatened species if it is likely to 

become an endangered species within the foreseeable future throughout all or a significant 

portion of its range.  For purposes of this analysis, we first evaluate the status of the species 

throughout all of its range, and then consider whether the species is in danger of extinction or 

likely to become so in any significant portion of its range.  In making this finding, information 

pertaining to Goose Creek milkvetch in relation to the five factors provided in section 4(a)(1) of 

the Act is summarized below.   

 

In considering what factors might constitute threats we must look beyond the mere exposure of 

the species to the factor to determine whether the species responds to the factor in a way that 

causes actual impacts to the species.  If there is exposure to a factor, but no response, or only a 

positive response, that factor stressor is not a threat.  If there is exposure and the species 

responds negatively, the factor may be a threat and we then attempt to determine the scope and 

severity of the potential threat.  If the threat is significant, it may drive or contribute to the risk of 

extinction of the species such that the species warrants listing as endangered or threatened as 

those terms are defined by the Act.  This does not necessarily require empirical proof of a threat.  

The combination of exposure and some corroborating evidence of how the species is likely 
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impacted could suffice.  The mere identification of factors that could impact a species negatively 

is not sufficient to compel a finding that listing is appropriate; we require evidence that these 

factors are operative threats that act on the species to the point that the species meets the 

definition of an endangered or threatened species under the Act. 

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

habitat or range: 

Our 2009, 12-month finding (74 FR 46521) evaluated multiple threats potentially affecting 

Goose Creek milkvetch including wildfire, wildfire management, invasive nonnative species, 

livestock grazing, development, recreation, and mining.  Our discussion below reviews the 

current status of all of the threats identified in the 12-month finding. 

Wildfire  

Wildfire was considered a threat to the species at the time of the 2009, 12-month finding because 

we attributed the large losses of individual plants since 2004/5 to the 2007 wildfires.  Based upon 

wildfires that occurred in 2000 and 2007, we stated the wildfire frequency had increased within 

Goose Creek milkvetch habitat and that a shorter time interval between fires would not allow the 

species to recover in the interim (74 FR 46521).  However, the best available information shows 

that the species population trend has remained stable for the past six years (see Population Size 

and Trend, above). 

 

Occurrence of Wildfire 

 

Wildfires occurred in Goose Creek milkvetch habitat in 2000, 2006, and 2007 (Collins 2014b, 

entire; Collins 2014c, entire; Jorgensen 2015, pp. 1 – 2).  In 2000, one wildfire in Idaho partially 

burned Goose Creek milkvetch habitat in EO I009 within Population 2 (Feldhausen 2007, p. 11).  

We do not have pre-wildfire data for this EO to assess the impacts of the 2000 wildfire to Goose 

Creek milkvetch, so plant mortality from this wildfire in not known (74 FR 46527).  However, 

field surveys of this area in 2004 (a relatively wet year) found 795 plants, thus demonstrating 

that the species was able to persist in a previously burned area.  Although subsequent 

observations between 2006 and 2013 determined that species was less abundant (Tharpe 2013, 

entire), the species continues to persist at this location and this pattern of abundance is consistent 

with the data we have for other monitoring plots within Population 2 during this time period (See 

Population Estimates/Status, above).  This information indicates the species can persist in burned 

habitat and provides one example that the species can respond favorably during a “wet” year 

(with higher than average precipitation) following a wildfire.  This is likely due to the species’ 

ability to retain a viable seed bank in burned areas (see Habitat/Life History section, above). 

 

In 2006, one wildfire in Nevada may have partially burned Goose Creek milkvetch habitat within 

Population 3 (EO N006).  We do not have post-wildfire data for this EO to assess the impacts of 

the 2006 wildfire to Goose Creek milkvetch so plant mortality from this wildfire in not known.  

The wildfire perimeter overlaps 134.2 ac (54.3 ha) of the species’ habitat which is equivalent to 

10% of the population acreage (1,365.5 ac (552.6 ha)), and 46% of the EO acreage (290.22 ac 

(117.4 ha)).  The majority of the identified wildfire polygon was classified as unburned to low 
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severity (93%) with the remaining habitat in low burn severity areas.  No follow up monitoring 

has been performed and we have no information to assess actual impacts to the species from this 

wildfire.  Due to the unburned to low burn severity of the 2006 wildfire, we anticipate the 

species persists in burned habitat within the fire perimeter and that the species responded 

similarly to burned areas that were monitored following the 2007 wildfires. 

 

We previously reported the 2007 wildfires occurred in the species range in Nevada and Utah and 

completely burned 3 EOs (N003, N005, U009) and portions of 5 other EOs (N001, N002, N006, 

N007, U001) containing approximately 53 percent of all known Goose Creek milkvetch 

individuals (Service 2008a, Table 1).  The fires resulted in Population 5 completely burning and 

Populations 2, 3, and 4 being partially burned.  In our 2009 analysis, we reported the 2007 

wildfires as one wildfire that burned 25 percent of the known occupied habitat for the species 

(Service 2008a, Table 1).  Based upon our updated occupied habitat acreage estimate for the 

species, we now calculate that 50 percent of the Goose Creek milkvetch occupied habitat burned 

in 2007 (Jorgensen 2015, p. 2).  However, the burn intensity of these wildfires within Goose 

Creek milkvetch habitat was predominantly unburned or low burn intensity, indicating a low 

level of habitat alteration by the fire (Jorgensen 2015, p. 2; Monitoring Trends in Burn Severity 

(MTBS) 2014, p. 1). 

  

The 2007 wildfires did not burn continuously across the landscape but rather as a mosaic with 

patches of unburned habitat.  The optimal habitat for Goose Creek milkvetch is sparsely 

vegetated which makes it more resistant to wildfire and less likely to burn (Davies and Hulet 

2014, p. 7; 74 FR 46526).  As a result, 5 of the 9 Goose Creek milkvetch long-term monitoring 

plots within the burn perimeter only partially burned and Goose Creek milkvetch individuals 

were found alive within the unburned areas of the partially burned sites (74 FR 46528).  

However, we could not compare plant density for those unburned and burned portions within the 

5 partially burned sites because the pre-fire (2004/2005) data collection was collected at too 

coarse a scale.   

 

In our 2009, 12 month finding, we assumed that the impact of the 2007 fire was a high loss of 

individuals (approximately 98% mortality) as compared to pre-fire abundance (74 FR 46529).  

However, in 2008 post-fire surveys, adult plants and seedlings were documented to have 

survived the fire and remained present in burned and unburned sites in lower numbers than were 

previously recorded (Mancuso 2010, p. 9; 74 FR 46528).  Adult plant survival within burned 

habitat suggests that those individuals re-sprouted after the wildfire.  An increased number of 

seedlings were documented within burned and partially burned habitat in 2008 compared to pre-

fire numbers, and this may indicate that wildfire stimulates seed germination (74 FR 46528); 

however, further research is needed to evaluate the species’ germination response to fire.   

 

Effects of Wildfire on Plant Abundance  

 

In order to assess whether the 2007 wildfires were responsible for the significant fluctuation in 

plant abundance reported between 2004/2005 and 2008, we statistically compared plant density 

between unburned, partially burned, and completely burned habitat (Table 4).  Analysis of the 

10-year dataset  indicates the trends in all three habitats were similar and there is no significant 

difference in plant density between unburned, partially burned, and completely burned habitat 
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across the entire time period (the p-value (the probability of an event or outcome in statistical 

experiment) is greater than 0.05) (Davis 2014b, entire; Davis 2014c, entire).  There was also no 

significant difference in plant density when we analyzed just the post-fire time period of 2008, 

2009, and 2014 (p value greater than 0.05) (Davis 2014b, entire; Davis 2014c, entire).  These 

results indicate that, while plant densities were significantly lower after the 2007 wildfires, we 

cannot attribute this reduction to the wildfires, because an equally significant reduction in plant 

density also occurred in unburned habitat.  Plant densities in burned habitat were lower than 

partially burned and unburned habitat in 2008 after the wildfires, but they were not significantly 

lower.  Therefore, wildfire does not appear to be a significant contributor to the change in plant 

density in burned and partially burned habitat.     

 

We now determine that the signficant fluctuation in Goose Creek milkvetch plant abundance 

between the 2004/2005 and 2008 censuses was not caused by the 2007 wildfires.  Goose Creek 

milkvetch plants and seedlings were found post-fire in all burned sites and the species persists in 

burned and partially burned areas affected by the 2007 wildfires in similar densities as unburned 

habitat.   Therefore, the occurrence of wildfire did not significantly impact Goose Creek 

milkvetch.  See Effects of Climate on Plant Abundance under Factor E for more details on the 

likely factor that contributed to the fluctuation in plant abundance during this time period. 

 

Wildfire Regime 

 

In the 2009 12-month finding, we stated that the wildfire frequency had increased within Goose 

Creek milkvetch habitat based upon wildfires that occurred in 2000, 2006, and 2007 (Collins 

2014c, entire; Feldhausen 2007, p. 3; Hardy 2008, p. 1; 74 FR 46529), and a lack of known fire 

occurrence prior to 2000—historic records of the area may go back as far as 1872 (Hardy 2005, 

p. 1).  Another indication of a long fire-return interval for the habitat is dominance of Wyoming 

big sagebrush in the habitat prior to the 2007 wildfires (Lesica et al. 2007, pp. 266 - 267).  

Collectively this information still supports an estimated 128 year period without a recorded 

wildfire within the range of the species.   

 

The historic wildfire return interval in sagebrush-steppe is estimated to range between 60 and 

100 years (Mensing et al. 2006, pp. 74–75; Whisenant 1990, p. 4).  Wildfire is a natural 

occurrence within sagebrush steppe and it undoubtedly occurred in Goose Creek milkvetch 

habitat in the past; however, there is a concern that a shorter time interval between fires would 

not allow the species to recover.  Our previous conclusion in the 2009, 12-month finding was 

that two (and now three) wildfires occurred within the species’ range between 2000 and 2007, 

and that this represented evidence of an altered wildfire regime (74 FR 46529).  However,  

we need to clarify that the wildfire return interval (i.e., the time interval between two fires in the 

same location within the habitat) is the biologically appropriate calculation for our evaluation 

and not the frequency of wildfire within the range of the species.  Since the area of analysis is not 

the same (i.e., within the same habitat or area vs. within the species’ range), fire return interval 

and fire frequency should not be used interchangeably (Thomas and McAlpine 2010, p. 83).  

Furthermore, wildfire return intervals within the habitat can be compared to published wildfire 

return intervals for historic and altered sagebrush steppe, but our previous use of wildfire 

frequency across the range of the species cannot.  As a result, we use the estimated wildfire 
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return interval to inform our evaluation of wildfire regime, and we no longer consider the recent 

wildfires within the species’ range to provide sufficient evidence of an altered wildfire regime.   

 

When we assessed the perimeters of the 2000, 2006, and 2007 wildfires, no single area or habitat 

burned repeatedly from these three fires (Jorgensen 2015, entire).  Therefore, the wildfire return 

interval within the habitat is the time between the most recent wildfire (2000, 2006, or 2007) and 

the last time that area of habitat burned which we conservatively identify as 1872.  In summary, 

the occurrence of three recent wildfires across the species range does not change the estimated 

128 year wildfire return interval in the habitat and this interval  is consistent with historic 

wildfire return intervals for Wyoming big sagebrush habitats.    

 

We also evaluated the fire rotation interval, another calculation that is useful for evaluating the 

wildfire regime for the entire range of a species.  The wildfire rotation interval is the time 

required for the entire range of the species to burn once (United States Forest Service (USFS) 

2014, entire).  Based upon our wildfire data set, and including the three recent wildfires, we 

calculated the wildfire rotation interval for the range of the species to be 248 years (Service 

2014d, entire).  This interval is comparable and consistent with published historic wildfire 

rotation intervals of 171 – 342 years for Wyoming big sagebrush habitat (Bukowski and Baker 

2013, p. 546).  Because the wildfire return interval of the habitat and the wildfire rotation 

interval of the species’ range are consistent with historic intervals, we no longer consider that 

Goose Creek milkvetch has been exposed or is currently exposed to an altered wildfire regime.   

 

Finally, we evaluated the post-fire condition of Goose Creek milkvetch occupied habitat and the 

surrounding habitat to assess the risk of developing a shorter wildfire return interval (i.e. altered 

wildfire regime) (Davies and Hulet 2014, entire) because big sagebrush plant communities are at 

risk of exotic annual grass invasion and the wildfire return interval can be tightly linked with 

exotic annual grass abundance (Balch et al. 2013, pp. 180 – 181; Knapp 1998, pp. 265 - 270; 

D’Antonio and Vitousek 1992, pp. 74 –75; Link et al. 2006, p. 116).  The resistance of big 

sagebrush plant communities to exotic annual grass invasion varies considerably depending upon 

site characteristics, the pre-disturbance ecological condition of the habitat, and the surviving 

cover of perennial herbaceous plant species within the habitat after disturbance events 

(Chambers et al. 2007, entire; Davies 2008, pp. 113 – 114; Davies and Hulet, 2014, pp. 1 – 2).  

The post-fire habitat conditions of Goose Creek milkvetch habitat and surrounding habitat 

showed a high post-fire resistance to cheatgrass and other exotic annual grasses and the habitat 

has an overall low risk of a significant exotic annual grass invasion that would lead to an altered 

wildfire regime (Davies and Hulet 2014, p. 7).  Evidence that burned habitat has a high post-fire 

resistance include the higher canopy cover and density of perennial bunchgrasses and low exotic 

annual grass cover (3% average canopy cover, range 0 – 15%) in burned habitat compared to 

unburned habitat (Davies and Hulet 2014, pp.4 - 5).  Additional information about cheatgrass 

abundance in Goose Creek milkvetch habitat is discussed in the Invasive NonNative Plant 

Species: Cheatgrass under Factor A, below.  There is no evidence Goose Creek milkvetch 

habitat or range has experienced, currently is experiencing, or is likely to experience an altered 

wildfire regime.  Therefore, an altered wildfire regime is not occurring now nor is anticipated to 

occur  in the foreseeable future. 
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Summary 

 

Goose Creek milkvetch persists in burned habitat and is an indication that the species is resilient 

to wildfire conditions.  While the 2007 wildfires likely killed some Goose Creek milkvetch 

plants, wildfire was not a significant contributor to the reduced Goose Creek milkvetch plant 

abundance during that time period.  Wildfire is a natural occurrence within sagebrush steppe and 

it undoubtedly occurred in Goose Creek milkvetch habitat in the past.  We no longer consider the 

recent wildfires within the species’ range to constitute a departure from the historic fire regime.  

Furthermore, the post-fire habitat condition throughout the range of the species is at a low risk of 

altered wildfire regime.  Although it is possible that the wildfire return interval and the habitat 

condition may change in the future, we have no information suggesting that this will happen.  

Therefore, we determine that wildfire is not a threat to the species now or likely to become so in 

the foreseeable future.  Though our threat evaluation for wildfire is not based on future 

conservation measures in the 2015 CA, it is important to note that the BLM will prioritize the 

protection of Goose Creek milkvetch habitat from wildfire in order to reduce future impacts from 

this stressor (see Conservation Measures Planned or Implemented, below).  We also evaluate 

this stressor with other Factors below (see Cumulative Effects from All Factors).     

Wildfire Management (Firefighting and Post-wildfire Emergency Stabilization and 

Restoration) 

Wildfire management can include prescribed burning, and activities associated with fighting 

wildfires including construction of fire lines and staging areas, retardant application, and post-

wildfire restoration efforts such as disking and seeding.  These activities are undertaken to 

preemptively manage wildfire risk, to control wildfires once ignited, to reduce the spread and 

extent of fire within the range of Goose Creek milkvetch, and to rehabilitate burned areas after a 

fire.  While these activities are important to prevent or reduce impacts to the species and its 

habitat from wildfire, they impact the landscape and certain types of activities have the potential 

to negatively affect Goose Creek milkvetch and its habitat by uprooting and killing established 

Goose Creek milkvetch plants and rendering habitat unsuitable for re-colonization by new 

seedlings.  Wildfire management activities within Goose Creek milkvetch Population 2 from 

the 2007 wildfires were documented in the 2009, 12-month finding (74 FR 46529) and are 

summarized here.  In many cases our disturbance  estimates are different than those presented in 

our 12-month finding, due to updated habitat acreages and species location information.  

Additionally, new information regarding wildfire management activities in Population 3 from the 

2006 wildfire is provided and discussed.   

 

Firefighting Activities 

 

Firefighting activities impacted Goose Creek milkvetch within Population 2 during the 2007 

wildfires in Utah and may have impacted the species within Population 3 during the 2006 

wildfire in Nevada.  During the 2007 wildfires in Utah, disturbance within Population 2 included 

a new access road that was created through one site (U001-7-3), tire tracks that crossed one site 

(U001-4-33), and fire retardant that was applied in one site (U001-4-35).  Surveys for Goose 

Creek milkvetch in 2007 were not conducted prior to initiation of these activities due to the 

need to immediately respond to the wildfire (Gates 2008a, entire).  During the 2006 wildfire in 
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Nevada, a fire line was constructed along the fire perimeter and within Population 3 (NV EO 

006) to contain the wildfire.   

 

The blading of habitat to create a road in Population 2 (EO U001: Site U001-7-3) likely killed 

plants and created a long-term impact within the habitat.  We do not know how many plants were 

affected because surveys were not conducted prior to initiation of this activity.  This site was 

revisited in 2009 and 2014, and the road was still a prominent feature within the habitat where no 

plants have established.  The disturbance represents a small portion of this site and we estimate 

the area of impact to be less than 1 acre (0.4 ha), which represents less than 0.01% of the habitat 

in the EO (190.44 ac (77.1 ha)).  Despite this disturbance, the species remains stable in the 

remaining intact portion of the site and the new road has not resulted in increased invasive plant 

species in the habitat (Mancuso 2015, p. 13).  Based upon the limited extent of the areas 

impacted by the blading of habitat, we do not anticipate any significant long-term impacts to the 

EO or the population. 

 

In Population 2, tire tracks were observed at one site (Utah EO 001: Site U001-4-33) in 2008, but 

were not mentioned in the site description in 2009 (Mancuso 2010, p. 7) and were not visible in 

2014 (Mancuso 2015, p. 12).  We do not know the impact to the species from the vehicle traffic 

at the site; however, the species still persists there.  No count of crushed or killed plants was 

included in field reports.  This is a small site with an area of 0.04 ac (0.02 ha) and represents less 

than 0.0001% of the habitat in Population 2.  Based upon the limited extent of the area impacted 

by the vehicle traffic, we do not anticipate any significant long-term impacts to the total 

population.  

 

Fire retardant was applied in Population 2 at one site (EO U001: Site U001-4-35) that covered an 

area approximately 10 ft (3 m) in radius.  In 2009, residue was evident on woody debris at the 

site but was not on the soil surface (Mancuso 2010, p. 7).  By 2014, there was no evidence of fire 

retardant stains in the habitat (Mancuso 2015, pp. 12 - 13).  Studies of the effects of fire 

retardant and fire suppressant foam to plants and habitat of the sagebrush steppe are limited.  

Retardants contain large amounts of nitrogen and phosphorus and a large pulse of nutrients tends 

to favor annual exotic plants and some native perennial plants that are physiologically capable of 

using high levels of nitrogen (Besaw et al. 2011, p. 1004).  Annual exotic plants have increased 

in abundance following retardant application within the habitat and these areas may become 

point sources for weed invasion (Besaw et al. 2011, p. 998).  Another study found the growth 

and flowering of yellow rabbitbrush (Chrysothamnus viscidiflorus) and big sagebrush (Artemisia 

tridentata) were not affected by retardant, and a slight but not significant decline in species 

richness occurred after its application (Larson et al. 1999, p. 115).   Based upon the limited 

extent of the area impacted by fire retardant, and no known increase in weeds at the retardant 

location, we do not anticipate significant long-term effects to the species or its habitat.   

 

In Population 3 (EO N006), the blading of habitat to create a fire break in 2006 likely killed 

plants and created a long-term impact within the habitat.  We do not know how many plants were 

affected because surveys were not conducted prior to initiation of this activity.  The area in 

Population 3 has not been revisited since the 2006 wildfire to assess impacts to the species and 

its habitat.  We do not know if retardant was used or if other disturbance-related activities 

occurred in the habitat (Collins 2014c, p. 5).  We estimate the blading of the fire line impacted 2 
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ac (0.8 ha) of habitat based upon the width of the bulldozer line and the length of the bulldozer 

line within the habitat (Collins 2014c, p. 5; Jorgensen 2015, p. 2).  This acreage represents 

approximately 0.001% of the habitat in Population 3 and less than 0.01% of the EO (290.22 ac 

(117.4 ha)).  Based upon the limited extent of the areas impacted by the blading of habitat, we do 

not anticipate any significant long-term impacts to the total population. 

 

Efforts to avoid and minimize impacts to the species from firefighting are ongoing.  Since 2005, 

2012, and 2014, the Idaho, Utah, and Nevada BLM, respectively, have identified Goose Creek 

milkvetch populations and habitat as avoidance areas on BLM fire maps and have regularly 

trained fire crews about these avoidance areas (Sillitoe 2015a, entire; Theodozio 2015b, entire).  

Since 2005, the Idaho BLM has appointed a resource advisor with knowledge of the species to 

fires with the potential to spread to its habitat (Theodozio 2015b, entire).  These conservation 

actions were implemented during the 2013 Border fire that was adjacent to Goose Creek 

milkvetch habitat in Population 2 on the Utah – Idaho border near Utah EO 003 and Idaho EO 

003.  As a result, fire crews were successful in avoiding the species’ habitat during firefighting 

and preventing the wildfire from spreading to Goose Creek milkvetch habitat.  Overall, existing 

impacts from firefighting activities have been small and isolated throughout the species’ range 

within 45 percent of the species habitat that burned in recent wildfires.  Therefore, we determine 

that the impact from firefighting is not a threat to Goose Creek milkvetch.  We have no 

information to suggest that future impacts would be any greater in size or scope as compared to 

existing impacts within the remaining 55 percent of the species habitat that did not burn in recent 

wildfires.  Therefore, post-wildfire ES&R activity does not pose a threat to the species in the 

foreseeable future.   

 

Post-Wildfire Emergency Stabilization and Restoration (ES&R) 

 

Post-wildfire ES&R activities undertaken in burned areas are designed to stabilize soils, 

rehabilitate burned habitats, and prevent the spread of noxious weeds.  These activities typically 

involve heavy equipment that disk the soil to prepare it for planting (disking) followed by the 

seeding of plant species with a rangeland drills (drill seeding).  While these activities are 

important to improving the habitat condition after a fire, certain types of ES&R activities may 

negatively impact Goose Creek milkvetch and its habitat,including: fencing projects; the use of 

heavy equipment and rangeland drills; and the seeding of highly competitive nonnative plant 

species like crested wheatgrass (Agropyron cristatum), highly competitive rhizomatous plant 

species like intermediate wheatgrass (Thinopyrum intermedium), and nonnative fire resistant 

plant species like forage kochia (Kochia (= Bassia) prostrata).  Such ES&R activities can uproot 

and kill established Goose Creek milkvetch plants, render habitat unsuitable for re-colonization 

by new seedlings, and promote increased competition from highly competitive plants used in soil 

stabilization seed mixes which may outcompete Goose Creek milkvetch for resources (74 FR 

46529).   

 

Post-wildfire ES&R activities impacted Goose Creek milkvetch within Population 2 following 

the 2007 wildfires in Utah because rangeland drills were used in the habitat and a seed mixture 

that including crested wheatgrass was seeded in the habitat.  The seeding of crested wheatgrass is 

discussed in Invasive Nonnative Plant Species under Factor A, below.  The rangeland drills were 

fitted with disks designed to overturn soil and kill existing vegetation in order to prepare a seed 
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bed (Stevens and Monsen 2004, p. 66).  Additional information describing the post-wildfire 

ES&R activities in Utah during 2008 can be found in the 2009, 12-month finding (74 FR 46530).  

Goose Creek milkvetch habitat was flagged for avoidance by the rangeland drills prior to the 

drill seeding (Gates 2008b, p. 1), but not all of the species’ habitat was avoided, because some 

avoidance areas were not clearly marked and the drill operators did not have mapped avoidance 

areas on their GPS units.  Eleven Goose Creek milkvetch sites were impacted by disking and 

drilling activities, and these sites contained an estimated 11,000 individual plants (representing 

18 percent of the estimated pre-fire total population and 34.5 percent of the pre-fire population 

within burned areas) (Service 2008b, Table 4).  On average, 47 percent of the total occupied area 

of the site was seeded, with a range of 14 to 100 percent of the occupied acreage at each of the 

11 sites affected by disking and drilling activities (Service 2008b, Tables 1, 4).  The 11 sites 

comprise 2.6 percent (54 ac (22 ha)) of the range-wide habitat acreage for the species.  

 

We evaluated the impact of the disking to Goose Creek milkvetch by comparing plant density 

within disked and burned habitat to plant densities within burned only habitat, using the data 

from the long-term monitoring plots, described above in Population Estimates/Status section (see 

also Table 4).  Despite the soil disturbance from rangeland drills, plant density was not 

significantly different from burned areas that were not disked (Davis 2015a, p. 7; Davis 2015b, 

entire).  While the limitation of our analysis was a small data set, the best available information 

indicates the species can tolerate this one-time disturbance and persists at similar densities, 

despite disturbed conditions.  Similar results were observed for other Astragalus species 

following a one-time soil disking disturbance (Alexander et al. 2004, p. 2004; Martínez-Sánchez 

et al. 2011, p. 431).  We do not have information indicating the species’ tolerance to repeated 

disking in the habitat or to all soil disturbance activities.   

 

Rangeland drills also impacted Goose Creek milkvetch habitat in Population 2 in 2008 by 

creating a considerable amount of surface disturbance both in the habitat and the surrounding 

areas.  The rangeland drills broke and overturned the soil down to a depth of approximately 5 in 

(13 cm) over the same area mentioned earlier in this section (54 ac (22 ha) (Service 2008, pp. 4, 

5, 12, 14).  Rangeland drill furrows were still visible in the habitat one year later in 2009 

(Mancuso 2010, p. 6); however, by 2014, the furrows or other evidence of disking in the habitat 

was no longer obvious on the landscape (Mancuso 2015, pp. 9 - 10).  Cheatgrass and other weeds 

were present, but occurred at low levels in disked habitat in 2014 (Mancuso 2015, p. 10).  As of 

2014, the post-wildfire and post-drill seeded habitat condition appears to be similar to the pre-

wildfire habitat condition.  Therefore, we do not anticipate significant long-term effects of this 

one time range management on Goose Creek milkvetch habitat.   

 

Efforts to avoid and minimize impacts to Goose Creek milkvetch from post-wildfire ES&R 

activities are ongoing.  Since 2000, the Idaho BLM has incorporated the species’ habitat into 

their ES&R planning and maps as avoidance areas, and has prohibited soil drills and drill seeding 

within the species’ habitat; however, Goose Creek milkvetch habitat in Idaho has not burned 

since this time.  These existing measures in Idaho protect 17% of the total population (4,559 

plants) and 2% of the total habitat from firefighting impacts and post-wildfire ES&R activities.  

In Nevada following the 2007 wildfires, the BLM aerially seeded instead of using rangeland 

drills, thereby eliminating the potential for soil disturbance (Howard 2007, p. 3; Fuell 2008, p. 



21 

 

1).  Overall, Goose Creek milkvetch is resilient to the one time post-wildfire ES&R soil disking 

and drilling event with no population level impact.   

 

Therefore, we determine that post-wildfire ES&R activity is not a threat to Goose Creek 

milkvetch.  We do not have information to indicate that future impacts would be any greater  in 

size or scope as compared to existing impacts, and we do not anticipate a repeat of these impacts 

to occur in recently burned habitat in the near future based upon the historic wildfire return 

interval in the habitat (see Wildfire under Factor A above).  Therefore, post-wildfire ES&R 

activity does not pose a threat to the species in the foreseeable future.   

 

 

Summary 

 

Past impacts from wildfire management activities (firefighting and post-wildfire ES&R) have 

been small and localized within the species range.  The best available information indicates the 

species was not significantly impacted by the rangeland drills and there is no apparent long-term 

negative impact to the habitat within these areas.  The best available information does not 

indicate that the existing impact from wildfire management activities is a threat to Goose Creek 

milkvetch at the present time.  Past wildfire management activities occurred within 45 percent of 

the species habitat that burned between 2000 and 2007 and we do not anticipate a repeat of these 

impacts to occur in recently burned habitat in the near future based upon the historic wildfire 

return interval in the habitat (see Wildfire under Factor A above).  Although it is likely that future 

firefighting and post-wildfire ES&R impacts will occur in the remaining 55 percent of the 

species habitat that did not burn in recent wildfires, we have no information to suggest that future 

impacts would be any greater in size or scope as compared to existing impacts.  Therefore, we 

determine that wildfire management is not a threat to the species now or likely to become so in 

the foreseeable future.  Though our threat evaluation for wildfire management is not based on 

future conservation measures in the 2015 CA, it is important to note that the BLM will 

implement avoidance buffers for wildfire management in order to reduce future impacts from 

this stressor (see Conservation Measures Planned or Implemented, below).  We also evaluate 

this stressor with other Factors below (see Cumulative Effects from All Factors).   

Invasive Nonnative Species 

The spread of invasive nonnative species is considered the second largest threat to imperiled 

plants in the United States (Wilcove et al. 1998, p. 2), and is second only to habitat loss as 

factors responsible for biodiversity declines (Randall 1996, p. 370).  Invasive nonnative plants 

alter ecosystem attributes including geomorphology, fire regime, hydrology, microclimate, 

nutrient cycling, and productivity (Dukes and Mooney 2004, p. 4).  Invasive nonnative plants 

also can detrimentally affect native plants through competitive exclusion, alteration of pollinator 

behaviors, niche displacement, hybridization, and changes in insect predation.  Examples are 

widespread and involve numerous taxa, locations, and ecosystems (Aguirre and Johnson 1991, 

pp. 352–353; D’Antonio and Vitousek 1992, pp. 74–75; DiTomaso 2000, p. 257; Melgoza et al. 

1990, pp. 9–10; Mooney and Cleland 2001, pp. 5446–5451; Levine et al. 2003, p. 776; Traveset 

and Richardson 2006, pp. 211–213).   
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Several nonnative plants occur at or immediately adjacent to Goose Creek milkvetch 

populations, including:  desert madwort (Alyssum desertorum), crested wheatgrass (Agropyron 

cristatum), cheatgrass (Bromus tectorum), flixweed (Descurainia sophia), leafy spurge 

(Euphorbia esula), halogeton (Halogeton glomeratus), and black henbane (Hyoscyamus niger).  

The invasive nonnative plant species of potential concern to Goose Creek milkvetch are 

cheatgrass, leafy spurge, and crested wheatgrass.  Cheatgrass is a potential concern because of its 

invasive capability and the species’ ability to increase the frequency of wildfires.  Leafy spurge 

and crested wheatgrass are potential concerns because of their invasive capabilities (DiTomaso 

2000, p. 255).  Crested wheatgrass has been used in soil stabilization seed mixes since the 1950s 

and was directly seeded within a small portion of Goose Creek milkvetch habitat across the 

species’ range both historically and following the 2007 wildfires in Utah.   
 

Cheatgrass 

 

Cheatgrass is an annual grass with a shallow root system that germinates early in the growing 

season and uses soil moisture at the expense of most native plant species by outcompeting them 

for soil, nutrients, and water (Aguirre and Johnson 1991, pp. 352 – 353; Billings 1990, pp. 301–

302; Melgoza et al. 1990, pp. 9 – 10;).  Cheatgrass dies back early in the growing season usually 

before the dry summers common to the Great Basin.  Once dry, cheatgrass is highly flammable 

and can occur in dense stands that effectively carry wildfire.   In some sagebrush habitats, 

cheatgrass increases in abundance after a wildfire and its dominance in the habitat can result in a 

more frequent fire cycle (D’Antonio and Vitousek 1992, pp. 74–75).  In addition, cheatgrass can 

invade areas in response to surface disturbances (Hobbs 1989, pp. 389, 393, 395, 398; Rejmanek 

1989, pp. 381–383; Hobbs and Huenneke 1992, pp. 324–325, 329, 330; Evans et al. 2001, p. 

1308).   

 

Prior to the 2007 wildfires (see Wildfire under Factor A, above), cheatgrass was observed 

throughout the range of Goose Creek milkvetch, but was generally encountered at low density.  

During the 2004–2005 surveys, cheatgrass was generally found at less than five percent cover 

when it occurred with Goose Creek milkvetch.  In two of the five populations (Populations 2 and 

5), there were a total of 14 sites with either a southern exposure or higher levels of livestock 

trampling, with a higher percent cover of cheatgrass (see Table 5).  For three of these sites (Utah 

EO 001: sites UT 4-24h, UT UN-1a, and UT UN-1e), cheatgrass cover for the site was low, but 

the site contained small patches of dense cheatgrass. These 14 sites represent 6% of the total 

number of sites surveyed in 2004 and 2005 (206 sites total), and 5% of the total number of 

known sites as of 2014 (277). 

 

Table 5.  Goose Creek milkvetch sites where cheatgrass percent cover is equal to or exceeds 

10%.  Data summarized from 2004 and 2005 surveys (Service 2008a, entire). 

Population EO & Site Cheatgrass Cover 

2 

N 004-1  Dense, unquantified 

N 004-1b Dense, unquantified 

U 001 4-24a 90% cover on south facing slopes 

U 001 4-24h 70% on hillside, 5% elsewhere 

U 001 4-34 15% 

U 001 4-35a 20% 
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U 001 4-35b 10% 

U 001 4-35c 10% 

U 001 UN-1a 90% on south slopes but 2% overall for site 

U 001 UN-1e 80% on south slopes but 5% overall for site 

U 001 4-11d  10% 

U 001 4-17c 15% 

5 
N 002-1a 10% 

N002-1b 10% 

 

After the 2007 wildfires, the level of cheatgrass cover in occupied habitat was similar to the pre-

burn condition (74 FR 46521).  Only on south-facing, burned slopes did cheatgrass appear to 

increase in abundance (Mancuso 2010, p. 12).  By 2014, cheatgrass was either absent or had 

declined in cover and was present in trace amounts (<1% cover) in the few monitoring plots in 

Goose Creek milkvetch habitat where it was previously documented.  This outcome is possibly 

due to an army cutworm infestation that was documented that year (Mancuso 2015, p. 10).  

These findings are consistent with the low levels of cheatgrass in burned (3% average canopy 

cover) and unburned (1% average canopy cover) habitat surrounding the tuffaceous outcrops 

throughout the species’ range (Davies and Hulet 2014, p. 4 – 5), with the highest cheatgrass 

levels occurring on south facing slopes (Davies and Hulet 2014, p. 5).  These reports indicate 

that cheatgrass is present, but occurs at low levels in Goose Creek milkvetch habitat and 

surrounding areas.  One report suggests otherwise because it states that cheatgrass was prevalent 

and found at high concentrations at many Goose Creek milkvetch sites (Shohet and Wolf 2011, 

p. 15).  However, because the surveyors did not collect data or provide estimates for cheatgrass 

abundance or cover during their survey, and no description of their methods to evaluate 

cheatgrass levels in the habitat was provided, we do not consider this statement to be a reliable 

evaluation of cheatgrass levels in the habitat due to actual data that shows otherwise.  We 

acknowledge that pockets or patches of dense cheatgrass could still exist across the range of the 

species.  However, the latest information shows that these patches are isolated, not common 

across the landscape where Goose Creek milkvetch occurs, and not representative of the canopy 

coverage of cheatgrass in Goose Creek milkvetch habitat.   

 

Various environmental factors and ecosystem attributes influence a sagebrush community’s 

resiliency and resistance to cheatgrass invasion, and a careful analysis of the existing integrity of 

the habitat and its response to disturbance is needed to assess a community’s risk of cheatgrass 

invasion and dominance (Chambers et al. 2013, pp. 365 – 366).  Goose Creek milkvetch habitat 

appears to be highly resistant to cheatgrass and other exotic annual grasses, as discussed in the 

Wildfire section under Factor A, above.  The low levels of cheatgrass in the habitat that was 

disked and drill seeded after the 2007 wildfires in Utah provides additional evidence that the 

habitat is resistant to cheatgrass after two successive disturbance events (see Wildfire 

Management: Post-wildfire ES&R under Factor A, above).  The high survival of the perennial 

bunchgrasses following the 2007 wildfires likely contributed to the habitat resistance to 

cheatgrass invasion.  In well-developed soils, cheatgrass invasion is documented to be lower in 

habitats that have relatively high cover of perennial herbaceous plants in part because the 

perennial plants are strong competitors for available resources (such as soil moisture and 

nutrients) after disturbance events (Chambers et al. 2007, pp. 135 – 139; Davis and Pelsor 2001).  

Based upon the low levels of cheatgrass in Goose Creek milkvetch and the surrounding habitat, 
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and the habitat’s resistance to cheatgrass invasion, the impact of cheatgrass to the species is 

small and isolated within the species range, and therefore not considered a threat now and in the 

foreseeable future.   

 

Leafy Spurge 

 

Leafy spurge is a nonnative perennial forb that has the potential to negatively impact Goose 

Creek milkvetch because of its ability to outcompete small forbs such Goose Creek milkvetch for 

soil moisture and sunlight and displace them from the habitat (Lym 2015, entire).  Leafy spurge 

is considered a strong invader of native habitats because once established it can spread rapidly to 

become the dominant plant in the habitat, displace native vegetation (Belcher and Wilson 1989, 

p. 174; Leistritz et al. 2004, p. 1392; Ortega and Pearson 2005, pp. 653 - 654), and reduce native 

plant species diversity (Butler and Cogan 2004, p. 308; Selleck et al. 1962, p. 21).  In dense 

stands of leafy spurge where it is dominant in the habitat, a few grasses and large forbs persist 

but only if they are strong competitors (Lym 2015, entire).  However, small forbs that include 

legumes do not persist when there is more than 50 percent cover of leafy spurge as a result of 

soil moisture depletion within their rootzone and reduced light availability from shading of leafy 

spurge stems which can reach 0.3 – 0.7 m (1 – 2 ft) in height (Lym 2015, entire; Rinella et al. 

2009, p. 160; Welsh et al.  2008, p. 363).  As a result of its highly invasive tendencies, by 2005 

leafy spurge had invaded approximately 4.6 million acres in the Western United States with a 

doubling in size every ten years, for the past 30 years (DiTomaso 2000, p. 256; Lym 2005; 

entire).  Leafy spurge is a noxious weed in Idaho, Nevada, and Utah, it poses a serious threat to 

state lands, and it has a very high priority for eradication (Belliston et al. 2009, p. 12; Center for 

Invasive Species Management 2014, pp. 15, 16, 21, 22).   

 

Leafy spurge is difficult to eradicate once established because it has an extensive spreading root 

system with vertical roots reaching a depth of 9 m (29.5 ft) or more (Holmgren 1958 in Best et 

al. 1980, p. 655; Selleck et al. 1962, p. 18).  It is capable of forming new shoots along the 

majority of its root network as well as from tiny root fragments buried within 2.4 m (9.24 ft) of 

the soil surface (Best et al. 1980, p. 658).  Leafy spurge also readily spreads and invades new 

territory because seeds are spread by water, animals, vehicles, humans, and over long distances 

by birds (Coulter 2013, p. 1; Goodwin et al. 2001, p. 4).  Seeds are also dispersed  up to 15 ft 

(4.5 m) by the explosive opening of the species’ seed pod upon ripening (Selleck et al. 1962, p. 

18).      Disturbance from fire negatively impacts leafy spurge seed germination, but does not kill 

established plants and stimulates vigorous sprouting afterwards (Wolters et al. 1994, p. 5).  Leafy 

spurge also increases in density following soil disturbance such as tilling (Selleck et al. 1962, pp. 

7 and 14).  We summarize leafy spurge occurrence and treatment efforts by State, below. 

 

Idaho 

Leafy spurge initially established in Idaho and regular control efforts have been underway since 

1999 to effectively control leafy spurge in the Idaho portion of the Goose Creek drainage.  There 

are two Cooperative Weed Management Areas (CWMAs) in Idaho that coordinate weed control 

efforts by various agencies and private landowners in order to improve the successful control or 

eradication of weeds.  These two CWMAs (Goose Creek High Country CWMA and Tri-State 

CWMA) cover the range of the species in Idaho and the Idaho BLM is a cooperating agency that 

has provided funding since 1998 for leafy spurge control (VonNiederhausern 2014, entire).  The 
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Goose Creek High Country CWMA has implemented quarantine since 1998 on the removal, 

transport, and distribution of hay grown on private lands in the Goose Creek drainage in Cassia 

County to reduce and control the spread of leafy spurge.  The County also issues a 5-day notice 

to private landowners to treat spurge and other noxious weeds after they are located before the 

County treats the infestation to ensure that all located spurge plants are treated (Cassia County 

Weed Control Board 1998, entire).  In Idaho, existing leafy spurge infestations are mapped and 

treated annually with herbicide, and Aphthona flea beetles are released in larger leafy spurge 

stands as an effective biological control (Edwards 2014, entire).  This integration of chemical 

and biological methods to control leafy spurge is considered to be very effective for leafy spurge 

control (Lym and Nelson 2002, p. 819; Belliston et al. 2009, p. 12).  The practice of annually 

treating known spurge infestations is necessary for the long-term control of leafy spurge 

(Wolters et al. 1994, pp. 1–2).  A minimum of eight years of treatment is recommended to 

eradicate spurge based on seed viability (Selleck et al. 1962, p. 8; Wolters et al. 1994, pp. 1–2).  

Because leafy spurge grows in washes and has a high potential to spread after rain events, spray 

crews travel by horseback to cover the entire drainage known to contain leafy spurge to locate 

and treat new infestations.  In Idaho, documented spurge locations are treated on an annual basis 

until they are eradicated. Sufficient funding has been provided to revisit all known leafy spurge 

infestations both in and near Goose Creek milkvetch habitat as well as to survey for new spurge 

infestations (Edwards 2014, entire).   

 

In Idaho, County-wide control efforts were successful in reducing leafy spurge infestation from 

660 ac (267 ha) in 1999 to 14.3 ac (5.8 ha) in 2011 (Feldhausen 2007, pp. 1–2; Theodozio 2013, 

entire).  Leafy spurge is found in both Population 1 (I004) and in all of the EOs that comprise 

Population 2 in the State (I002, I003, I005, and I009).  Control efforts in Goose Creek milkvetch 

habitat were successful in reducing leafy spurge at over 500 sites (40 percent of the leafy spurge 

locations within EO I003) in Population 2 between 1999 through 2007 (Feldhausen 2007, pp. 5–

6).  In addition to control efforts, effectiveness monitoring in Goose Creek milkvetch habitat 

documented an overall reduction in leafy spurge from 2007 (628 stems) to 2008 (43 stems) as a 

result of treatment for spurge in the fall of 2007 (Theodozio 2014c, entire).  In Idaho, control 

efforts have been effective in reducing the density of leafy spurge in the habitat thereby 

preventing the expansion and dominance of leafy spurge in the species habitat.  Although leafy 

spurge has not been eradicated from Goose Creek milkvetch habitat in Idaho, current levels of 

leafy spurge are small in size and occupy only small portions of Goose Creek milkvetch habitat 

(Service 2008a, 17 pp.; Service 2013, pp. 35 – 56).   

 

Utah 

Leafy spurge spread from Idaho into the Utah portion of the Goose Creek drainage, and regular 

control of leafy spurge has occurred in Box Elder County since 2004 (Hardy 2005, p. 2).  The 

Utah BLM is a cooperating agency of the Utah – Idaho CWMA and has provided funding since 

2004 for leafy spurge control.  The chemical and biological control methods used in Idaho to 

treat leafy spurge are also used in Utah.  These methods have been effective in reducing the 

density of leafy spurge in Goose Creek milkvetch habitat (Mancuso 2010, p. 10, 12; Mancuso 

2015, pp. 10–12, 17); however, there is no information to evaluate the effectiveness of leafy 

spurge control at the County level.  Efforts to treat leafy spurge occur on an annual basis in Box 

Elder County, but treatment locations have not been mapped and it is unclear whether all existing 

leafy spurge infestations are treated every year.  In addition, surveys for new leafy spurge 
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infestations on BLM land have not occurred on a regular basis (Edwards 2014, entire).  There 

has also not been commitment to prioritize Goose Creek milkvetch habitat for surveys and 

treatment of leafy spurge and there has been no effectiveness monitoring in the species habitat to 

monitor the density of leafy spurge before and after treatment.   

 

In Utah, leafy spurge continues to spread within Population 2.  In 2009, leafy spurge was 

documented in one EO in Utah (U001) (74 FR 46531) and has since spread to another EO in 

Utah (U 010) (Service 2014a, p. X; Shohet and Wolf 2011, p. 15).  The last comprehensive 

survey for Goose Creek milkvetch in Utah indicated that previously known infestations were 

treated that year, but new leafy spurge infestations were not treated and were growing in 

drainages with a high potential for spread (Shohet and Wolf 2011, p. 15).  Nevertheless, the leafy 

spurge infestations we are aware of in Utah are currently small in size, occupy only small 

portions of Goose Creek milkvetch habitat (generally less than < 1 percent canopy cover, and < 

10 percent canopy cover at one site), and do not have a population-level effect on the species 

(Mancuso 2015, p. 17 and Table 2 on p. 31; Service 2008a, 17 pp.; Service 2013, pp. 7 - 8).   

 

Nevada 

In Nevada, leafy spurge is not found in or adjacent to Goose Creek milkvetch habitat, but occurs 

in one drainage to the south of the species’ range (Barton 2013, entire).  The Nevada BLM is 

actively treating spurge where it occurs on BLM lands to the south of the species’ range (Barton 

2013, entire).   

 

Current Leafy Spurge Levels 

The information we have indicates leafy spurge is confined to small patches in the habitat 

because of the implementation of effective control measures.  Based on the best available leafy 

spurge occurrence information and because of successful control measures for known leafy 

spurge occurrences, the current presence of leafy spurge to Goose Creek milkvetch is small and 

isolated within the species range.  Furthermore, we do not have information that current levels of 

leafy spurge in the species habitat is negatively impacting Goose Creek milkvetch at the 

population level.  Leafy spurge has not displaced or eradicated Goose Creek milkvetch at any 

location where they co-occur and we have no information that indicates leafy spurge is 

negatively impacting the species recruitment, growth, or reproduction to-date.   Therefore, leafy 

spurge is currently not a threat to Goose Creek milkvetch.   

 

Future Leafy Spurge Levels 

Leafy spurge is not currently dense or a dominant species in Goose Creek milkvetch habitat 

habitat, and we do not have any evidence that it has extirpated Goose Creek milkvetch from any 

areas.  However, leafy spurge is expected to spread throughout the species range and increase in 

density within Goose Creek milkvetch habitat, unless additional commitment to regularly survey 

and treat new and existing infestations occurs.  This scenario of dominance followed by 

extirpation is likely, primarily because leafy spurge is entirely capable of dominating the habitat 

on associated soil types, and because there are no biological limitations for leafy spurge’s spread 

and dominance in both the tuffaceous outcrops and the surrounding sandy soils once it is 

established (Lym 2015, entire).  Furthermore, if leafy spurge is not controlled in the early stages 

of invasion and establishment, control efforts are more likely to negatively impact Goose Creek 
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milkvetch and be less successful in controlling leafy spurge (Rinella et al. 2009, pp. 158, 160–

161).   

 

In Idaho, the past commitment by the BLM and Cassia County to survey for and control leafy 

spurge has been successful for reducing its extent within Goose Creek milkvetch habitat.  Future 

control efforts are anticipated to occur with the same regularity as past control efforts (Theodozio 

2015b, entire; GCMCT 2015, entire).  These measures have and are anticipated to continue to 

protect Population 1 and the portion of Population 2 in Idaho which contains 14 percent of the 

Goose Creek milkvetch population.   

 

In Utah, the past commitment by the BLM and Box Elder County to control leafy spurge has 

resulted in regular control efforts within the County, but there is no commitment to prioritize 

Goose Creek milkvetch habitat for regular surveys or control efforts in the foreseeable future.  

We also have no information about the past and current frequency of control efforts in Goose 

Creek milkvetch habitat.  Additionally, no surveys for new leafy spurge infestations have been 

performed in recent years by the Utah BLM.  This lack of surveys is anticipated to contribute to 

the spread of leafy spurge throughout the range of the species and its habitat.  Given the 

continued spread of leafy spurge within Population 2 of Goose Creek milkvetch in Utah, the 

existing control measures are not adequate and leafy spurge will likely continue to spread and 

expand without additional commitment to regularly survey for and treat new occurences in the 

foreseeable future.  We anticipate leafy spurge will continue to spread and expand within 

Population 2 in Utah which contains 42 percent of the Goose Creek milkvetch population.   

 

In Nevada, leafy spurge is currently not present within Goose Creek milkvetch habitat, and as 

such there are no commitments to prioritize Goose Creek milkvetch habitat for surveys or control 

efforts in the foreseeable future.  However, leafy spurge will likely spread to the species’ habitat 

in Nevada from nearby habitat in Utah that currently contains leafy spurge.  This area includes 

the portion of Population 2 that occurs within Nevada containing 4 percent of the Goose Creek 

milkvetch population, and to nearby Population 3 containing 18 percent of the total population.  

Leafy spurge also has the potential to spread to remaining Populations 4 and 5.   

 

Without additional protections to control the spread and expansion of leafy spurge in Utah and 

Nevada on a regular basis, we determine leafy spurge is anticipated to exert a population level 

effect  to Goose Creek milkvetch in the foreseeable future.  This is based upon the likely future 

spread and expansion of leafy spurge in Utah and Nevada for Populations 2 and 3, which 

contains 64 percent of the total population, and the anticipated negative effects to Goose Creek 

milkvetch from leafy spurge’s rapid spread within the species habitat without detection and 

treatment at early stages of leafy spurge invasion.  Therefore, we initially find that leafy spurge 

will become a threat in the future such that Goose Creek milkvetch may become in danger of 

extinction in the foreseeable future due to this threat.  However, there are planned conservation 

measures that will prevent or mitigate this future threat by controlling the spread of leafy spurge 

within Goose Creek milkvetch habitat throughout its range, as discussed  below in Invasive 

Nonnative Species Conservation Measures in the 2015 Conservation Agreement and 

Conservation Measures Planned or Implemented, as well as in the supplemental PECE 

Evaluation for the Goose Creek milkvetch (July 20, 2015).  These conservation measures have 

led us to a different conclusion, discussed in Finding, below.  
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Crested Wheatgrass 

 

Crested wheatgrass has been directly seeded into Goose Creek milkvetch habitat.  It was widely 

introduced to the Great Basin to improve the condition of degraded rangelands, to stabilize the 

soil, and to provide forage for livestock.  Possible benefits of establishing crested wheatgrass 

include that it is effective at inhibiting the establishment of cheatgrass (Cox and 2004, p. 209).  

However, crested wheatgrass has the potential to negatively impact Goose Creek milkvetch 

because it is able to competitively displace slower-developing native species due to its drought 

tolerance, fibrous root system, and good seedling vigor (Bunting et al. 2003, p. 82; Lesica and 

DeLuca 1996, p. 408; Pellant and Lysne 2005, pp. 82–83; Pyke and Archer 1991, p. 4).  Crested 

wheatgrass plantings are stable and persistent, and may inhibit or retard the development of a 

native plant community (Hull and Klomp 1966, p. 7; 1967, p. 227; Marlette and Anderson 1986, 

p. 173).  Increasing plant diversity within crested wheatgrass stands is challenging, and requires 

the implementation of measures to reduce its competitive ability before native species can be 

introduced (Fansler and Mangold 2010, p. 22; Hulet et al. 2010, pp. 456 – 458; Pellant and 

Lysne 1995, pp. 84 – 87).  

 

Crested wheatgrass was planted in the Goose Creek drainage before 1970 (Hardy 2005, p. 2; 

Feldhausen. 2007, pp. 1–2; Howard 2007, p. 3).  Prior to the 2007 wildfires, efforts to establish 

crested wheatgrass by seeding were generally well separated from Goose Creek milkvetch 

populations, and crested wheatgrass did not appear to be spreading significantly from the areas 

where it had been intentionally introduced.  Historic crested wheatgrass stands occur in 3 of the 5 

populations and 4 of the 19 EOs including Population 1 (Idaho EO 004), Population 2 (Utah EO 

001; Idaho EO 003) and Population 5 (Nevada EO 002).  Crested wheatgrass does not occur in 

the tuffaceous outcrops that constitute optimal habitat for the species and generally occupies 

small portions of sites within an EO on flat ground, but is more widespread in Populations 1 and 

5.  Only in Population 5 does it appear that crested wheatgrass may be affecting Goose Creek 

milkvetch abundance where the two species overlap (Service 2008a, pp. 7 – 17).  Crested 

wheatgrass does not appear to be affecting Population 1 (Idaho EO 004) because plant 

abundance is high and it is the most stable of all EOs in Idaho that are monitored (Tharp 2013 

pers. comm.; see Monitoring Effort 1 in Description of Monitoring, below).  Although crested 

wheatgrass may not be the preferred plant species to establish in the habitat because of its highly 

competitive qualities, Goose Creek milkvetch has exhibited long-term co-existence in historic 

stands of crested wheatgrass and we do not have evidence that crested wheatgrass has or is 

negatively impacting Goose Creek milkvetch recruitment, growth, and abundance where they co-

occur.   

 

In 2008, crested wheatgrass was seeded into the largest population of Goose Creek milkvetch, 

which collectively contained approximately 18 percent of the total pre-fire population of the 

species (see Wildfire Management: Post-Wildfire ES&R under Factor A, above).  However, the 

2014 monitoring determined the cover of crested wheatgrass was very low, ranging from trace 

amounts to 1 - 3% canopy cover (Mancuso 2015, p. 10).  The absence or low cover of crested 

wheatgrass and the other plant species included in the seed mixture indicates the 2008 seeding 

effort failed to successfully establish these species (Mancuso 2015, pp. 17 - 18).  Because crested 

wheatgrass does not appear to be spreading and the native bunchgrass survival is high within the 
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2008 seeded area, it is not likely that crested wheatgrass will increase in abundance within the 

seeded area.  Therefore, we determine that crested wheatgrass is not negatively affecting the 

Goose Creek milkvetch within the 2008 seeded area.   

 

Efforts to avoid and minimize impacts to Goose Creek milkvetch from crested wheatgrass have 

been implemented by the Idaho BLM since 2000 when they prohibited the seeding of crested 

wheatgrass and other highly competitive nonnative plant species within Goose Creek milkvetch 

habitat.  As mentioned above in Wildfire Management: Post-Wildfire ES&R under Factor A, the 

Nevada BLM declined to seed crested wheatgrass in Goose Creek milkvetch habitat after the 

2007 wildfires and instead aerially seeded the native Wyoming big sagebrush (Artemisia 

tridentata var. tridentata).   

 

The current impact of crested wheatgrass to Goose Creek milkvetch is small and isolated within 

the species range and limited to historic crested wheatgrass stands where Goose Creek milkvetch 

continues to persist.  Therefore, we determine crested wheatgrass is not a threat to Goose Creek 

milkvetch.  Based upon the infrequent seeding of crested wheatgrass in the past and the historic 

wildfire return interval of Goose Creek milkvetch habitat (see Wildfire under Factor A above), 

we anticipate future seeding of crested wheatgrass to occur on a similarly infrequent basis.  

Therefore, we determine crested wheatgrass is not a threat to Goose Creek milkvetch in the 

foreseeable future.   

 

Invasive Nonnative Species Conservation Measures in the 2015 Conservation Agreement 

 

In order to control the future spread and expansion of leafy spurge in Goose Creek milkvetch 

habitat in all three States, the 2015 Conservation Agreement (CA) (See Conservation Measures 

Planned or Implemented, below and Appendix A for more details on the 2015 CA) includes a 

commitment to:  (1) survey for and treat new leafy spurge infestations on an annual or biennial 

basis; (2) the annual treatment of known leafy spurge infestations, and monitoring the 

effectiveness of control methods in Goose Creek milkvetch habitat on BLM lands for the 30-year 

duration of the conservation agreement.  These two conservation actions prioritize Goose Creek 

milkvetch habitat for leafy spurge surveys and control and will ensure leafy spurge remains at 

low densities and occupies small areas within Goose Creek milkvetch habitat in the future.  We 

evaluated this commitment to these conservation actions for certainty of implementation and 

effectiveness through our Policy for Evaluation of Conservation Efforts When Making Listing 

Decisions (PECE) (68 FR 15100, March 28, 2003) process and we have determined that all of 

the PECE criteria have been satisfied and this commitment was adequate to reduce the threat to 

Goose Creek milkvetch such that leafy spurge does not pose a threat in the foreseeable future.  

We have a high degree of certainty that the measures will be implemented because the 2015 CA 

signatories have a track record of implementing conservation actions for Goose Creek milkvetch 

since 2004, and the Idaho BLM has a record of implementating the two conservation actions.  

We also have a high degree of certainty that the measures will be effective based on the 

effectiveness of past leafy spurge control efforts.  These actions will protect approximately 86% 

of the total known population and 93% of the total known habitat of Goose Creek milkvetch.   
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Summary  

 

Invasive nonnative plant species have the potential to negatively impact Goose Creek milkvetch 

because they are strong competitors for soil moisture and can spread rapidly after disturbance 

events.  We previously determined that invasive nonnative plant species were a threat to Goose 

Creek milkvetch because of the potential for leafy spurge to spread, the potential for cheatgrass 

to spread because of the likelihood of an altered wildfire regime, and the population level impact 

of crested wheatgrass establishment in EO U001 after the 2007 wildfire.  However, we no longer 

consider an altered wildfire regime (see Wildfire under Factor A above) and the 2008 seeding of 

crested wheatgrass as contributing impacts to the species.  While the potential exists for 

continued encroachment of cheatgrass within Goose Creek milkvetch habitat, it is unlikely based 

upon the resilience of the habitat to cheatgrass invasion and the low risk of an altered wildfire 

regime.  The best available information indicates that cheatgrass, leafy spurge, and crested 

wheatgrass do not occur in high densities in Goose Creek milkvetch habitat and comprise small 

areas of impact within the habitat rather than a population-level impact on the species.  We 

determine that invasive nonnative plants are not a threat to Goose Creek milkvetch at the present 

time.  

 

We determine cheatgrass and crested wheatgrass do not pose a threat to Goose Creek milkvetch 

in the foreseeable future because both species occur at low levels in Goose Creek milkvetch 

habitat, impacts are small and isolated, and both species are not anticipated to increase in the 

species habitat in the future.  Though our threat evaluation for cheatgrass and crested wheatgrass 

is not based on future conservation measures in the 2015 CA, it is important to note that the 

BLM will implement avoidance buffers for crested wheatgrass and other projects that create 

surface disturbance in order to reduce the establishment and spread of cheatgrass (see 

Conservation Measures Planned or Implemented, below).  However, we determine leafy spurge 

will be a threat to Goose Creek milkvetch in the future without continuing future survey and 

treatment of leafy spurge in the habitat on a regular basis because leafy spurge is spreading and 

likely to continue to spread throughout the species range and increase in density within Goose 

Creek milkvetch habitat without additional commitment to regularly survey for new infestations 

and treat existing infestations.  Commitments of the 2015 CA include conservation actions to 

survey and treat new leafy spurge infestations on an annual or biennial basis in Goose Creek 

milkvetch habitat; annual treatment of known leafy spurge infestations in Goose Creek milkvetch 

habitat; and monitoring the effectiveness of leafy spurge control in Goose Creek milkvetch 

habitat on BLM lands for the 30-year duration of the conservation agreement.  Through our 

PECE analysis process we found that these conservation actions in the 2015 CA have a high 

certainty of being implemented and effective.  Based on the commitments of the 2015 CA, we 

anticipate leafy spurge will remain at low densities and occupy small areas within the habitat in 

the future and will no longer threaten Goose Creek milkvetch in the future.  This stressor could 

be exacerbated by climate change patterns and we evaluate the cumulative effect of this stressor 

with other Factors below (see Cumulative Effects from All Factors).   

Livestock Use (Trampling, Water Developments, and Habitat Degradation) 

Livestock grazing may result in the direct loss or damage to plants and their habitat through 

trampling, soil compaction, increased erosion, invasion of noxious weeds, and disturbance to 
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pollinators (Kauffman et al. 1983, p. 684; Sugden 1985, p. 309; Milchunas and Lauenroth 1993, 

pp. 327 – 366; Fleischner 1994, entire; Kearns et al. 1998, p. 90; DiTomaso 2000, p. 257; Jones 

2000, pp. 155 – 164).  Livestock trampling and trailing can indirectly impact plants by altering 

plant community composition (Cole et al. 1997, entire); facilitating the spread and establishment 

of weeds (Davies and Sheley 2007, p. 179); increasing dust (Neff et al. 2008, entire); and 

compacting soils and thereby affecting water infiltration, soil porosity, and root development 

(Castellano and Valone 2007, entire).  Additionally, the location of range management projects 

such as water tanks and associated pipelines, fencing, and mineral supplements may indirectly 

affect the species if their placement results in habitat degradation from concentrated livestock 

use in the habitat.  The species does not appear to be palatable to cattle or horses so herbivory 

from livestock is not a concern at this time (see Factor C, below).  

 

Livestock use has occurred within the Goose Creek drainage for more than 150 years, and it was 

likely much greater during the late 1800s than the present (Hardy 2005, p. 1).  The Goose Creek 

drainage was a stopping area for pioneers traveling the California National Trail because of the 

availability of water, which increased the presence of livestock in the area (Howard 2007, p. 3).  

Without pre-livestock baseline population information on Goose Creek milkvetch, it is difficult 

to assess the effects of this activity to the species over time.  Furthermore, we are unaware of any 

research that has evaluated the effects of livestock use on Goose Creek milkvetch specifically or 

its pollinators. 

 

Some level of livestock use occurs across the entire range of Goose Creek milkvetch (Howard 

2007, p. 3; Feldhausen 2007, p. 4; Service 2008a, entire.; Shohet and Wolf 2011, p. 13).  The 

intensity of livestock use varies throughout the Goose Creek drainage depending on the terrain, 

location, and proximity to water sources and mineral supplements.  Livestock tend to spend more 

time on flat or gentle slopes rather than the steep or sloping tuffaceous outcrops where Goose 

Creek milkvetch normally occurs and we determine this habitat preference offers some 

protection from livestock trampling.   

 

We estimate that livestock trails comprise less than 5 percent of any particular Goose Creek 

milkvetch site with the exception of one site located approximately 328 ft (100 m) from a water 

tank (74 FR 46533, September 10, 2009).  The species can occur on disturbed soils and is 

sometimes abundant along livestock trail margins (Feldhausen 2007, pp. 1–2; Hardy 2005, pp. 

1–4).  Additionally, the species’ abundance has remained high and relatively stable at one 

monitoring site in Idaho (Theodozio 2014, entire) despite the extensive livestock tracks and trails 

at this location (Kinter et al. 2012, p. 3).  Thus, it appears that Goose Creek milkvetch tolerates 

and may proliferate with some level of disturbance, based on its occurrence on steep or sloping 

hillsides where downhill movement of soil is common, within eroded washes, and along road 

margins and edges of cattle trails.  As mentioned in the Habitat/Life History section, above, 

plants are not found within vehicle or livestock trails (Baird and Tuhy 1991, pp. 2–5; Hardy 

2005, pp 1–4; Mancuso and Moseley 1991, pp. 2–4; Mancuso 2010, p. 12; Smith 2007, p. 2), 

which suggests that plants are lost to or cannot survive in areas with concentrated trampling or 

scouring.   

 

In general, it appears that livestock grazing is managed appropriately in the habitat surrounding 

the tuffaceous outcrops based upon the low levels of exotic annual grasses and the relative 
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abundance of perennial grasses (Davies and Hulet 2014, p. 7).  In a few locations we are aware 

of some range management projects that have concentrated livestock use in and near Goose 

Creek milkvetch habitat.  Range management projects that provide water sources or minerals 

concentrate livestock and affect livestock movement and forage utilization; their distribution 

across the landscape can influence how efficiently and evenly the range is used by livestock 

(Rigge et al. 2013, p. 484 - 485; Shahriary et al. 2012, pp. 112–113).  In arid and semi-arid plant 

communities, an area of impact known as a piosphere often develops around water sources and 

mineral licks where the impact radiates outward from the resource along a utilization gradient 

(Rigge et al. 2013, p. 479; Shahriary et al. 2012, p. 109–111).  One example within the Goose 

Creek milkvetch range, a piosphere completely devoid of vegetation extended approximately 150 

ft (45 m) from a water tank (74 FR 46533, September 10, 2009; Service 2006b, p. 2); however, 

the site specific topography, distribution of livestock, season and duration of use, number of 

livestock and number of water sources will influence the area of impact.  While it may be 

impossible to prevent the development of piospheres around these resources, their careful 

placement can influence grazing patterns to ensure that piospheres do not overlap with 

ecologically important areas (Rigge et al. 2013, p. 479) including Goose Creek milvetch habitat.   

 

We are aware of five livestock water tanks located within 1 mi (1.6 km) of Goose Creek 

milkvetch sites throughout its range: four in or near Population 2 and one near Population 5 (74 

FR 46533, September 10, 2009).  We do not have pre-construction survey information for four of 

the water tanks to know if their installation affected the species.  The placement of one water 

tank within Population 2 in Utah likely impacted one Goose Creek milkvetch site because 

individuals were observed immediately outside of the piosphere that surrounded the water tank  

The impact of this water tank is likely localized because another Goose Creek milkvetch site 

approximately 50 m (450 ft) away from the same water tank had minimal to low impacts; it was 

located on a steep bluff and was partially protected from livestock use (74 FR 46533, September 

10, 2009; Service 2006b, pp. 2–3).   

 

In Population 2, there were no apparent impacts to Goose Creek milkvetch from the 2004 

installation of a water tank and associated buried pipeline in Utah (Hardy 2004, p. 1).  The 

species was not located nearby the water tank location and the pipeline portion of the project was 

re-aligned to avoid 38 Goose Creek milkvetch individuals (Hardy 2004, p. 1; 74 FR 46533, 

September 10, 2009).  There was no plant mortality from the pipeline construction, (Service 

2005a, p. 3) and plant abundance at this site increased to 82 plants by 2010 (Hardy 2010, pp. 1–

2).  Although the population increase between years was insignificant (p value greater than 0.05), 

the 2010 plots displayed evidence of recruitment (Hardy 2010, p. 2).  No conclusions regarding 

population impacts from the pipeline were stated in reports nor can they be evaluated because of 

the small sample size.  The pipeline right-of-way does provide a corridor for continued use 

through the habitat and will likely result in some level of ongoing effects via trampling and 

repeated use.  The right-of-way is now used as a cattle trail and a stock driveway (Shohet and 

Wolf 2011, pp. 14–15) and will likely prevent the species from establishing within the two tire 

tracks.  These multiple uses along the right-of-way will have the potential to crush or kill Goose 

Creek milkvetch plants, degrade the habitat, contribute to dust impacts on the plants, and serve as 

a vector to spread nonnative species.  At this time, the pipeline right-of-way is not facilitating the 

establishment of weeds into this site and the revegetation effort along the pipeline was successful 

(Service 2013, pp. 4 - 7).  The impact to the species from the pipeline project is localized and 
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appears to be limited to this one site, which represents less than 1% of the total population.  At 

this time, there are no future plans by BLM to install new water tanks or water pipelines within 

Goose Creek milkvetch habitat in Idaho, Nevada, or Utah (Stott 2014, entire; Theodozio 2014b; 

entire; VonNiederhausern 2014b, entire). 

   

We are aware of two salt licks near Goose Creek milkvetch habitat that increase the livestock use 

in and near the habitat.  We reported one salt lick placed approximately 100 m (330 ft) from EO 

004 in Nevada in Population 2, although no impacts to the species or its habitat were 

documented (74 FR 46533, September 10, 2009).  One salt lick in Utah, also in Population 2, 

was the identified cause of increased livestock use at four Goose Creek milkvetch sites that 

collectively contain 503 plants (Shohet and Wolf 2011, p. 14).  These sites were impacted by 

livestock trailing and loafing.  The placement of the salt licks is generally consistent from year to 

year throughout the species’ range (Sayer 2014c, entire; Stott 2014, entire; VonNiederhausern 

2014b, entire) so livestock use that is influenced by these mineral supplements is likely to be 

consistent in the habitat from year to year.  These locations are small and isolated and the species 

persists at these sites despite disturbed conditions.   

 

We are aware of two fences within the Goose Creek drainage in Utah.  One was installed 

adjacent to Pole Creek in Utah to protect the creek from livestock (Service 2005a, p. 3), although 

its effects, if any, to Goose Creek milkvetch are unknown.  In 2008, another fence was installed 

east of the 2007 wildfire perimeter in Utah to exclude livestock from burned habitat and was not 

anticipated to impact Goose Creek milkvetch (Gates 2008c, p. 1; Gates 2008d, p. 1).  However, 

the fence was installed directly through one Goose Creek milkvetch site (U001-6-1/w026) and as 

a result, livestock trampling and trailing increased at the site (Mancuso 2010, p. 8).  The fence is 

forcing livestock to travel through an area of the tuffaceous outcrop with high numbers of Goose 

Creek milkvetch (Shohet and Wolf 2011, p. 14).  In 2011, this site had the highest plant 

abundance of all 133 Goose Creek milkvetch sites surveyed in Utah with an estimated 6,000 

plants.  Seedlings represented half of this estimate and seedling mortality from trampling and 

trailing is a concern at this site because of the increased livestock use.  The BLM removed the 

existing fence through this site and established a new perimeter fence around the site in the 

spring of 2015 to exclude livestock; regular annual monitoring of plant abundance is planned 

(Hardy 2014c, entire).  Therefore, the negative impacts to the species from the fence have been 

eliminated and is no longer a concern.  This same 2008 fence borders another Goose Creek 

milkvetch site to the north and its placement resulted in protection of the site from livestock use 

following the 2007 wildfires.  The fence does not appear to concentrate livestock at this site 

except during herding between allotments, a practice that occurs 1 time per year and lasts for at 

least a day (Hardy 2014b; Shohet and Wolf 2011, p. 14 (site w010). Therefore, we conclude that 

any livestock impacts are negligible at this site.  In 2011, this site contained 2,765 plants.   

 

Effects of Livestock Use on Plant Abundance 

 

We previously identified that one possible explanation for why plant densities in unburned 

habitat were not significantly different than burned and partially burned habitat after the 2007 

wildfires was because livestock use increased in unburned habitat.  Livestock use was 

substantially greater in 2009 compared to 2008 after livestock were excluded from burned areas 

in the fall of 2008 following the new fence installation (Mancuso 2010, p. 8).  However, this 
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explanation does not support a causal relationship because the timing of the increase in livestock 

use was a full year after the timing of the significant reduction in plant density that occurred in 

unburned areas.  While plant densities in unburned habitat were lower in 2008 compared to  

2009, they were not  significantly different between the two years (see Population 

Estimates/Status, Population Size and Trend, above).  Therefore, livestock use does not appear to 

be a significant contributor to the change in plant density in unburned habitat.   

 

The best available data limits does not allow us to distinguish the effects of livestock use from 

other factors (Mancuso 2010, pp. 9–12), particularly when livestock use within the unburned 

sites ranged from 1–50% of the site (Mancuso 2010, p. 27 and Table 11).  Nevertheless, we have 

not identified any significant differences in plant density between unburned, burned, and 

partially burned sites despite the return of livestock to burned and partially burned habitat 

(Mancuso 2015, pp. 15–16 and Table 4).  Overall, Goose Creek milkvetch persists in locations 

that receive a range in intensity and use by livestock; therefore, we conclude that livestock use is 

not a threat to the species.  We are not aware of any future plans that could concentrate livestock 

in Goose Creek milkvetch habitat.  Therefore, we find that livestock use is not likely to become a 

threat to the species in the foreseeable future.  Though our threat evaluation for livestock use is 

not based on future conservation measures in the 2015 CA, it is important to note that the BLM 

will implement avoidance buffers for new range management projects (see Conservation 

Measures Planned or Implemented, below).   

 

Summary  

 

We have no information to indicate that livestock use is negatively impacting Goose Creek 

milkvetch at the population level.  Impacts are limited to localized areas across the species range 

and include the loss of individuals within regularly used livestock trails and habitat degradation 

from the concentrated use of livestock caused by the placement of range management projects in 

and near the species’ habitat.  These areas of concentrated livestock use comprise small areas of 

impact within the habitat rather than a population-level impact on the species.  The existing 

protection in Utah of additional fencing to remove livestock from one site where they were 

concentrated following a fence installation will reduce the negative impact to the species and the 

habitat there.  We previously determined that the magnitude of the threat posed by livestock was 

low to moderate in magnitude.  We now conclude that the existing impacts are localized and do 

not rise to the level of a threat affecting the species and its habitat at the present time.  At present, 

Goose Creek milkvetch populations appear to have sufficient resiliency to recover from existing 

livestock impacts.  We do not have information to indicate future range management projects are 

likely or anticipated.  Therefore, we find that livestock use is not likely to become a threat to the 

species in the future.  This stressor could be exacerbated by climate change patterns and we 

evaluate the cumulative effect of this stressor with other Factors below (see Cumulative Effects 

from All Factors).   

Development (Road Construction and Maintenance, Utilities, Garbage Dumps, Private 

Properties) 

Roads that cross through rare plant habitat can destroy habitat and populations, increase road 

dust, and disturb pollinators (Trombulak and Frissell 2000, entire).  Plants located near unpaved 
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roads are prone to the effects of dust, habitat fragmentation, and pollinator disturbance.  Dust can 

affect plants up to 1,000 m (3,280 ft) away from the source (Service 2014c, entire).  Effects of 

fugitive dust (particulate matter suspended in the air by wind and human activities) include 

species composition changes, altered soil properties, blocked stomata, reduced foraging capacity 

of pollinators, dehydration, reduced reproductive output, and a decline in reproductive fitness 

(Service 2014c, entire).  A 91.4 m (300 ft) buffer is the minimum distance recommended to 

protect sensitive plant species in Utah (Service 2014c, p. 9).  Roads may act as a barrier to 

pollinator movement, for example by influencing bees to forage on only one side of the road 

(Bhattacharya et al. 2003, pp. 42–43) or within isolated habitat patches (Goverde et al. 2002, 

entire).  Although bees and other pollinators are quite capable of crossing roads or other human-

disturbed areas, the high site fidelity of bumblebees makes them more apt to remain on one side 

of a disturbed area (Bhattacharya et al. 2003, p. 42).  The implications of this type of pollinator 

behavior for rare plants is that the probability for outcrossing is reduced (Cane 2001, entire), 

thereby reducing genetic variability and reproductive success.  Habitat loss or fragmentation 

from development can result in higher extinction probabilities for plants because remaining plant 

populations are confined to smaller patches of habitat that are isolated from neighboring 

populations (Jules 1998, p. 1; Soons 2003, p. 115).  Habitat fragmentation and low population 

numbers pose a threat to rare plant species’ genetic potential to adapt to changing environmental 

conditions (Matthies et al. 2004, pp. 484–486).  Smaller and more isolated populations produce 

fewer seeds and pollen, and thus attract fewer and a lower diversity of pollinators (Paschke et al. 

2003, p. 1,258; Lienert 2004, p. 62).  For a more complete discussion, see Small Population Size 

under Factor E, below. 

 

In general, the Goose Creek drainage in Idaho, Utah, and Nevada where Goose Creek milkvetch 

is found is sparsely populated by people, and the effects of development are minor.  Across the 

range of the species, we estimated there are fewer than ten human-inhabited areas on private 

lands (each with fewer than five buildings).  Because of the remoteness of the area, development 

impacts on Goose Creek milkvetch have been few and isolated to date.  The unpaved roads in 

this area have existed for decades and affect small portions of 6 out of the 19 EOs for the species 

in Populations 1, 2, 3, and 4 (Service 2008a, entire.).  However, most Goose Creek milkvetch 

EOs and populations are made up of several sites within 0.6 mi (1km) of each other and thus are 

well connected.  Resultantly, population-level effects often associated with habitat fragmentation 

are not anticipated.  We are not aware of other road or development projects that have occurred 

since 2009, or are proposed to occur, in areas where they would impact Goose Creek milkvetch.  

Overall, impacts from development are historic, small, and isolated and development is not a 

threat to Goose Creek milkvetch.  We do not have information to indicate future development is 

likely or anticipated and therefore does not pose a threat to the species in the foreseeable future.   

 

In summary, development can destroy habitat and fragment populations, but the impact from 

development impacts small sites within the populations.  We previously evaluated development 

as a low threat to the species because of the potential for future development (74 FR 46534).  We 

do not have information to indicate future development is likely or anticipated.  We now 

determine that development no longer poses a threat to Goose Creek milkvetch now or in the 

future.  Though our threat evaluation for development is not based on future conservation 

measures in the 2015 CA, it is important to note that the BLM will implement avoidance buffers 

for new development projects (see Conservation Measures Planned or Implemented, below).   
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Recreation (Off-Highway Vehicle Use) 

Off-highway vehicle (OHV) and recreational trail use (e.g., mountain bikes and motorized bikes) 

may result in direct loss or damage to plants and their habitat through soil compaction, increased 

erosion, invasion of noxious weeds, and disturbance to pollinators and their habitat (Eckert et al. 

1979, entire; Lovich and Bainbridge 1999, p. 316; Ouren et al. 2007, entire; BLM 2008a, pp. 4–

94; Wilson et al. 2009, p. 1). 

 

However, to date, no OHV and recreational trail use has been documented within Goose Creek 

milkvetch habitat (Mancuso 2010, p. 10; Service 2008a, entire).  The range of the species is 

remote and sparsely populated and there are no recreational trails in or near the species’ habitat.  

We previously evaluated recreation as a low threat to the species because of the potential for 

future recreational use in the habitat (74 FR 46534).  However, we have no information to 

suggest this stressor will occur in the species’ habitat in the future.  Therefore, we do not 

consider recreational use to be a threat to Goose Creek milkvetch now or in the future.   

Mining and Oil and Gas  Development 

The effects of mining and oil and gas development to habitats and landscapes include the 

removal of soil and vegetation when wells, roads, and associated infrastructure are built and the 

incidence of vehicle traffic increases (BLM 2008a, pp. 448–449).  These disturbances can affect 

rare plant species through habitat destruction, habitat fragmentation, soil disturbance, spread of 

invasive weeds, and production of fugitive dust (BLM 2008a, pp. 448–449).  Potential impacts 

from these activities are discussed above in Development under Factor A.  

 

Mining activity and oil and gas development in Goose Creek milkvetch habitat have not occurred 

to date.  There has been limited interest in mining and oil and gas development in the habitat, and 

the volcanic ash deposits do not appear to have any particular practical or valuable use for 

commercial interests (Lubinski 2014, entire).  We know of one expired mineral exploration 

permit that overlapped with a portion of Nevada EO 002 (Population 5) and we do not have 

documented impacts to the species from mining activities there.  There are currently no mining 

related activities and no identified mineral deposits within Goose Creek milkvetch habitat in 

Nevada (Wirthlin 2014, entire).  In Idaho, there are no active claims or operations for minerals 

and no oil and gas development has occurred in the Goose Creek drainage of Idaho (Lubinski 

2014, entire).  However, an oil and gas lease parcel was nominated in September 2014 for an 

area that is primarily to the north of the species known range but does overlap a portion of Idaho 

EO 004 (Population 1) on BLM land (Lubinski 2014, entire).  At this time, the BLM does not 

know the oil and gas potential for this parcel because no exploratory work has begun (Lubinski 

2015, entire).  A recent analysis identified the range of the species to have a low potential for oil 

and gas resources (Lubinski 2015, entire; Manier et al. 2013, Figure 16B on p. 58). In Utah, 

there are no active claims or operations for minerals and no oil and gas development in the 

Goose Creek drainage of Utah (Garahana 2014, entire).  Overall, there are no impacts to the 

species from mining and oil and gas development and there is low potential for future mining 

and oil and gas development.   
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In summary, there is currently no mining and oil and gas development within Goose Creek 

milkvetch habitat.  We previously evaluated development as a low threat to the species because 

of the potential for future mining (74 FR 46534).  We now determine that mining and oil and gas 

development does not pose a threat to the species at the present time.  While the commitments in 

the 2015 CA will provide additional protection from any new mining and oil and gas 

development, our decision is not based on these conservation efforts for this stressor.  Based on 

the low mineral potential of the habitat, we do not anticipate substantial mining in the future that 

would significantly impact the species. We now determine that mining and oil and gas 

development no longer poses a threat to Goose Creek milkvetch now or in the future.  Though 

our threat evaluation for mining and oil and gas development is not based on future conservation 

measures in the 2015 CA, it is important to note that the BLM will implement avoidance buffers 

for new mining and oil and gas development (see Conservation Measures Planned or 

Implemented, below).   

Summary of Factor A 

Based on the best available information, we conclude that wildfire, wildfire management, 

livestock use, development, recreational activities, mining and oil and gas development do not 

threaten Goose Creek milkvetch now or in the foreseeable future.  We determined that invasive 

nonnative plant species are not a threat now, but would likely become a threat in the foreseeable 

future based on the likely spread of leafy spurge throughout the Goose Creek milkvetch range 

and an increase in leafy spurge density without continuing future treatment of leafy spurge in the 

habitat on a regular basis.  However, based on the commitments of the 2015 CA to annually 

survey for and treat leafy spurge in Goose Creek milkvetch habitat on BLM lands for the 30-year 

duration of the conservation agreement, we anticipate leafy spurge will remain at low densities 

and occupy small areas within the habitat and will not threaten Goose Creek milkvetch in the 

future.   

 

Wildfire was not a significant contributor to the fluctuation in plant abundance between 

2004/2005 and 2008, and the wildfire regime in Goose Creek milkvetch habitat is similar to the 

historic wildfire regime.  Wildfire management is not a threat because past impacts are small and 

isolated, and future efforts are not anticipated in the foreseeable future based upon the historic 

wildfire return interval in the habitat.  Livestock use is not a threat because Goose Creek 

milkvetch is generally protected from livestock grazing due to its habitat preference for sloping 

hillsides with low vegetative cover, its tolerance to disturbance, and future range management 

projects are not anticipated.  Recreational use is not a threat because it is not occurring in Goose 

Creek milkvetch habitat and is not likely to occur in the future.  Development is not a threat 

because past road development was small and isolated, and we the best available information 

does not indicate that future development will occur.  Mining and oil and gas development is not 

a threat because there are no current activities or impacts to the species and no active claims or 

leases in the habitat.  It is unlikely that mineral resources are valuable enough to support mining 

or oil and gas development in this area in the foreseeable future.  We use 30 years as a 

foreseeable future for this analysis.  Threats are difficult to reliably forecast beyond this time 

horizon for the species and stressors evaluated in Factor A that we considered.  This time period 

also represents the duration of the 2015 CA to implement protections that address the majority of 
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stressors to Goose Creek milkvetch identified here and in the 2009 12-month finding.  Thus, the 

present or threatened destruction, modification, or curtailment of the habitat or range is not a 

threat to Goose Creek milkvetch now or in the foreseeable future. 

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

purposes: 

Goose Creek milkvetch is not a plant of horticultural interest.  We are not aware of any instances 

where Goose Creek milkvetch was collected from the wild other than a limited extent for 

scientific purposes during the collection of voucher specimens to document occurrences and to 

study germination requirements (Service 2015, p. 5).  The available information does not 

indicate that this causes a threat to extant populations now or in the future.  Therefore, we find 

that overutilization for commercial, recreational, scientific, or educational purposes is not a 

threat to the species now or likely to become so in the foreseeable future. 

C. Disease or predation: 

Information on disease and predation is limited.  The only information we have regarding disease 

impacts to Goose Creek milkvetch is one account following heavy rains in 2005 where several 

withered plants were found.  The cause of the plants’ condition is not known but may have 

resulted from a fungus or caterpillar damage.  Very few Goose Creek milkvetch plants have 

exhibited signs of herbivory.  There is only one report of a few that were eaten to ground level 

possibly by rabbits (Glenne 2006, entire).  We are unaware of any herbivory attributable to 

livestock and the plants may not be palatable to cattle (Howard 2007, pp. 2–3).  The only 

documented insect herbivore is an isolated incident of a green caterpillar that was found on an 

undocumented number on plants at one site in Idaho in 2004 (Service 2008a, entire).  Overall, 

the available information shows only low levels of disease or herbivory, which we conclude is 

not a threat to the species now or likely to become so in the foreseeable future. 

D. The inadequacy of existing regulatory mechanisms: 

State and Private Land Protections 

 

There are no laws protecting Goose Creek milkvetch on private or State lands in Idaho, Nevada, 

and Utah.  Each of these states have regulatory mechanisms to control noxious weeds which 

provides an indirect protection for Goose Creek milkvetch and its habitat from leafy spurge.  

Private property owners, municipalities, and state agencies are subject to the provisions of the 

State noxious weed Acts or laws in Idaho (Title 22, Chapter 24), Nevada (Nevada Revised 

Statute 555 and Nevada Administrative Code 555), and Utah (Title 4, Chapter 17, Rule R68-09).  

Although invasive weeds are not considered a threat to the species in the foreseeable future, 

administration of noxious weed control authorities by the states will continue to provide our 

ability to control any other noxious weeds that may become a problem in the future. 

 

Federal Protections 
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The majority of Goose Creek milkvetch individuals are found on BLM land which is subject to 

the Federal Land Policy and Management Act (FLPMA) (Pub.L. 94–579), a law that requires the 

BLM to manage land for “multiple use,” including protecting and preserving land for fish and 

wildlife resources (BLM 2011, p. 1).  Under FLPMA, the BLM is required to develop resource 

management plans (RMPs) to ensure compliance with FLPMA (BLM 2011, p. 1).    Goose 

Creek milkvetch is listed as a BLM sensitive plant in all three States.  Some policy-level 

protection by the BLM is afforded through the Special Status Species Management Policy 

Manual # 6840, which forms the basis for special status species management on BLM lands 

(BLM 2008b, entire).  According to BLM sensitive species management policy, the "special 

status" designation is intended to afford protection at least comparable to (if not greater than) the 

treatment of candidates for Federal listing (BLM 2008b, p. 43).  Therefore, BLM policy affords 

some protection to Goose Creek milkvetch so long as it is retained as a special status species by 

the BLM.  The BLM through the 2015 CA has committed to maintain Goose Creek milkvetch as 

a special status species and to continue management and protection of Goose Creek milkvetch 

and its habitat on BLM lands (GCMCT 2015, p. 29).  Although conservation agreements are not 

regulatory mechanisms, signatories can implement conservation measures via regulatory 

mechanisms, and the BLM has used its regulatory authority to implement the specific protections 

for Goose Creek milkvetch as outlined in the 2015 CA (see Conservation Measures Planned or 

Implemented, below).   

 

The BLM resource management plans and any specific protections that are included for Goose 

Creek milkvetch are described below for each state.  In Utah, the Box Elder Resource 

Management Plan (1986, entire) is the regulatory framework for the management of BLM lands 

where Goose Creek milkvetch occurs (BLM 1986, entire).  A draft Salt Lake Fire Management 

Plan (Salt Lake FMP) was developed in 2005 (BLM 2005, entire) to specify the BLM’s 

decisions on wildland fire suppression and use of fire and non-fire vegetation treatments 

including ES&R activities.  While the draft Salt Lake FMP has no specific protections identified 

for Goose Creek milkvetch, it does provide for the review of appropriate management, 

conservation, and recovery plans for federally threatened, endangered, and candidate species as 

well as BLM sensitive species and the incorporation of existing conservation agreement 

protections (BLM 2005, pp. 3–9 and Appendix E-2).  The draft Salt Lake FMP also provides 

indirect protection for Goose Creek milkvetch from an altered wildfire regime because it 

recommends suppression of unplanned wildfires within the area where the species occurs in 

order to maintain the existing habitat condition (BLM 2005, pp. 4-12, 4-14, 4-17).  These draft 

provisions are consistent with the Final FMP (BLM 1999, entire) and are currently being 

implemented by the Utah BLM (Sillitoe 2015b, entire). 

 

In Idaho, the Cassia Resource Management Plan (1985) is the regulatory framework for the 

management of public lands where Goose Creek milkvetch occurs (BLM 1985a).  This plan was 

amended in 2008 through the Fire, Fuels and Related Vegetation Management Direction Plan 

Amendment (FMDA).  The FMDA amended the plan to specify the BLM’s decisions on 

wildland fire suppression and use of fire and non-fire vegetation treatments including ES&R.  

The FMDA provides direction to prioritize use of native species in vegetation treatments in 

native species habitats.  The FMDA also provides restrictions for the protections and 

conservation measures for federally threatened, endangered, and candidate species and the BLM 

sensitive species.  The July 2008 addendum to the FMDA includes the following protections for 
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Goose Creek milkvetch: (1) Suppress wildland fire in identified habitat for Goose Creek 

milkvetch; (2) no dozer use; and (3) follow minimum impact suppression tactics (MIST) 

guidelines where appropriate.  Additionally, the FMDA Record of Decision stated “Threatened, 

endangered, and candidate species with recovery plans, conservation agreements, and 

conservation strategies will be protected as specified in their respective 

plans/agreements/strategies” (BLM 2008c, p. 33).   

 

Protections for Goose Creek milkvetch are incorporated into two planning documents of the 

Idaho BLM: a Final Programmatic Emergency Stabilization and Rehabilitation Plan (PESRP) 

(BLM 2013a, entire) and a draft Noxious Weed and Invasive Plant Treatment Plan (BLM 2013b, 

entire).  The draft PESRP includes the following protections for Goose Creek milkvetch (BLM 

2013a, p. 26): (1) ground disturbing activities would not occur unless it is clearly beneficial for 

Goose Creek milkvetch; (2) only aerial seeding or hand plantings would occur in Goose Creek 

milkvetch habitat; (3) potentially invasive nonnative plant materials would not be used in Goose 

Creek milkvetch habitat, an exception may be in areas where such plants are needed to stabilize 

the site following wildfire; (4) if competitive nonnative plants are used, their presence would be 

monitored to determine if adverse effects are occurring and removed as needed to conserve 

Goose Creek milkvetch and its habitat; and (5) only hand treatment methods would be used to 

control invasive plants or noxious weeds in occupied Goose Creek milkvetch habitat.  The Idaho 

BLM’s draft Noxious Weed and Invasive Plant Treatment Plan (BLM 2013b, p. 35) includes the 

following protections: (1) only hand treatment methods, including spot herbicide treatment, 

would be used to control noxious weeds or invasive plants in occupied Goose Creek milkvetch 

habitat; and (2) herbicide treatments would be applied in a manner that avoids application to 

Goose Creek milkvetch.  While our threat evaluation for inadequacy of regulatory mechanisms is 

not based on the measures identified in these two planning documents, it is important to note that 

these specific measures will provide additional protections for the Goose Creek milkvetch in 

Idaho for wildfire management and invasive nonnative plants.   

 

In Nevada, the Wells Resource Management Plan (1985) is the regulatory framework for the 

management of public lands where Goose Creek milkvetch occurs (BLM 1985b).  This plan was 

amended in 2003 through the Elko/Wells Fire Management Amendment (Elko/Wells FMA) 

(BLM 2003, entire) to specify the BLM’s decisions on wildland fire suppression and use of fire 

and non-fire vegetation treatments including ES&R activities.  The Elko/Wells FMA developed 

Standard Operating Procedures for listed and candidate species to guide wildfire response 

activities in areas where these species occur.  The Elko/Wells FMA identifies Goose Creek 

milkvetch as a species of concern and provides indirect protection for Goose Creek milkvetch 

from an altered wildfire regime because it recommends moderate suppression of wildfires within 

the area where the species occurs in order to maintain the existing habitat condition (BLM 2003, 

pp. 2-23, 2-31, 2-31).   

 

As part of Federal efforts to regulate activities near Goose Creek milkvetch and its habitat, 

several monitoring actions have occurred throughout the species range and are managed by 

individual BLM offices.  Since 2001, the Idaho BLM office established monitoring plots in each 

EO within the state and has implemented a monitoring program for the species and a schedule 

that includes annual and periodic monitoring (at least once every three years) of plots (See 

Monitoring Effort 1 in Description of Monitoring, below).  Since 2004, the Utah BLM 
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established monitoring plots in one of the four EOs in the state and has implemented an 

monitoring program that includes irregular monitoring schedule (at least once every six years) of 

plots and field assistance with the 2004 and 2005 censuses (See Monitoring Effort 3 in 

Description of Monitoring, below).   

 

Finally, the Federal Noxious Weed Act provides the Secretary of Agriculture with the authority 

to prevent the spread of noxious weeds and to cooperate with other Federal, State, and local 

agencies to control noxious weeds (Public Law 93-629 (7 U.S.C. 2801 et seq.; 88 Stat. 2148), 

enacted January 3, 1975).  This Act provides indirect protection for Goose Creek milkvetch and 

its habitat from leafy spurge and other noxious weeds by requiring treatment of noxious weeds 

on BLM lands. 

 

There are no other threats that are currently impacting Goose Creek milkvetch (see Factors A, B, 

C, and E) that require regulatory mechanisms to protect the species.  Therefore, the existing 

regulatory mechanisms are adequate to address the control of leafy spurge in Goose Creek 

milkvetch habitat and leafy spurge does not pose a threat to Goose Creek milkvetch at the 

present time.  We anticipate leafy spurge will pose a threat to Goose Creek milkvetch in the 

foreseeable future (see Invasive Nonnative Plant Species under Factor A); however, because 

leafy spurge is a noxious weed, regulatory mechanisms are adequate to protect Goose Creek 

milkvetch from leafy spurge under existing State and Federal regulations and do not pose a 

future threat.   

 

Summary 

 

In the 2009, 12-month finding we previously considered the inadequacy of regulatory 

mechanisms a moderate to low threat to the species that was non-imminent.  We determined that 

the native vegetation and habitat condition was relatively intact and that the livestock standards 

and guidelines were likely protective of the species.  We were concerned that range-wide trend 

monitoring was not conducted and we had no information that the BLM was following specific 

management guidelines for Goose Creek milkvetch (74 FR 46535).   

 

Since 2009, no new BLM regulated or implemented actions have resulted in significant, 

additional impacts to the species, and no other threats are currently impacting Goose Creek 

milkvetch (see Factors A, B, C, and E) that require regulatory mechanisms to protect the species.  

Existing regulatory mechanisms are adequate to address the future threat of leafy spurge to 

Goose Creek milkvetch and therefore, we do not consider existing regulatory mechanisms to 

pose a threat to Goose Creek milkvetch in the foreseeable future.  Though our threat evaluation 

for inadequacy of regulatory mechanisms is not based on future conservation measures in the 

2015 CA or the draft management plans discussed above, it is important to note that the BLM in 

Idaho, Nevada, and Utah will continue to provide adequate protection through the existing 

regulatory mechanisms for the species in the future (see Conservation Measures Planned or 

Implemented, below).   
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E. Other natural or manmade factors affecting its continued existence: 

Natural and manmade factors affecting Goose Creek milkvetch include small population size and 

climate change. 

 

Small Population Size 

 

We lack information on the population genetics of Goose Creek milkvetch, and as a probable 

outcrosser, this species could potentially be subject to the negative effects of small population 

size.  Plants that are obligate outcrossers cannot fertilize themselves and rely on other individual 

plants of differing genetic make-up to reproduce (Stebbins, 1970, p. 310).  Therefore, the fewer 

plants that are located at a site (i.e., small population size), the less chance exists for sufficient 

cross-fertilization.  

 

Small populations and species with limited distributions can be vulnerable to relatively minor 

environmental disturbances (Given 1994, pp. 66–67).  Small populations also are at an increased 

risk of extinction due to the potential for inbreeding depression, loss of genetic diversity, and 

lower sexual reproduction rates (Ellstrand and Elam 1993, entire; Wilcock and Neiland 2002, p. 

275).  Lower genetic diversity may, in turn, lead to even smaller populations by decreasing the 

species’ ability to adapt, thereby increasing the probability of population extinction (Barrett and 

Kohn 1991, pp. 4, 28; Newman and Pilson 1997, p. 360). 

 

At least four of the five Goose Creek milkvetch populations (Populations 1, 2, 3, and 5) are 

comprised of multiple sites that are within 0.6 mi (1 km) of each other, and genetic exchange is 

likely with the appropriate pollination vectors.  Additional surveys and monitoring of population 

4 (EO N005) will be needed to determine its overall size and connectivity—only 2 plants were 

observed in 2008 after the wildfire completely burned the population, but the population size 

increased to 56 plants as of 2013 (Collins 2013b, p. 2).  Suitable habitat occurs between 

Populations 3 and 4, but it has not been surveyed.  These habitat patches may support gene flow 

between the two populations if they are occupied or provide source patches for dispersal and 

colonization if they are unoccupied (74 FR 46535; Collins 2013b, p. 2).  Additional surveys are 

needed to determine the species distribution between the two populations.   

 

Although the species exists in a relatively narrow range (known distribution is 216 mi² (559 

km²), it occurs across its range in a scattered but continuous distribution.  Because there are large 

areas of suitable habitat that remain unsurveyed in Idaho and Nevada, the species may be more 

widely distributed than its current known distribution. 

 

Goose Creek milkvetch’s scattered distribution in Nevada and Utah may contribute to its overall 

viability and potential resilience.  For example, small-scale stochastic events, such as the erosion 

of a hillside during a flood event, would probably destroy only a small portion of the known 

individuals of Goose Creek milkvetch.  It is possible that a landscape-level event, such as a 

wildfire could negatively impact large numbers Goose Creek milkvetch individuals, but the 

sparseness of the vegetation, the lack of fine fuels in Goose Creek milkvetch habitat, and the 

likelihood of a persistent seed bank makes this event unlikely (see Wildfire under Factor A, 
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above).  The lack of other surface-disturbing threats (see Summary of Factor A, above) also 

leads us to conclude that the species’ current distribution and population size will remain intact. 

 

In the absence of information identifying threats to the species and linking those threats to the 

rarity of the species, we do not consider rarity alone to be a threat.  A species that has always 

been rare, yet continues to survive, could be well equipped to continue to exist into the future.  

This may be particularly true for Goose Creek milkvetch which is adapted to recolonize 

disturbed sites.  Many naturally rare species have persisted for long periods within small 

geographic areas, and many naturally rare species exhibit traits that allow them to persist, despite 

their small population sizes.  Consequently, the fact that a species is rare does not necessarily 

indicate that it may be in danger of extinction in the future.  We have no information to conclude 

that small population size is a concern for Goose Creek milkvetch.   

 

Summary  

 

Small populations and species with limited distributions can be vulnerable to relatively minor 

environmental disturbances; however, the Goose Creek milkvetch has exhibited population 

stability following multiple disturbances.  Its scattered distribution, connectivity among its 

individual populations, and lack of other existing threats has allowed it to maintain genetic 

viability and resilience.  We conclude that small population size is not a threat to this species 

now or in the future.   

 

Climate Change 

 

Our analyses under the Act include consideration of observed or likely environmental changes 

resulting from ongoing and projected changes in climate.  As defined by the Intergovernmental 

Panel on Climate Change (IPCC), the term ‘‘climate’’ refers to the mean and variability of 

different types of weather conditions over time, with 30 years being a typical period for such 

measurements, although shorter or longer periods also may be used (IPCC 2013a, p. 1450).  The 

term ‘‘climate change’’ thus refers to a change in the mean or the variability of relevant 

properties, which persists for an extended period, typically decades or longer, due to natural 

conditions (e.g.,solar cycles) or human-caused changes in the composition of atmosphere or in 

land use (IPCC 2013a, p. 1450).  Scientific measurements spanning several decades demonstrate 

that changes in climate are occurring.  In particular, warming of the climate system is 

unequivocal, and many of the observed changes in the last 60 years are unprecedented over 

decades to millennia (IPCC 2013b, p. 4).  The current rate of climate change may be as fast as 

any extended warming period over the past 65 million years and is projected to accelerate in the 

next 30 to 80 years (National Research Council 2013, p. 5).  

 

Scientists use a variety of climate models, which include consideration of natural processes and 

variability, as well as various scenarios of potential levels and timing of greenhouse gas (GHG) 

emissions, to evaluate the causes of changes already observed and to project future changes in 

temperature and other climate conditions.  Model results yield very similar projections of 

average global warming until about 2030, and thereafter the magnitude and rate of warming vary 

through the end of the century depending on the assumptions about population levels, emissions 

of GHGs, and other factors that influence climate change.  Thus, absent extremely rapid 
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stabilization of GHGs at a global level, there is strong scientific support for projections that 

warming will continue through the 21st century, and that the magnitude and rate of change will 

be influenced substantially by human actions regarding GHG emissions (IPCC 2013b, 2014; 

entire).  Global climate projections are informative, and, in some cases, the only or the best 

scientific information available for us to use. However, projected changes in climate and related 

impacts can vary substantially across and within different regions of the world (e.g., IPCC 

2013c, 2014; entire) and within the United States (Melillo et al. 2014, entire). Therefore, we use 

‘‘downscaled’’ projections when they are available and have been developed through appropriate 

scientific procedures, because such projections provide higher resolution information that is 

more relevant to spatial scales used for analyses of a given species (see Glick et al. 2011, pp. 58–

61, for a discussion of downscaling).  

 

Various types of changes in climate can have direct or indirect effects on species. These effects 

may be positive, neutral, or negative and they may change over time, depending on the species 

and other relevant considerations, such as the effects of interactions of climate with other 

variables (e.g., habitat fragmentation) (for examples, see Franco et al. 2006; Forister et al. 2010; 

Galbraith et al. 2010; Chen et al. 2011).  In addition to considering individual species, scientists 

are evaluating potential climate change-related impacts to, and responses of, ecological systems, 

habitat conditions, and groups of species (e.g., Deutsch et al. 2008; Berg et al. 2010; Euskirchen 

et al. 2009; McKechnie and Wolf 2010; Sinervo et al. 2010; Beaumont et al. 2011; McKelvey et 

al. 2011; Rogers and Schindler 2011).   

 

Climate change effects present substantial uncertainty regarding the future environmental 

conditions in the range of Goose Creek milkvetch and may place an added stress on the species 

and its habitat.  Observed changes in temperature in the southwestern United States already show 

an increase of approximately 1.5 degrees Fahrenheit (°F) compared to a 1960 to 1979 baseline 

(Karl et al. 2009, p. 129).  Climate modeling is not currently forecasting at a level of detail at 

which we can predict the amount of temperature and precipitation change precisely within the 

limited range of Goose Creek milkvetch.  Therefore, we generally address what could happen 

under current climate projections based upon what we know about the biology of the species. 

 

Both the Intergovernmental Panel on Climate Change and the U.S. Global Climate Change 

Program conclude that changes to climatic conditions, such as temperature and precipitation 

regimes, are occurring and are expected to continue in western North America over the next 100 

years (Smith et al. 2000, p. 220; Solomon et al. 2007, p. 70, Table TS.76; Trenberth et al. 2007, 

pp. 252-253, 262-263).  By the end of this century, temperatures are expected to warm a total of 

4 to 10 °F (2 to 5 °C) in the Southwest (Karl et al. 2009, p. 129).  Annual mean precipitation 

levels are expected to decrease in western North America and especially the southwestern States 

by mid-century (IPCC 2007, p. 8; Seager et al. 2007, p. 1181).  These changes are likely to 

increase drought in the area where Goose Creek milkvetch occurs.  An increase in the intensity 

and frequency of drought conditions may lead to a decline in abundance or range adjustments for 

the species.  Some estimate that approximately 20 to 30 percent of plant and animal species are 

at increased risk of extinction if increases in global average temperature exceed 2.7 to 4.5 °F (1.5 

to 2.5 °C) (IPCC 2007, p. 48). 
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We do not have a clear understanding of how Goose Creek milkvetch responds to precipitation 

changes, although generally plant numbers decrease during drought years and recover in 

subsequent seasons that are less dry, see Population Estimates/Status, above.  Plants growing in 

high-stress landscapes are adapted to stress, and drought-adapted species may experience lower 

mortality during severe droughts (Gitlin et al. 2006, pp. 1477, 1484).  As discussed in the 

Habitat/Life History, above, Goose Creek milkvetch seedling establishment is probably 

correlated with rainfall; therefore, reduced precipitation may reduce seedling establishment.  

Additionally, the relatively localized distribution of Goose Creek milkvetch may make this 

species more susceptible to landscape-level stochastic extinction events.  Despite these potential 

vulnerabilities, Goose Creek milkvetch appears well-adapted to a dry climate and can quickly 

colonize after disturbance.  Furthermore, plants and plant communities of arid and semi-arid 

systems may be less vulnerable to the effects of climate change if future climate conditions are 

within the historic natural climatic variation experienced by the species (Tielbörger et al. 2014, 

p. 7).  Goose Creek milkvetch likely experienced multiple periods of prolonged drought 

conditions in the past as documented from reconstructed pollen records in sagebrush steppe lands 

(Mensing et al. 2007, pp. 8–10).   

 

Accelerating rates of climate change of the past two or three decades indicate that the extension 

of species’ geographic range boundaries toward the poles or to higher elevations by progressive 

establishment of new local populations will become increasingly apparent in the relatively short 

term (Hughes 2005, p. 60).  We currently do not have evidence of a range contraction for the 

Goose Creek milkvetch, but surveys have not been performed at higher elevations since 2004 to 

determine if the species is now occupying those sites.  We also do not know if the species can 

occupy different slope aspects on the tuffaceous outcrops that are cooler and wetter.  As 

mentioned in Habitat/ Life History section, above, the species rarely occurs on north-facing 

slopes, but may have the potential to move to this slope aspect if the habitat is within reasonable 

seed dispersal distance.   

 

Effects of Climate on Plant Abundance 

 

Climate is an important factor affecting plant abundance in arid and semi-arid environments.  

Drought conditions are believed to be the primary cause of declines in abundance of other rare 

plant species in the Southwest (Anderton 2002, p. 1; Clark and Clark 2007, pp. 6–8; Hughes 

2005, entire; Roth 2008a, entire; Roth 2008b, pp. 3–4; Van Buren and Harper 2002, p. 3; Van 

Buren and Harper 2003, p. 240).  Large declines have also been reported for common plant 

species that include short-lived and long-lived perennial plants in response to drought conditions 

(Miriti et al. 2007, p. 35).  Goose Creek milkvetch and other short-lived plants have the potential 

to respond to climate conditions within a relatively short time owing to their short life span 

(Tielbörger et al. 2014, p. 2).  They can employ adaptations in order to survive periods of 

resource limitation (i.e., drought), and can respond strongly to available water (Alexander et al. 

1994; p. 2004; Salguero-Gómez et al. 2012, p. 3100; Schwinning and Sala 2004, entire).    

 

The effects of climate likely contributed to the consistent pattern observed in unburned, burned, 

and partially burned habitat between 2004 and 2014.  The fluctuation in plant density between 

2004/2005 and 2014 is likely the species’ inherent response to periods of reduced precipitation 

and drought.  The high plant abundance and density documented in 2004 and 2005 occurred 
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during an extremely wet period when the annual precipitation was well above average.  In 2005, 

annual precipitation was 150% above normal (Service 2014b, entire) and plant abundance during 

this time can be characterized as a spike or peak in population size when compared to previous 

levels at known sites.  Low plant abundance and density was documented in 2008 and 2009 

when precipitation levels were lower than normal since 2007 (Service 2014b, entire; Hardy 

2013, pp. 4 - 8).  This response would also be consistent for an earlier reported reduction in plant 

abundance at select occurrences in Idaho between 1991 and 2001 prior to the 2004/2005 

censuses (Mancuso 2001, p. 1).  We did not include the 1991 and 2001 plant abundance data in 

our statistical analysis because the 1991 estimates were too broad and are not reliable for our 

comparison (Mancuso 2014, entire) and the 2001 abundance data was for the entire occurrence 

and cannot be compared to future abundance within smaller monitoring plots.  However, 

abundance estimates were higher in 1991, a “wet” year, compared to the “dry” year of 2001 

(Service 2014b, entire).  The drought between 1999 and 2003 was severe and likely contributed 

to the species’ first observed decline (Hardy 2005, p. 6).  Additional data, in particular seedling 

recruitment data, is needed to develop a better understanding of the species’ response to 

precipitation levels and population trend (see Habitat/Life History section, above).    

 

Despite the limitations of the best available scientific and commercial information, we conclude 

the fluctuation in plant abundance  between 2004/2005 and 2008 was a response to drier 

conditions, perhaps in conjunction with the availability of other resources under various moisture 

conditions (Schwinning and Sala 2004, pp. 211–219), and we do not consider the change to 

indicate a negative population trend for Goose Creek milkvetch (see Population 

Estimates/Status, above).  Moreover, Goose Creek milkvetch’s ability to respond quickly to 

precipitation levels is a  response that is consistent and compatible with plant adaptations to 

survive semi-arid environment periods of drought and is advantageous to avoid stressful 

conditions (Lesica and Crone 2007, p. 1367; Schwinning et al. 2004, entire; Schwinning and 

Sala 2004, entire; Verhulst et al. 2008, pp. 104–105).  Therefore, climate change and drought are 

not a threat to Goose Creek milkvetch now and are not likely to pose a threat in the foreseeable 

future. 

 

Summary  

 

Climate change is affecting and will affect temperature and precipitation events in the future.  

We expect that individual Goose Creek milkvetch plants may be negatively affected by climate 

change related drought.  However, we determine that Goose Creek milkvetch’s adaptation to 

growing in high-stress environments renders this species less susceptible to negative effects from 

climate change.  Although we anticipate climate change will impact individual plants in the 

future, the available information is too speculative to determine this potential threat to Goose 

Creek milkvetch at the population level.  However, we further evaluate the potential cumulative 

effects associated with Climate Change and other stressors below (see Cumulative Effects from 

All Factors, below).   

 

Summary of Factor E 

 

We assessed the potential risks of small population size, climate change, and related drought to 

Goose Creek milkvetch.  There is no evidence that the species’ small population size is a threat 
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to Goose Creek milkvetch.  Rather, small, scattered sites within a population are likely an 

evolutionary adaptation of the species.  Climate change and resulting drought may affect Goose 

Creek milkvetch germination, growth and reproductive success.  However, Goose Creek 

milkvetch is adapted to a landscape where drought naturally occurs and has demonstrated its 

ability to withstand historic climatic variability, including droughts.  In addition, as described in 

Summary of Factor A, there are no threats to the species that would result in significant loss or 

fragmentation of available habitat.  We currently lack sufficient information that other natural or 

manmade factors rise to the level of a threat to Goose Creek milkvetch now or for the 

foreseeable future.  

Cumulative Effects from All Factors 

We did not evaluate the cumulative effects of all factors in the 2009, 12-month finding.  We now 

assess whether Goose Creek milkvetch may be affected by a combination of factors.  The 

stressors discussed above pertain to the 5 listing factors described in the Act:  

 

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

(wildfire, wildfire management, invasive nonnative plants, livestock use, development, 

recreation, mining and oil and gas development); 

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

(unauthorized collection);  

C. Disease or predation;  

D. The inadequacy of existing regulatory mechanisms; and  

E. Other natural or manmade factors affecting the species’ continued existence (climate 

change, small population size). 

 

All or some of the stressors discussed in this finding (wildfire, wildfire management, invasive 

nonnative plant species, livestock use, small population size and climate change) could work in 

concert with one another to increase the vulnerability of Goose Creek milkvetch and 

cumulatively impact the species beyond the scope of each individual stressor.  We identify 

multiple potential stressors that may have interrelated impacts to rare plants in general followed 

by a specific evaluation for Goose Creek milkvetch and its habitat. 

 

Example scenarios where multiple potential stressors may interact to rare plants in general 

include the following:  Climate change may exacerbate the impact of invasive nonnative plants 

and wildfire because higher atmospheric levels of carbon dioxide may increase the dominance of 

invasive grasses leading to increased fire frequency and severity across western North America 

(Brooks and Pyke 2002, p. 3; IPCC 2002, p. 32; Walther et al. 2002, p. 391).  Elevated levels of 

carbon dioxide may lead to increased invasive annual plant biomass, invasive seed production, 

and pest outbreaks (Smith et al. 2000, pp. 80–81; IPCC 2002, pp. 18, 32; Ziska et al. 2005, p. 

1328) and could place additional stressors on rare plants already suffering from the effects of 

elevated temperatures and drought.  Climate change is anticipated to augment the ability of 

invasive nonnative species to out-compete native plant species and also reduce the ability of 

native plant species to recover in response to perturbations.  The presence of additional stressors 

in the habitat that create surface disturbance such as wildfire, wildfire management, and 
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livestock use, could aggravate the negative effect to individual plants by facilitating the 

establishment and spread of invasive nonnative plant species in the species’ habitat.    

 

While cumulative effects from multiple stressors have the potential to negatively impact Goose 

Creek milkvetch, the best available scientific and commercial information currently does not 

indicate that the stressors of wildfire, wildfire management, invasive nonnative plant species, 

livestock use, small population size, or climate change are singularly or cumulatively resulting 

now in a substantial impact to the total extant Goose Creek milkvetch population (see Factors A 

through  E, above).  The species currently maintains a robust population in locations where 

multiple stressors exist and its continued persistence demonstrates that the species has some level 

of tolerance for less than optimal conditions.  Our analysis indicates the species is resilient to the 

combined effects from wildfire, soil disking, drill seeding of invasive nonnative plants, and 

livestock use.  In addition, the species’ habitat is highly resistant to cheatgrass invasion from 

wildfire and other stressors such as wildfire management and livestock use.  Therefore, we do 

not consider the cumulative impact of these stressors to Goose Creek milkvetch to be a threat at 

this time.  While cumulative effects from multiple stressors have the potential to increase in the 

future, we lack sufficient data to make reliable projections of future impacts to the species.    

Though our threat evaluation for cumulative effects is not based on future conservation measures 

in the 2015 CA, it is important to note that the BLM will implement avoidance buffers for 

surface disturbing activities (see Conservation Measures Planned or Implemented, below).  

These buffers will ensure that future disturbance within the species’ habitat is low enough to 

maintain the integrity of the natural community, support the habitat’s resilience to invasive 

nonnative species invasion and natural disturbance events such as wildfire, and reduce future 

negative effects to the species from multiple stressors. 

Conservation Measures Planned or Implemented: 

On June 14, 2015, a Conservation Agreement and Strategy (2015 CA) for Goose Creek 

milkvetch was finalized to meet the conservation goals of the species, including conservation 

measures that have been initiated but have not been implemented long enough to measure 

effectiveness and are not considered in our decision.  Other conservation actions have been 

planned but not yet implemented.  The signatories to the 2015 CA are the BLM and the Service 

in Idaho, Nevada, and Utah.  The 2015 CA includes many of the conservation actions that were 

independently implemented by the three BLM Field Offices so the implementation of those 

actions will expand to encompass the majority of the species population (86 percent) and habitat 

(93 percent).  The 2015 CA incorporates the following conservation actions:  (1) range-wide 

incorporation of Goose Creek milkvetch into BLM planning efforts for fire, wildfire 

management, weed control, and livestock use; (2) range-wide implementation of avoidance 

buffers for wildfire management activities, livestock range management activities, development, 

mining and oil and gas development and future federal actions; (3) range-wide commitment to 

annually treat leafy spurge in and near Goose Creek milkvetch habitat; (4) expansion of existing 

monitoring effort to include all Goose Creek milkvetch EOs and demographic monitoring; and 

(5) retention of Goose Creek milkvetch as a BLM sensitive species.  These conservation actions 

are summarized below. 
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(1) Range wide incorporation of Goose Creek milkvetch into BLM planning efforts 

for fire, wildfire management, weed control, and livestock use.  

 

Planning efforts to avoid and minimize impacts to Goose Creek milkvetch are ongoing and are 

designed to ensure the species is considered prior to project implementation and that avoidance 

measures will be properly implemented.  The BLM in all three States has already incorporated 

Goose Creek milkvetch into fire planning and weed control planning, and will continue to 

implement this commitment under the 2015 CA.  These planning efforts will expand to include 

range-wide incorporation of the species into wildfire management planning (post-wildfire ES&R 

activities), and a new commitment to incorporate the species into future livestock use range 

management planning.  As mentioned above in Wildfire Management: Firefighting under Factor 

A, these planning efforts in conjunction with the implementation of other conservation measures 

resulted in the avoidance of habitat and no impacts to Goose Creek milkvetch from the 2013 

Border Fire.  As mentioned above in Invasive Nonnative Plant Species: Leafy Spurge under 

Factor A, weed control planning in Goose Creek milkvetch habitat has been effective in 

prioritizing the regular treatment of leafy spurge in Idaho.  

 

(2) Range wide implementation of avoidance buffers for wildfire management 

activities, livestock range management activities, development, mining and oil 

and gas development and future federal actions. 

 

New commitments in the 2015 CA include the use of biologically meaningful avoidance buffers 

and are designed to avoid future direct impacts to Goose Creek milkvetch and the habitat and to 

maintain favorable habitat conditions for the species.  These buffers will ensure that future 

disturbance within its habitat is low enough to maintain the integrity of the natural community, 

support the habitat’s resilience to invasive nonnative species invasion and natural disturbance 

events such as wildfire, and reduce future negative effects to the species.  The use of avoidance 

measures and biologically meaningful buffers is effective because it is recognized as the best 

strategy for the conservation of endemic plant species such as Goose Creek milkvetch in order to 

keep their natural habitat as free as possible from any form of unnatural disturbance 

(Oostermeijer 2003, pp. 28 - 29).  BLM activities and corresponding buffers are summarized 

below. 

 

a. Firefighting & New Development: An avoidance buffer of 91.4 m (300 ft) will be 

implemented for the use of heavy equipment, fire retardant application, and the creation 

of fire lines and new access roads, and any new development on BLM lands.  This 

avoidance distance will minimize the effects of disturbance and is the standard avoidance 

buffer distance recommended to Federal agencies in the Service’s Section 7 consultations 

on nontribal lands for listed plants within Utah (Service 2014a).   

 

b. Post-fire ES&R: An avoidance buffer of 500 m (1,640 ft) will be implemented for the 

seeding of crested wheatgrass (Agropyron cristatum), intermediate wheatgrass 

(Thinopyrum intermedium), and kochia species.  The 500 m (1,640.4 ft) distance is the 

recommended buffer for pollinators by BLM discussed in detail in BLM (2012), and is 

recommended to protect the nesting and foraging requirements of ground nesting bees so 

that Goose Creek milkvetch’s reproductive output is not limited by a decline in bee 
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abundance.  The use of a pollinator buffer for avoiding the seeding of highly competitive, 

nonnative plant species is based on research that documented lower bee diversity in 

crested wheatgrass dominated habitats compared to other habitats in the Great Basin 

(Johnson 2008) and a decline in pollinator diversity in habitats dominated by invasive 

grasses (Havens et al. 2006).  Since crested wheatgrass and other nonnative grasses are 

identified as highly competitive plant species and will be excluded from the pollinator 

buffer, this restriction will be effective in maintaining pollinator diversity in the Goose 

Creek milkvetch pollinator buffer so that the species’ seed production and genetic 

diversity are maximized and not limited by the introduced plants.  

 

An ongoing commitment to avoid post-wildfire ES&R disking and drill seeding in Goose 

Creek milkvetch habitat in Idaho will expand to include range-wide implementation of 

this restriction. 

 

c. Mining and Oil and Gas Development: An avoidance buffer of 500 m (1,640 ft) will be 

implemented for future mining and oil and gas development.  This distance is considered 

the pollinator buffer, as discussed in the above paragraph.  In addition, this distance 

exceeds the 91.4 m (300 ft) standard avoidance buffer distance recommended to Federal 

agencies in the Service’s Section 7 consultations on nontribal lands for listed plants 

within Utah (Service 2014a).   

 

d. Livestock Range management: An avoidance buffer of 402.3 m (1,320 ft) will be 

implemented for new range management projects such as water tanks and associated 

pipelines, new fencing, and the placement of mineral supplements.  The avoidance buffer 

exceeds the distance of 100 m (328 ft) identified in the 12-month finding and subsequent 

CNORs where existing range management resulted in concentrated livestock use within 

the habitat, and therefore should prevent the creation of new livestock trails or piospheres 

within Goose Creek milkvetch habitat.   

 

Additional conservation actions are designed to ensure compliance with the restrictions and 

avoidance buffers and include the flagging of habitat prior to soil disking, the use of GPS 

polygons delineating the species’ habitat for avoidance by equipment operators, and the presence 

of a biological monitor during soil disking and drilling.  These conservation actions are 

consistent with applicant committed conservation measures for listed plant species in Utah, and 

have been successfully implemented by the Idaho BLM for avoiding other sensitive resources 

(Theodozio 2015a, entire).   

 

(3) Range wide commitment of annual survey and treatment of leafy spurge in Goose 

Creek milkvetch habitat. 

 

This commitment in the 2015 CA is discussed earlier in the CNOR, see see Invasive Nonnative 

Plant Species: Leafy Spurge under Factor A, above. 

 

(4)  Expansion of existing monitoring efforts to include all Goose Creek milkvetch 

EOs and demographic monitoring. 

 



51 

 

This commitment in the 2015 CA will expand the existing BLM monitoring effort to include 

regular monitoring of all 5 Populations and 19 EOs for the species.  Included in the expanded 

monitoring commitment is the incorporation of demographic monitoring to determine basic life 

history information for the species and population trends over time, and to monitor habitat 

condition.  This information will allow the conservation team to adaptively manage for the 

species’ conservation over the duration of the 2015 CA.   

 

(5) Retention of Goose Creek milkvetch as a BLM sensitive species. 

 

The BLM in all three States will retain Goose Creek milkvetch as a BLM sensitive species for 

the 30-year duration of the 2015 CA.  This conservation action will ensure Goose Creek 

milkvetch habitat will be prioritized for leafy spurge treatment and that the species is afforded 

protection under FLPMA, which is at least comparable to (if not greater than) the treatment of 

candidates for Federal listing (see Factor D, above). 

 

In summary, the 2015 CA will support the future resiliency, redundancy, and representation of 

the species by protecting adequate habitat and an adequate percent of the population across the 

species range.  These protections will ensure that future disturbance within its habitat is low 

enough to maintain the integrity of the natural community associates and attributes, such as 

pollinators, pollinator nesting sites, and secondary floral resources.   

 

Summary of Potential Impacts: 

Goose Creek milkvetch continues to occupy its historic range, the population trend has been 

stable for the past 6 years, and the species persists at all monitored sites.  The species exhibits 

substantial year-to-year fluctuations in abundance at monitoring sites which is likely the result of 

its short life span, dormant life stages (e.g., seeds and possibly adult plants), and its response to 

climate factors.  The population fluctuated in size between 2004 to 2014 which is reflected in our 

estimates of the total population size of 60,198 in 2004/2005, 23,971 in 2009, and 31,648 in 

2014.  The best indicator of population size for Goose Creek milkvetch during the 2004–2014 

was the 60,198 plants during 2004 and 2005 when a larger fraction of the population was non-

dormant.  We do not consider the fluctuation in abundance between 2004–2014 to indicate a 

negative population trend for Goose Creek milkvetch, but rather the species response to climate.  

Goose Creek milkvetch appears to quickly  respond to climate factors and shows a response that 

is consistent and compatible with plant adaptations to survive semi-arid environments during 

periods of drought in order to avoid stressful conditions.   

 

 

In the 2009, 12-month finding, we identified the threats to Goose Creek milkvetch to be wildfire, 

wildfire management (firefighting and post-wildfire ES&R activities), invasive nonnative plant 

species (cheatgrass, leafy spurge, crested wheatgrass), livestock use, development, recreation, 

mining, inadequacy of regulatory mechanisms, and small population size.  New information 

since that time has found that the species is resilient to the majority of these stressors and that the 

impacts to the species are not as robust or imminent as previously believed.  Other new 
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information since the 2009, 12-month finding includes the protections that will be implemented 

under the 2015 CA to prevent or reduce future impacts to the species from leafy spurge so that it 

does not become a threat to Goose Creek milkvetch in the future.   

 

The best available information shows that Goose Creek milkvetch tolerates habitat disturbances 

from wildfire, wildfire management, invasive nonnative plant species (crested wheatgrass), and 

livestock use.  Other stressors affecting Goose Creek milkvetch—including wildfire, wildfire 

management, livestock use, nonnative invasive species (cheatgrass), and small population size—

are either limited in scope, or we do not have evidence that supports these factors adversely 

impacting the species as a whole.  Leafy spurge (nonnative invasive species) is not a current 

threat to the species but poses a future threat based upon its anticipated spread in the habitat.  

However, the commitment in the 2015 CA to annually treat leafy spurge in Goose Creek 

milkvetch habitat in conjunction with existing regulatory mechanisms will provide effective and 

sufficient protection so that leafy spurge no longer poses a future threat to the species.  The 

evidence we have at this time does not indicate that any of the stressors were significant 

contributors to the fluctuation in plant abundance between 2005 and 2008.  In fact, our analysis 

concludes that the species was likely responding  to dry or drought conditions by going dormant.  

We have no evidence that overutilization, disease, or predation is affecting this species.  

Although climate change has the potential to impact plants in the future, we do not have enough 

information to determine that climate change will elicit a species-level response from Goose 

Creek milkvetch.  We do not consider the existing regulatory mechanisms to pose a threat to 

Goose Creek milkvetch now or in the future because there are no other threats that are currently 

impacting Goose Creek milkvetch (Factors A, B, C, and E) that require immediate regulatory 

mechanisms to protect the species and existing regulatory mechanisms are adequate to treat leafy 

spurge.  Finally, because none of these factors rises to the level of a threat, the cumulative effect 

of these stressors is not a significant threat to Goose Creek milkvetch.  The commitments in the 

2015 CA that were not considered in this listing decision will provide additional protections to 

conserve Goose Creek milkvetch throughout its range and will permit the BLM to effectively 

manage the species on their lands.  The commitments in the 2015 CA will protect approximately 

86 percent of the total known population and 93 percent of the total known habitat of Goose 

Creek milkvetch. 

 

As a result of new information and analysis, the originally identified threats in the 2009, 12-

month finding are no longer considered an immediate or near-term risk for the following reasons: 

(1) the population is stable, the species is persisting at all monitored sites despite disturbance 

events, and is occupying its historic range; (2) new information indicates that Goose Creek 

milkvetch was not as significantly affected by wildfire and wildfire management (post-wildfire 

ES&R activities) than previous information indicated; (3) an expanded protection from the 2015 

CA to annually or biennially survey and treat leafy spurge infestations within Goose Creek 

milkvetch habitat on BLM lands will be effective in controlling the future spread of this noxious 

weed; and (4) the species occurs over 216 mi² (559 km²), and appears to have adequate 

representation, resiliency, and redundancy throughout its range (Shaffer and Stein 2000, pp. 301–

321).   

 

The evidence we have indicates that while wildfire, wildfire management, invasive nonnative 

plant species, livestock use, and small population size may have some impact on Goose Creek 
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milkvetch, these effects singly and in combination do not rise to the level of significantly 

affecting the species and its habitat.  We expect the two conservation measures for leafy spurge 

identified in the conservation agreement and the PECE analysis to be implemented and effective 

in the foreseeable future.  We do not have any information to indicate that other stressors are 

likely to increase in the future.  We use 30 years as a foreseeable future for this analysis.  Threats 

are difficult to reliably forecast beyond this time horizon for the species and the Factors being 

considered.  This time period also represents the duration of the 2015 CA to implement 

protections that address the majority of stressors to Goose Creek milkvetch identified here and in 

the 2009 12-month finding.   

 

Finding 

 

As required by the Act, we considered the five factors in assessing whether Goose Creek 

milkvetch meets the definition of a threatened or endangered species.  We examined the best 

scientific and commercial information available regarding present and future threats to the 

species.  Based on our review of the best available scientific and commercial information, we 

find that the current and future threats are not of sufficient imminence, intensity, or magnitude to 

indicate that Goose Creek milkvetch is in danger of extinction (endangered), or likely to become 

endangered within the foreseeable future (threatened), throughout all or a significant portion of 

its range.  In our initial finding, above, we found that without effective conservation measures 

designed to control the spread of leafy spurge, leafy spurge will become a threat in the future 

such that listing Goose Creek milkvetch may be warranted.  However, in our PECE analysis, we 

determined that the two conservation measures for leafy spurge identified in the 2015 CA will be 

implemented and effective in mitigating this threat for the foreseeable future, such that it no 

longer threatens the milkvetch.  Therefore, at this time, we find that the petitioned action is not 

warranted and are removing Goose Creek milkvetch from the candidate list.  

Significant Portion of the Range Analysis: 

Having determined that Goose Creek milkvetch does not meet the definition of a threatened or 

endangered species, we must next consider whether there are any significant portions of the 

range where Goose Creek milkvetch is in danger of extinction or is likely to become endangered 

in the foreseeable future. 

 

Under the Act and our implementing regulations, a species may warrant listing if it is in danger 

of extinction or likely to become so throughout all or a significant portion of its range.  The Act 

defines “endangered species” as any species which is “in danger of extinction throughout all or a 

significant portion of its range,” and “threatened species” as any species which is “likely to 

become an endangered species within the foreseeable future throughout all or a significant 

portion of its range.”  The term “species” includes “any subspecies of fish or wildlife or plants, 

and any distinct population segment [DPS] of any species of vertebrate fish or wildlife which 

interbreeds when mature.”  We published a final policy interpreting the phrase “Significant 

Portion of its Range” (SPR) (79 FR 37578).  The final policy states that (1) if a species is found 

to be endangered or threatened throughout a significant portion of its range, the entire species is 

listed as an endangered or a threatened species, respectively, and the Act’s protections apply to 

all individuals of the species wherever found; (2) a portion of the range of a species is 
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“significant” if the species is not currently endangered or threatened throughout all of its range, 

but the portion’s contribution to the viability of the species is so important that, without the 

members in that portion, the species would be in danger of extinction, or likely to become so in 

the foreseeable future, throughout all of its range; (3) the range of a species is considered to be 

the general geographical area within which that species can be found at the time FWS or NMFS 

makes any particular status determination; and (4) if a vertebrate species is endangered or 

threatened throughout an SPR, and the population in that significant portion is a valid DPS, we 

will list the DPS rather than the entire taxonomic species or subspecies.  

 

The SPR policy is applied to all status determinations, including analyses for the purposes of 

making listing, delisting, and reclassification determinations.  The procedure for analyzing 

whether any portion is an SPR is similar, regardless of the type of status determination we are 

making.  The first step in our analysis of the status of a species is to determine its status 

throughout all of its range.  If we determine that the species is in danger of extinction, or likely to 

become so in the foreseeable future, throughout all of its range, we list the species as an 

endangered (or threatened) species and no SPR analysis will be required.  If the species is neither 

in danger of extinction nor likely to become so throughout all of its range, we determine whether 

the species is in danger of extinction or likely to become so throughout a significant portion of its 

range.  If it is, we list the species as an endangered or a threatened species, respectively; if it is 

not, we conclude that listing the species is not warranted. 

 

When we conduct an SPR analysis, we first identify any portions of the species’ range that 

warrant further consideration.  The range of a species can theoretically be divided into portions 

in an infinite number of ways.  However, there is no purpose to analyzing portions of the range 

that are not reasonably likely to be significant and endangered or threatened.  To identify only 

those portions that warrant further consideration, we determine whether there is substantial 

information indicating that (1) the portions may be significant and (2) the species may be in 

danger of extinction in those portions or likely to become so within the foreseeable future.  We 

emphasize that answering these questions in the affirmative is not a determination that the 

species is endangered or threatened throughout a significant portion of its range—rather, it is a 

step in determining whether a more detailed analysis of the issue is required.  In practice, a key 

part of this analysis is whether the threats are geographically concentrated in some way.  If the 

threats to the species are affecting it uniformly throughout its range, no portion is likely to 

warrant further consideration.  Moreover, if any concentration of threats apply only to portions of 

the range that clearly do not meet the biologically based definition of “significant” (i.e., the loss 

of that portion clearly would not be expected to increase the vulnerability to extinction of the 

entire species), those portions will not warrant further consideration. 

 

If we identify any portions that may be both (1) significant and (2) endangered or threatened, we 

engage in a more detailed analysis to determine whether these standards are indeed met. The 

identification of an SPR does not create a presumption, prejudgment, or other determination as to 

whether the species in that identified SPR is endangered or  threatened.  We must go through a 

separate analysis to determine whether the species is endangered or threatened in the SPR.  To 

determine whether a species is endangered or threatened throughout an SPR, we will use the 

same standards and methodology that we use to determine if a species is endangered or 

threatened throughout its range. 
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We have no evidence that any particular population or portion of the range of Goose Creek 

milkvetch is critical to the species’ survival.  Although Population 2 has the majority of the 

known Goose Creek milkvetch individuals, this area has received a fairly complete search effort 

and the species distribution is confidently known.  Goose Creek milkvetch may actually occur 

continuously across its known range, but range-wide surveys have not been completed.  The 

Population areas delineated in this document were derived from existing data and information; 

however, information on the species’ distribution and numbers may change with more survey 

effort.  Additionally,our review determined that there are no concentration of threats in any part 

of the range occupied by Goose Creek milkvetch or areas with substantially greater threats than 

in other portions of its range.  Therefore, we find that factors affecting the species are essentially 

uniform throughout its range, indicating no portion of the range of the species warrants further 

consideration of possible endangered or threatened status under the Act.  We do not find that 

Goose Creek milkvetch is in danger of extinction now, nor is it likely to become endangered 

within the foreseeable future throughout all or a significant portion of its range.  Therefore, 

listing Goose Creek milkvetch as threatened or endangered under the ESA is not warranted at 

this time.  

 

Recommended Conservation Measures: 

N/A. See Conservation Measures Planned or Implemented, above.  

 

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 
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Rationale for Change in Listing Priority Number: 

Magnitude: 

Imminence: 

__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? 

Description of Monitoring: 

The following seven survey and monitoring efforts for Goose Creek milkvetch have occurred 

since the initial surveys in 2004–2005: 

1. 2004-2013 - Monitoring plant abundance at a number of sites in Idaho (Feldhausen 2007, 

entire; Theodozio 2014, entire); 

2. 2008-2009- Monitoring of eleven sites in Nevada and Utah to assess the impacts of 

wildfire and rehabilitation efforts (Mancuso 2010, entire); 

3. 2004-2012 - A compilation of 6 monitoring efforts conducted by BLM’s Salt Lake Field 

Office in Utah (Hardy 2010, entire; Hardy 2012, entire); 

4. 2011 - Monitoring of Utah sites (Shohet and Wolf 2011, entire);  

5. 2011 - Surveying for of new sites in Idaho (Kinter et al. 2012, entire; Kinter 2013, 

entire);  

6. 2013 - Documenting plant abundance at 3 EOs in Nevada and surveying potential habitat 

between EOs (Collins 2013, entire); and  

7. 1990-2013 - Monitoring of plant abundance at sites in Utah (Mancuso 2010, p. 18; 

Shohet and Wolf 2011, p. 18; Hardy 2014, p. 4).   

These studies are described in more detail below. 

Monitoring Effort 1:  

The BLM Burley Field Office in Idaho documented considerable fluctuation in plant abundance 

at Goose Creek milkvetch sites monitored over a ten-year period (Figure 2) (Feldhausen 2007, 

pp. 8–9; Service 2008a, entire; Theodozio 2014).  Plants were counted at each monitoring site.   

At this point, we do not know what is causing these fluctuations.  Correlations of plant 

abundance with precipitation is very low and an independent researcher recommended data 

should be collected by age or size category to assess a relationship with precipitation (Davis 

2014a, p. 4).  
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Figure 2. Number of Goose Creek milkvetch plants at select monitoring sites in Idaho by 

survey year (Feldhausen 2007, pp. 8-9; Theodozio 2014, entire). 

 

 

Monitoring Effort 2: 

Existing monitoring efforts in Nevada and Utah include 11 monitoring sites in Population 2.  

These sites were established in 2004 or 2005 and have provided pre- and post-fire Goose Creek 

milkvetch abundance data (Mancuso 2010, entire; Mancuso 2015, entire).  These sites were 

revisited in 2008, 2009, and 2014.  Results are identified in Table 4.  Monitoring protocols were 

designed to determine plant abundance, habitat area occupied by Goose Creek milkvetch at each 

site, habitat and disturbance factors at each site, and included taking photos at established photo 

points.  Repeat photography taken at established photo points will be used to monitor and 

document site-specific change or stability for landscape features of interest (Hall 2001).  

Monitoring protocols are fully described in Mancuso (2010, entire; 2014, entire).      

 Monitoring Effort 3: 

Discussed below are six surveys in Utah which focused on two water pipelines, a range study, 

and a wildfire burn area (Hardy 2010, entire): 

1. The first survey was conducted to determine the effects of a water pipeline bisecting a 

known Goose Creek milkvetch location on BLM lands in Box Elder County (considered 

the pipeline site).  Two plots were established at this site, one on either side of the 

pipeline and visited twice – once in 2004 and again in 2010 (Hardy 2010, pp. 1–2).  Both 
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plots had more individuals counted in 2010 than in 2004, but the increase was not 

significant due to the small sample size (p-value = 0.32).  Although the population 

increase between years was insignificant, the 2010 plots displayed evidence of 

recruitment (Hardy 2010, p. 2).  No conclusions regarding population impacts from the 

pipeline were stated in reports.  Additionally, in the same study area, four wire cages 

were placed over Goose Creek milkvetch plants to protect plants from cattle grazing, but 

no un-caged control plots were established outside of cages (Hardy 2010, pp. 2–3).  The 

caged plants were visited three times: 2004, 2007, and 2010 (Hardy 2010, pp. 2–3).  Due 

to low numbers of plants monitored, there were no statically significant differences in the 

number of plants per cage between years (p-value = 0.60).  In order to be statistically 

rigorous, the sample size for this study should have been at least 26 cages, not 4, for 90 

percent certainty of detecting a true difference of 20 percent in the number of plants per 

plot between the years with a false-change error rate of 0.10.  Observational data from 

this effort indicates that the native grasses within the cages appeared to thrive and 

potentially compete with Goose Creek milkvetch in the absence of grazing (Hardy 2010, 

p. 2). 

2. The second survey was a belt transect placed on top of a 30-year old range study area that 

was seeded with crested wheatgrass in the 1950s (Hardy 2010, p. 4).  The data from the 

30-year long range study was not included in Hardy’s report for comparison.  Surveyors 

walked the belt transect twice while surveying for Goose Creek milkvetch, once in 2006 

and again in 2010.  In 2006, the surveyors found two mature plants.  In 2010, the 

surveyors found two seedlings and one young plant.  However, due to the small sample 

size, the survey data provided no inferences other than the multi-year presence of plants 

within an area previously seeded with crested wheatgrass.  Although surveyors observed 

mature plants, seedlings, and a young plant, the age structure between the individuals 

over the two time periods was statistically insignificant (p-value = 0.81). 

3. The third survey effort established one plot called the Large Hillside Plot, north of the 

pipeline plot described above in this section (Hardy 2010, pp. 4–5).  The plot was visited 

twice, once in 2007 and again in 2010.  In 2007, surveyors counted only the total number 

of plants and recorded 231 plants (Hardy 2010, pp. 4–5).  In 2010, the surveyors also 

recorded life stages, documenting 160 total plants with 31 seedlings, 40 young plants, and 

89 mature plants (Hardy 2010, pp. 4–5).  Unfortunately, sample sizes were again too 

small to show a statistical difference in plot population numbers over time.  However, 

unlike the population increase observed at the nearby pipeline plot, the number of plants 

counted in this plot decreased.  This decrease is similar to the findings of Monitoring 

Effort 1 in Idaho, described above. 

4. The BLM designed the fourth survey effort in Utah to monitor the impacts of the 2007 

wildfires on Goose Creek milkvetch.  This area was previously inventoried in 2005 and 

had dense Goose Creek milkvetch populations before the wildfires; however, no 

population estimate was provided (Hardy 2010, pp. 5–6).  The Goose Creek milkvetch 

population at this site was speculated to contain only 5 percent of what it was before the 

2007 wildfire (Hardy 2010, p. 5).  The BLM established the first monitoring transects in 

2010, but only 3 plants were recorded within the survey quadrats (Hardy 2010, pp. 5–6).  

This site was revisited in 2012 and there appeared to be half the number of plants 

observed in 2010; although no plant counts were provided for the site and within the 

monitoring transects (Hardy 2012, p. 1-site 1).  Unfortunately, this study included only 
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one site.  Therefore, its results cannot be compared to other sites, as the type and intensity 

of threats to the species can vary between sites. 

5. The BLM surveyed an unburned site near the burned survey area discussed in number 4, 

above (Hardy 2012, p. 1-site 2).  No post-fire treatments were performed and the density 

of Goose Creek milkvetch plants appeared to be similar to the density observed in 2005.  

The plants in 2012 were small in size and brown in color and did not appear vigorous. 

6. The BLM surveyed an unburned site in 2012 that was last surveyed in 2002 (Hardy 2012, 

p. 1-site 3).  The population size in 2012 was half of what was documented in 2002, 

although actual plant counts are not provided.  Plants observed at this site in 2012 were 

small in size and brown in color and did not appear vigorous.  The BLM revisited an 

unburned site in 2012 where a tractor and chain destroyed most of the Goose Creek 

milkvetch plants in May 2008 (Hardy 2012, p.1-site 4) during post-fire rehabilitation 

efforts (see Wildfire Management: Post-wildfire ES&R, above).  A few juvenile Goose 

Creek milkvetch plants were observed growing in the rills created by the chain; however, 

the current population size on the site is smaller than it was before the chaining event 

(Hardy 2013, entire).    

Monitoring Effort 4: 

Completed in 2011, the fourth monitoring effort focused on Federal and State lands in Box Elder 

County, Utah.  The objectives of this effort were to: (1) resurvey all known Goose Creek 

milkvetch sites to determine population parameters (site boundaries and population statistics) 

within Utah; and (2) survey potential Goose Creek milkvetch habitats to identify any previously 

unknown sites.   

The surveyors revisited and found 70 existing sites and 64 new sites (Shohet and Wolf 2011, p. 

11).  For all existing and new sites, the surveyors found 18,951 individuals on 74.39 ac of 

occupied habitat (Table 1; Shohet and Wolf 2011, p. 10).  The data collected in 2011 by 

Monitoring Effort 4 cannot be compared directly to previous surveys conducted in Box Elder 

County because different methods were used to collect the data.  However, the data from 

Monitoring Effort 4 increases our understanding of the species and its distribution.  

Monitoring Effort 5: 

Conducted in 2011, the fifth monitoring effort focused on identifying suitable habitat for Goose 

Creek milkvetch sites in Idaho (Kinter et al. 2012, p. 1).  This effort examined National 

Agriculture Imagery Program (NAIP) imagery to determine potentially suitable habitats.  Based 

on the analysis, five new, previously unsurveyed sites totaling 46 ha (114 ac) were identified.  

Qualified botanists referenced local known populations to confirm when flowering of Goose 

Creek milkvetch was occurring, then surveyed the new sites.  However, no new Goose Creek 

milkvetch populations were discovered within the newly identified habitats (Kinter et al. 2012, p. 

2).  Surveys of potential habitat continued in 2012 on State land, but no new populations were 

found.  Permission to survey potential habitat on private land was denied by the landowner 

(Kinter 2013, entire).  

Monitoring Effort 6: 
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Conducted in 2013 by the Nevada BLM, the sixth monitoring effort focused on re-surveying 

three EOs in Nevada (EO 001, 004, and 005) for post-fire plant abundance, and surveying 

suitable habitat between EOs (Collins 2013, entire).  Goose Creek milkvetch plants were 

flowering during the Fall 2013 surveys and were easily identified at that time of year.  The 

results of the surveys are discussed below: 

1. EO 001 was resurveyed in July and October of 2013 and a total of 541 plants were 

counted.  Approximately 75% of the EO burned in 2007.  Plant abundance at this EO has 

returned to the pre-burn abundance of 2004/5 (see Mancuso 2010, p. 18, site N001-1).  

The survey area included unoccupied areas and therefore density estimates cannot be 

directly compared to previously collected density calculations. 

2. EO 004 was resurveyed in late October/early November of 2013 and a total of 859 plants 

were counted.  This EO did not burn in 2007.  Plant abundance at this EO is much higher 

than past monitoring results that ranged from 282 – 652 (see Mancuso 2010, p. 18, site 

N004-1).  The survey area included unoccupied areas and therefore density estimates 

cannot be directly compared to previously collected density calculations. 

3. EO 005 was resurveyed in October 2013 and a total of 56 plants were counted.  This EO 

burned in 2007.  Plant abundance is higher than the 2008 field visit where 2 plants were 

found (74 FR 46535), but is lower than the pre-burn abundance estimate of 240 plants 

(see Smith 2007, Appendix 2).   

4. New occupied habitat was found between EO 005 and EOs 006 and EO 007, along a 

ridgeline to the north of EO 005.  This new site was partially burned in 2007 and 

represents an extension of EO 005.  This new site indicates EO 005 is less geographically 

isolated than we previously believed at the time of the 2009, 12-month finding.  Plant 

abundance was not estimated at the new site; additional surveys of the remaining area 

between EO 005 and EOs 006 and EO 007 are recommended. 

5. Surveys adjacent to EO 002 within the 2007 burn perimeter did not locate additional 

plants. 

6. Surveys performed between EO 002 and EO 005 north of the Trout Creek Road 

intersection did not locate additional plants.  Additional surveys are recommended in 

suitable habitat between these two EOs. 

Monitoring Effort 7: 

The BLM in Utah documented considerable fluctuation in plant abundance at a Goose Creek 

milkvetch site (U001-6-1) periodically monitored since 1990.  This site is located within Utah 

EO 001.  This site did not burn in 2007, but a fire rehabilitation fence was installed through the 

north-west portion of the site in 2008, leading to cattle trailing and trampling through the site 

along the east side of the fence line.  The BLM survey data is combined with other survey data at 

this site (Figure 3) (Mancuso 2010, p. 18; Shohet and Wolf 2011, p. 18; Hardy 2014, p. 4).  The 

large seedling recruitment in 2011 indicates that a well-developed seedbank exists at this site.  In 

2011, this site (named w026) (Shohet and Wolf 2011) comprised approximately 32 percent of all 

surveyed plants in Utah and 75 percent of all seedlings (see Table 1, population size class 6,000).  

At this point, we do not know what is causing these fluctuations, or the effects of livestock use to 

the species at this site.  The BLM plans to remove the fence through the site and establish a 
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perimeter fence around the site in the spring of 2015 to exclude livestock, and then regularly 

monitor plant abundance.   

 

Figure 3. Number of Goose Creek milkvetch plants at Site U001-6-1 in Utah (Mancuso 

2010, p. 18; Shohet and Wolf 2011, p. 18; Hardy 2014, p. 4). 

Indicate which State(s) (within the range of the species) provided information or comments 

on the species or latest species assessment: 

Idaho, Nevada, Utah 

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

None 

State Coordination: 

The Idaho, Nevada, and Utah Natural Heritage programs maintain active databases on the 

distribution and abundance of Goose Creek milkvetch.  Information from Idaho, Nevada, and 

Utah were incorporated into this report. 

Literature Cited: 

Adams, V.M., D.M. Marsh, J.S. Knox. 2005. Importance of the seed bank for population 

viability and population monitoring in a threatened wetland herb. Biological Conservation 124: 

425 – 436. 

 

0

1000

2000

3000

4000

5000

6000

7000

1990 1995 2000 2005 2010 2015

P
la

n
t
 A

b
u

n
d

a
n

c
e

 

Year 

BLM Data

Mancuso Data

Calypso Total

Calypso Seedling



62 

 

Aguirre, L. and D. A. Johnson. Influence of Temperature and Cheatgrass Competition on 

Seedling Development of Two Bunchgrasses. Journal of Range Management 44(4): 347 – 354. 

 

Aizen, M.A., L. Ashworth, and L. Galetto.  2002.  Reproductive success in fragmented habitats: 

do compatibility systems and pollination specialization matter?  Journal of Vegetation Science 

13:885-892. 

Alexander, J.A., A. Liston, S.J. Popovich. 2004. Genetic diversity of the narrow endemic 

Astragalus oniciformis (Fabaceae). American Journal of Botany 91(12): 2004 – 2012.  

Anderton, A. 2002. Summary of Spence’s Schoencrambe barnebyi Monitoring Plot, 1998 – 

2001. Botanist, Capitol Reef National Park, Torrey,Utah. 1p. 

Atwood, N.D., S. Goodrich, and S.L. Welsh. 1984. New Astragalus (Leguminosae) from the 

Goose Creek drainage, Utah – Nevada. Great Basin Naturalist 44:263–264. 

Aguirre, L. and D.A. Johnson. 1991. Influence of temperature and cheatgrass competition on 

seedling development of two bunchgrasses. Journal of Range Management 44(4): 347 – 354. 

Bailey, R.G., P.E. Avers, T. King, W.H. Menab. 1994. Ecoregions and subregions of the United 

States (map). U.S. Department of Agriculture, Forest Service. Washington, D.C. 

Baird, G.I, and J. Tuhy. 1991. Report for 1990 Challenge Cost Stare Project, USDI Bureau of 

Land Management, Target Species: Astragalus anserinus Atwood, Goodrich, and Welsh, 

Penstemon idahoensis Atwood and Welsh, Potentilla cottamii Holmgren. Utah Natural Heritage 

Program, Salt Lake City, UT. 16 pp. + appendices. 

Balch, J.K., B.A. Bradley, C.M. D’Antonio, J. Gomez-Dans. 2013. Introduced annual grass 

increases regional fire activity across the arid western USA (1980 – 2009). Global Change 

Biology 19:173 – 183. 

Barneby, R. 2006. Fabales Volume Three, Part B in Cronquist, A., A. H. Holmgren, N. H. 

Holmgren, J. L. Reveal, and P.K. Holmgren, eds. 1989. Vascular plants of the Intermountain 

West. U. S. A. New York Botanical Garden, Bronx, NY. 279 pp. 

Barrett, S.C.H. and J.R. Kohn. 1991. Genetic and Evolutionary Consequences of Small 

Population Size in Plants: Implications for Conservation, pages 3 - 30 in Genetics and 

Conservation of Rare Plants, D.A. Falk and K.E. Holsinger (eds) Oxford University Press, 

Oxford, U.K. 283 p. 

Baskin, C.C. and J.M. Baskin. 1974. Responses of Astragalus tennesseensis to Drought. Changes 

in Free Amino Acids and Amides during Water Stress and Possible Ecological Significance. 

Oecologia 17(1): 11 – 16. 



63 

 

Beaumont, L., A. Pitman, S. Perkins, N. Zimmermann, N. Yoccoz, and W. Thuiller. 2011. 

Impacts of climate change on the world’s most exceptional ecoregions. PNAS. 108(6): 2306–

2311. 

Belcher, J.W., and S.D. Wilson. 1989. Leafy spurge and the species composition of a mixed-

grass prairie. Journal of Range Management 42:172–175. 

Belliston, N., R. Whitesides, S. Dewey, J. Merritt, S. Burningham. 2009. Noxious Weed Field 

Guide for Utah. 3
rd

 Edition, First Printing, January 2009. Utah State University Cooperative 

Extension. 69 pp. 

Besaw, L.M., G.C. Thelen, S. Sutherland, K. Metlen, R.M. Callaway. 2011. Disturbance, 

resource pulses and invasion: short-term shifts in competitive effects, not growth responses, 

favour exotic annuals. Journal of Applied Ecology 48: 998 – 1006.  

Bhattacharya, M., R.B. Primack, and J. Gerwein. 2003. Are roads and railroads barriers to 

bumblebee movement in a temperate suburban conservation area? Biological Conservation 

109(1): 37 – 45. 

Berg, M., E. Kiers, G. Driessen, M. van der Heijden, B. Kooi, F. Kuenen, M. Liefting, H. 

Verhoef, and J. Ellers. 2009. Adapt or disperse: understanding species persistence in a changing 

world. Glob. Chg. Biol. doi: 10.1111/j.1365–2486.2009.02014x. 

Best, K.F., G.G. Bowes, A.G. Thomas, and M.G. Maw. 1980. The biology of Canadian weeds 

39. Euphorbia esula L. Canadian Journal of Plant Science 60(2): 651 – 663. 

Billings, W.D. 1990. Bromus tectorum, a biotic cause of ecosystem impoverishment in the Great 

Basin. Woodwell, G.M. (Ed.) The Earth in Transition: Patterns and Processes of Biotic 

Impoverishment. Cambridge University Press. New York. Pages 301–322. 

Breinholt, J.W., R. Van Buren, O.R. Kopp, C.L. Stephen. 2009. Population genetic structure of 

an endangered Utah endemic, Astragalus ampullarioides (Fabaceae). American Journal of 

Botany 96 (3): 661 – 667. 

Brigham, C.A. and D.M. Thompson. 2003. Approaches to modeling population viability in 

plants: An overview in Population Viability in Plants, ed. C.A. Brigham and M.W. Schwartz, pp. 

145 – 172. Berlin: Springer-Verlag. 

Brooks, M.L, C.M. D’Antonio, D.M. Richardson, J.B. Grace, J.E. Keeley, J.M DiTomaso, R.J. 

Hobbs, M. Pellant, and D. Pyke. 2004. Effects of invasive alien plants on fire regimes. 

BioScience 54:677–688. 

Bukowski, B.E. and W.L. Baker. 2013. Historical fire regimes, reconstructed from land-survey 

data, led to complexity and fluctuation in sagebrush landscapes. Ecological Applications 23(3): 

546 – 564.  



64 

 

Bunting, S.C., B.M. Kilgore, C.L. Bushey. 1987. Guidelines for Prescribed Burning Sagebrush-

Grass Rangelands in the Northern Great Basin. Gen. Tech. Rep. INT-231, U.S. Department of 

Agriculture, Forest Service, Intermountain Research Station, Ogden, Utah. 28 pp. 

Bunting, S.C., J.L. Kingery, and M.A. Schroeder. 2003. Assessing the Restoration Potential of 

Altered Rangeland Ecosystems in the Interior Columbia Basin. Ecological Restoration 21(2):77–

86. 

Bureau of Land Management (BLM). 1985a. Cassia Resource Management Plan. Burley District 

Office, Burley, Idaho. 55 pp. + Appendices. 

Bureau of Land Management (BLM). 1985b. Record of Decision Wells Resource Management 

Plan. Elko District, Elko, Nevada. 26 pp. 

Bureau of Land Management (BLM). 1986. Record of Decision and Rangeland Program 

Summary for the Box Elder Resource Management Plan. Salt Lake District, Salt Lake City, 

Utah. 42 pp.  

Bureau of Land Management (BLM). 2001. BLM Manual 6840 (Special Status Species 

Management). 51 pp. 

Bureau of Land Management (BLM). 2003. Proposed Elko/Wells Resource Management Plans 

Fire Management Amendment and Environmental Assessment. BLM/EK/PL-2003/026-

1610/9211. October 2003. 148 pp. + Appendices. 

Bureau of Land Management (BLM). 2005. Salt Lake Fire Management Plan Environmental 

Assessment, UT-020-2004-0091. November 2005. 120 pp. + Appendices. 

Bureau of Land Management (BLM). 2008a. Record of Decision and Approved Resource 

Management Plan for the Vernal Field Office. BLM-UT-PL-09-003-1610. October 2008. 201 

pp. + Appendices. 

Bureau of Land Management (BLM).  2008b.  BLM Manual, MS-6840.  Accessed online at 

http://www.blm.gov/wo/st/en/info/regulations/Instruction_Memos_and_Bulletins/blm_manual.ht

ml on July 26, 2010.  OR Bureau of Land Management.  2008.  ESA and BLM Guidance and 

Policy Manual 6840:  Special Status Species Management.  Revised manual.  48 pp. 

 

Bureau of Land Management (BLM).  2008c. Record of Decision: Fire, Fuels, and Related 

Vegetation Management Direction Plan Amendment, A Regional Assessment for Southeast and 

South Central Idaho, Dated July 25, 2008. 39 pp. 

 

Bureau of Land Management (BLM).  2011.  RMP Process.  Available at 

http://www.blm.gov/co/st/en/BLM_Programs/land_use_planning/rmp/kfo-

gsfo/rmp_process.html (Accessed January 5, 2015). 

 



65 

 

Bureau of Land Management (BLM). 2013a. Draft Programmatic Emergency Stabilization and 

Rehabilitation Plan and Environmental Assessment. June 2013. Bureau of Land Management, 

Dept. of Interior, Twin Falls District, Idaho, DOI-BLM-ID-T000-2011-0001-EA.  

 

Bureau of Land Management (BLM). 2013b. Twin Falls District Noxious Weed and Invasive 

Plant Treatment, Scoping Information Package. Bureau of Land Management, Dept. of Interior, 

Twin Falls District, Idaho, DOI-BLM-ID-T000-2012-0001-EA. 

 

Cane, J.H.  2001.  Habitat Fragmentation and Native Bees: A Premature Verdict?  Conservation 

Ecology 5(1): 3. 

 

Cassia County Weed Control Board. 1998. Declaration of Quarantine by Local Control 

Authority on Private Land in Cassia County, Idaho. 3p. 

 

Castellano, M.J. and T.J. Valone. 2007. Livestock, soil compaction and water infiltration rate: 

Evaluating a potential desertification recovery mechanism. Journal of Arid Environments 71: 97 

– 108. 

 

Chambers, J.C., B.A. Roundy, R.R. Blank, S.E. Meyer, A. Whittaker. 2007. What Makes Great 

Basin Sagebrush Ecosystems Invasible by Bromus tectorum? Ecological Monographs 77(1): 117 

– 145. 

 

Chambers, J.C, B.A Bradley, C.S. Brown, C. D’Antonio, M.J. Germino, J.B. Grace, S.P. 

Hardegree, R.F. Miller, D.A. Pyke. 2013. Resilience to Stress and Disturbance, and Resistance to 

Bromus tectorum L. Invasion in Cold Desert Shrublands of Western North America. Ecosystems 

17(2): 360 – 375.  

 

Chen, I.C., J. Hill, R. Ohlemuller, D. Roy, and C. Thomas. 2011. Rapid range shifts of species 

associated with high levels of climate warming. Science. 333: 1024-1026. 

 

Clark, T.O., and D.J. Clark. 2007. Sclerocactus wrightiae monitoring in Capitol Reef National 

Park. Unpublished report prepared for Capitol Reef National Park. 23 pp. 

Cole, K.L., N. Henderson, D.S. Shafer. 1997. Holocene vegetation and historic grazing impacts 

at Capitol Reef national Park reconstructed using packrat middens. Great Basin Naturalist 57(4): 

315 – 326. 

Collins, C. 2013a. “ASAN info for Elko District BLM.” Email to Jennifer Lewinsohn (Service) 

on March 12, 2013 regarding weed control and fire management preparations for the Elko 

District. Bureau of Land Management Wildlife Biologist, Wells, Nevada. 

Collins, C. 2013b. Summary of Goose Creek Milkvetch (Astragalus anserinus) monitoring in the 

BLM Elko District, Nevada, 2013. Monitoring Report prepared by the BLM Elko Field Office, 

Elko, Nevada. 3pp.   



66 

 

Collins, C. 2014a. “NV GCM monitoring question.” Email to Jennifer Lewinsohn (Service) on 

April 14, 2014 regarding Goose Creek milkvetch briefing to fire managers. Bureau of Land 

Management Wildlife Biologist, Wells, Nevada. 

Collins, C. 2014b. “Fwd: 2006 fire in NV.” Email to Jennifer Lewinsohn (Service) on November 

25, 2014 regarding the 2006 Teepee Fire in Nevada. Bureau of Land Management Wildlife 

Biologist, Wells, Nevada. 

Collins, C. 2014c. “Fire Map.” Email to Jennifer Lewinsohn (Service) on December 3, 2014 

regarding the 2006 Teepee Fire in Nevada. Bureau of Land Management Wildlife Biologist, 

Wells, Nevada. 

Collins, C. 2014d. “Fire Map.” Email to Jennifer Lewinsohn (Service) on December 10, 2014 

regarding the 2006 Teepee Fire in Nevada. Bureau of Land Management Wildlife Biologist, 

Wells, Nevada. 

Coulter, M. 2013. “Leafy spurge hit by beetle bombs.” Accessed online at:  

http://www.cals.uidaho.edu/edComm/magazine/winter_2001/spurge.html [accessed September 

20, 3013]. 

D’Antonio, C.M., and P.M. Vitousek. 1992. Biological invasions by exotic grasses, the grass/fire 

cycle, and global change. Annual Review of Ecology and Systematics 23:63–87. 

Davies, K.W. and R.L. Sheley. 2007. A conceptual framework for preventing the spatial 

dispersal of invasive plants. Weed Science 55: 178 – 184. 

 

Davies, K.W. 2008. Medusahead dispersal and establishment in sagebrush steppe plant 

communities. Rangeland Ecology and Management 61(1): 110 – 115. 

 

Davies, K.W. and A. Hulet. 2014.  Risk of Exotic Annual Grass-Fire Cycle in Goose Creek 

milkvetch habitat. Report prepared for the U.S. Fish and Wildlife Service Utah Field Office, Salt 

Lake City, Utah. 9p. 

 

Davis, M.A., J.P. Grime, K. Thompson. 2000. Fluctuating resources in plant communities: a 

general theory of invisibility. Journal of Ecology 88: 528 – 534. 

 

Davis, M.A. and M. Pelsor. 2001. Experimental support for a resource-based mechanistic model 

of invisibility. Ecology Letters 4: 421 – 428. 

Davis, B. 2014a. “Points from last Thursday.” Email to Jennifer Lewinsohn (Service) on August 

12, 2014 regarding the correlation between plant abundance and precipitation. Environmental 

Scientist, Utah Department of Agriculture and Food, Salt Lake City, Utah.  

Davis, B. 2014b. “Can you run some stats?” Email to Jennifer Lewinsohn (Service) on October 

22, 2014 regarding statistical comparison of plant density data for population trend and fire 



67 

 

effects. Environmental Scientist, Utah Department of Agriculture and Food, Salt Lake City, 

Utah. 98 pp. 

Davis, B. 2014c. “Can you run some stats?” Email attachment to Jennifer Lewinsohn (Service) 

on October 22, 2014 with R code statistical analyses and results for statistical comparison of 

plant density data for population trend and fire effects. Environmental Scientist, Utah 

Department of Agriculture and Food, Salt Lake City, Utah.  

Davis, B. 2015a. “Goose Creek milkvetch drill seeding effect” Email to Jennifer Lewinsohn 

(Service) on January 8, 2015 with results for statistical comparison of plant density data for drill 

seeding effects. Environmental Scientist, Utah Department of Agriculture and Food, Salt Lake 

City, Utah. 10 pp. 

Davis, B. 2015b. “Goose Creek milkvetch drill seeding effect” Email attachment to Jennifer 

Lewinsohn (Service) on January 8, 2015 with R code statistical analyses and results for statistical 

comparison of plant density data for drill seeding effects. Environmental Scientist, Utah 

Department of Agriculture and Food, Salt Lake City, Utah.  

DePrenger-Levin, M.E., J.M. Ramp Neale, T.A. Grant III, C. Dawson, Y.E. Baytok. 2013. Life 

History and Demography of Astragalus microcymbus Barneby (Fabaceae). Natural Areas Journal 

33(3): 264 – 275. 

Deutsch, C., J. Tewksbury, R. Huey, K. Sheldon, C. Ghalambor, D. Haak, and P. Martin. 2008. 

Impacts of climate warming on terrestrial ectotherms across latitude. PNAS. 105(18) 6668–6672. 

 

Euskirchen, E., A. McGuire, F. Chapin, S. Yi, and C. Thompson. 2009. Changes in vegetation in 

northern Alaska under scenarios of climate change, 2003–2100: implications for climate 

feedbacks. Ecol. Apps. 19(4): 1022–1043. 

DiTomaso, J.M. 2000.  Invasive weeds in rangelands: species, impacts, and management.  Weed 

Science, Vol. 48(2):255–265. 

Dukes, J.S., and H.A. Mooney. 2004. Disruption of ecosystem processes in western North 

America by invasive species. Revista Chilena de Historia Natural 77:411–437. 

Eckert, R.E., M.K. Wood, W.H. Blackburn, F.F. Peterson. Impacts of Off-Road Vehicles on 

Infiltration and Sediment Production of Two Desert Soils. Journal of Range Management 32(5): 

394 – 397/ 

Edwards, G. 2014. Telephone conversation with Jennifer Lewinsohn (Service) on September 2, 

2014 regarding leafy spurge control efforts in Idaho and Utah. 2p. 

Ellstrand, N.C. and D.R. Elam. 1993. Population genetic consequences of small population size: 

implications for plant conservation.  Annual Review of Ecology and Systematics 24: 217- 



68 

 

Evans, R. D., R. Rimer, L. Sperry, and J. Belnap. 2001. Exotic plant invasion alters nitrogen 

dynamics in arid grassland. Ecological Applications 11:1301–1310. 

 

Fansler, V.A. and J.M. Mangold. 2010. Restoring Native Plants to Crested Wheatgrass Stands. 

Restoration Ecology 19(101): 16 – 23. 

Farmer, A.M. 1993. The effects of dust on vegetation – a review. Environmental Pollution. 79: 

63–75. 

Feldhausen, A.S. 2007. Letter to US Fish and wildlife Service concerning Astragalus anserinus 

status and land use management of the Species’ habitat. BLM, Burley, Idaho. 2pp. + 

attachments. 

Ferguson, J.H., H.W. Downs and D.L. Pfost. 1999. Fugitive Dust: Nonpoint Sources. 

Agricultural Missouri University Guide published by MU Extension, University of Missouri-

Columbia. 4 p. 

Fitts, R. 2008. “Re: Fw: UCDC database.” Email to Gina Glenne (Service) on April 9, 2008 

regarding EO specifications for Goose Creek milkvetch. Utah Natural Heritage Program 

botanist, Salt Lake City, Utah. 

Fischer, M. and J. Stocklin. 1997. Local extinctions of plants in remnants of extensively used 

calcareous grasslands 1950–1985. Conservation Biology. 11: 727–737. 

Fleischner, T.L. 1994. Ecological costs of livestock grazing in Western North America. 

Conservation Biology 81(3): 629 – 644. 

Fulbright, T.E. 1987. Natural and artificial scarification of seeds with hard coats. Pages 40 – 47 

in Proceedings: Seed and Seedbed Ecology of Rangeland Plants. Tucson, AZ, April 21 – 23. 

Garahana, L. 2014. “Mining, Oil and Gas.” Email to Jennifer Lewinsohn (Service) on January 

12, 2014 regarding mining and oil and gas activity in Utah.  Bureau of Land Management 

Geologist, Salt Lake City, Utah.   

Gates, M. 2008a. “Re: wildfire restoration.” Email to Gina Glenne (Service) on May 21, 2008 

regarding the lack of surveys prior to the seeding of burned areas following the 2007 wildfires.  

BLM Lead Rangeland management Specialist, Salt Lake Field Office, Salt Lake City, Utah. 1 p. 

Gates, M. 2008b. “Re: Fw: June 9
th

 week and seeding.” Email to Gina Glenne (Service) on May 

15, 2008 regarding the seeding of burned areas following the 2007 wildfires.  BLM Lead 

Rangeland management Specialist, Salt Lake Field Office, Salt Lake City, Utah. 5 p. 

Gates, M. 2008c. “Re: Fw: June 9
th

 week and seeding.” Email to Gina Glenne (Service) on May 

16, 2008 regarding the flagging of Goose Creek milkvetch habitat prior to seeding of burned 

areas following the 2007 wildfires.  BLM Lead Rangeland management Specialist, Salt Lake 

Field Office, Salt Lake City, Utah. 5 p. 



69 

 

Gates, M. 2008d. “Re: Goose Creek milkvetch question.” Email to Gina Glenne (Service) on 

July 14, 2008 regarding the fence installation to protect burned areas from livestock following 

the 2007 wildfires.  BLM Lead Rangeland management Specialist, Salt Lake Field Office, Salt 

Lake City, Utah. 1 p. 

Gitlin, A.R., C.M. Sthultz, M.A. Bowker, S. Stumpf, K.L. Paxton, K. Kennedy, A. Munoz, J.K. 

Bailey, T.G. Whitham. 2006. Mortality Gradients within and among Dominant Plant Populations 

as Barometers of Ecosystem Change During Extreme Drought. Conservation Biology 20(5): 

1477 – 1486. 

Given, D. R. 1994. Principles and Practice of Plant Conservation. Timber Press, Inc., 133 SW 

Second Avenue, Suite 450, Portland, OR 97204–3527, viii & 292 pp. ISBN 0-88192-249-8 

Glenne, G. 2006. “ASAN natural herbivory disease write-up.” Email to Carmen Thomas dated 

July 5, 2006. 2p. 

Glenne, G. 2011. CNOR: Astragalus anserinus. Email to Carolyn Wells dated March 31, 2011. 

Forister, M., A. McCall, N. Sanders, J. Fordyce, J. Thorne, J. O’Brien, D. Waetjen, and A. 

Shapiro. 2010. Compounded effects of climate change and habitat alteration shift patterns of 

butterfly diversity. PNAS. 107(5): 2088–2092. 

 

Franco, A., J. Hill, C. Kitschke, Y. Collingham, D. Roy, R. Fox, B. Huntley, and C. Thomas. 

2006. Impacts of climate warming and habitat loss on extinctions at species’ low-latitude range 

boundaries. Global Chg. Biol. 12: 1545–1553. 

 

Galbraith, H., D. Spooner, and C. Vaughn. 2010. Synergistic effects of regional climate patterns 

and local water management on freshwater mussel communities. Biol. Cons. 143: 1175–1183. 

 

Glick, P., B.A. Stein, and N.A. Edelson (eds.).  2011.  Scanning the Conservation Horizon: A 

Guide to Climate Change Vulnerability Assessment.  National Wildlife Federation; Washington, 

DC.  168 pp.  Available online at http://www.nwf.org/~/media/pdfs/global-warming/climate-

smart-conservation/nwfscanningtheconservationhorizonfinal92311.ashx 

 

Goldberg, D. and A. Novoplansky. On the relative importance of competition in unproductive 

environments. Journal of Ecology 85(4): 409 – 418.  

 

Goodwin, K., R. Sheley, R. Nowierski, and R. Lym. 2001. Leafy spurge: Biology, Ecology, and 

Management.  Montana State University Animal Range Extension Bulletin, Bozeman, MT. 24 

pp. 

 

Goose Creek milkvetch Conservation Team (GCMCT). 2015. Conservation Agreement and 

Strategy for Goose Creek milkvetch (Astragalus anserinus).  Prepared for The Bureau of Land 



70 

 

Management in Twin Falls, Idaho; Elko, Nevada; Salt Lake City, Utah; and The Service in 

Boise, Idaho; Reno, Nevada; Salt Lake City, Utah. 61 pp. 

 

Goverde, M., K. Schweizer, B. Baur, and A. Erhardt.  2002.  Small-scale habitat fragmentation 

effects on pollinator behaviour: experimental evidence from the bumblebee Bombus veteranus 

on calcareous grasslands.  Biological Conservation 104:293-299. 

Hardy, R. 2004. Pipeline through population of Goose Creek Milkvetch plants. Unpublished 

report submitted to the U.S. Fish and Wildlife Service on March 22, 2012. 

Hardy, R. 2005. Land uses in the Goose Creek Basin Utah in regards to Goose Creek milkvetch 

and a monitoring protocol for the species. Unpublished report submitted to the U.S. Fish and 

Wildlife Service on August 19, 2005. 6 pp. 

Hardy, R. 2010. Goose Creek Milkvetch Monitoring Information for 2010. BLM – Salt Lake 

Field Office, West Valley City, Utah. Unpublished Report. 6 pp. 

Hardy, R. 2012. Goose Creek Milkvetch Monitoring Information for 2012: May 29 – 30 Site 

Visit. BLM – Salt Lake Field Office, West Valley City, Utah. Unpublished Report. 2 pp. 

Hardy, R. 2013a. Personal communication with Jennifer Lewinsohn on March 11, 2013, 

regarding 2012 monitoring results. Bureau of Land Management Natural Resource Specialist, 

Salt Lake City, Utah.   

Hardy, R. 2013b. “Additional information that SLFO BLM can provide at time of Mancuso 

Monitoring”, Email to Jennifer Lewinsohn (Service) on December 18, 2013 regarding additional 

data collection at 11 monitoring sites in Utah and Nevada.  Bureau of Land Management Natural 

Resource Specialist, Salt Lake City, Utah.   

Hardy, R. 2014a. Goose Creek Milkvetch (Astragalus anserinus) at U001-6-1 Monitoring 

Report, 1990 – 2013. Draft dated January 15, 2014. Salt Lake Field Office Bureau of Land 

Management, Natural Resource Specialist, Salt Lake City, Utah.   

Hardy, R. 2014b. Personal communication on December 18, 2014 regarding pipeline surveys for 

Goose Creek milkvetch. Natural Resource Specialist, Salt Lake Field Office Bureau of Land 

Management, Salt Lake City, Utah.   

Hardy, R. 2014c. Sagebrush Quadrat – U001-6-1, Fencing and Monitoring Design for site U001-

6-1. Natural Resource Specialist, Salt Lake Field Office Bureau of Land Management, Salt Lake 

City, Utah.   

Hobbs, R.J.  1989.  The nature and effects of disturbance relative to invasions. Pages 389–405 in 

J.A. Drake, J.A. Mooney, F. di Castri, R.H. Grove, F.J. Kruger, M. Rejmanek, and M. 

Williamson, editors.  Biological invasions. A global perspective. Wiley, Chichester, England. 



71 

 

Hobbs, M.L. 2001. Good practice guide for assessing and managing the environmental effects of 

dust emissions. Published September 2001 by Ministry for the Environment. P.O. Box 10–362, 

Wellington, New Zealand. 58 pp. 

Hobbs, R.J. and L.F. Huenneke. 1992. Disturbance, diversity, and invasion: implications for 

conservation, Conserv. Biol. 6, pp. 324–337.  

Holmgren, A.H. 1958. Weeds of Utah. Utah State University, Agricultural Experiment Station, 

Rep. 12. 85 pp. 

Howard, C. 2007. Status of Astragalus anserinus (Goose Creek milkvetch) in Elko County, 

Nevada. Unpublished report prepared by the Bureau of Land Management, Elko, Nevada. 4 pp. 

+ appendices. 

Hughes, L. 2005. Arizona Strip Rare Plant Monitoring and Inventory Update 2005. Botanist, 

BLM St. George Field Office, St. George, Utah. 18p. 

 

Hulet, A., B.A. Roundy, B. Jessop. 2010. Crested Wheatgrass Control and Native Plant 

Establishment in Utah. Rangeland Ecology and Management 63(4): 450 – 460. 

Idaho Conservation Data Center (IDCDC). 2007a. Element Occurrence Records for Idaho. 

November 7, 2007. 

Idaho Conservation Data Center (IDCDC). 2007b. Rare plant Element Occurrence review and 

updates. Unpublished report prepared for the Bureau of Land Management. 29 pp. 

Intergovernmental Panel on Climate Change (IPCC). 2002. Climate Change and Biodiversity. 

Contribution of Working Group II Technical Support Unit [H. Gitay, A. Suarez, D.J. Dokken, 

R.T. Wilson (eds.)]. IPCC, Geneva, Switzerland, 86 pp. 

Intergovernmental Panel on Climate Change (IPCC). 2007. Climate Change 2007: Synthesis 

Report. Contribution of Working Groups I, II and III to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change [Core Writing Team, Pachauri, R.K., and A. 

Reisinger (eds.)]. IPCC, Geneva, Switzerland, 104 pp. 

Intergovernmental Panel on Climate Change (IPCC). 2013a. Annex III: Glossary [Planton, S. 

(ed.)].  In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I 

to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, 

T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex, and 

P.M. Midgley (eds.)].  Cambridge University Press, Cambridge, United Kingdom and New 

York, NY, USA.  20 pp.  Available online at 

http://www.climatechange2013.org/images/report/WG1AR5_AnnexIII_FINAL.pdf 

Intergovernmental Panel on Climate Change (IPCC). 2013b. Summary for Policymakers.  In: 

Climate Change 2013: The Physical Science Basis.  Contribution of Working Group I to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. 



72 

 

Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex, and P.M. 

Midgley (eds.)].  Cambridge University Press, Cambridge, United Kingdom and New York, New 

York, USA.  33 pp.  Available online at 

http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf 

Intergovernmental Panel on Climate Change (IPCC). 2013c. Climate Change 2013: The Physical 

Science Basis.  Contribution of Working Group I to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, 

S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)].  Cambridge 

University Press, Cambridge, United Kingdom and New York, New York, USA.  1535 pp.  

Available online at  

http://www.climatechange2013.org/images/report/WG1AR5_ALL_FINAL.pdf 

Jones, A. 2000. Effects of cattle grazing on North American arid ecosystems: a quantitative 

review. Western North American Naturalist 60:155-164. 

 

Jorgensen, B. 2014.  Map of A. anserinus Range from 2009 to 2014. Compiled on January 23, 

2015. 1p. 

 

Jorgensen, B. 2015. Summary of 2000, 2006, and 2007 Fire Impact on the Goose Creek 

milkvetch Population. Dated February 24, 2015. 6p. 

 

Jules, E.S. 1998. Habitat Fragmentation and Demographic Change for a Common Plant: Trillium 

in Old-Growth Forest. Ecology 79(5): 1645 – 1656. 

 

Kalisz, S. and M.A. McPeek. 1992. Demography of an age-structured annual: resampled 

projection matrices, elasticity analyses, and seed bank effects. Ecology 73(3): 1082 – 1093.  

 

Karl, T.R., J.M. Melillo, and T.C. Peterson, (eds.).  2009.  Global Climate Change Impacts in the 

United States.  Cambridge University Press. 

Kauffman, J.B., W.C. Krueger, M. Vavra. 1983. Impacts of cattle on streambanks in 

Northeastern Oregon. Journal of Range Management 36(6): 683 – 685. 

 

Kearns, C.A., D.W. Inouye, N.M. Waser. 1998. Endangered Mutualisms: The Conservation of 

Plant-Pollinator Interactions. Annual Review of Ecology and Systematics 29: 83 – 112. 

 

Kery, M., K.B. Gregg, N, Schaub. 2005. Demographic estimation methods for plants with 

unobservable life-states. Oikos 108: 307 – 320. 

Knapp, P.A. 1998. Spatio-temporal patterns of large grassland fires in the Intermountain West, 

USA. Global Ecology and Biogeography Letters 7: 259 – 272. 

 

Kolb, A.  2008.  Habitat fragmentation reduces plant fitness by disturbing pollination and 

modifying response to herbivory.  Biological Conservation 141:2540-2549. 

 

Leistritz, F.L., D.A. Bangsund, N.M. Hodur. 2004. Assessing the Economic Impact of Invasive 

Weeds: The Case of Leafy Spurge (Euphorbia escula). Weed Technology 18: 1392 – 1395. 



73 

 

Lonsdale, W.M. 1999. Global Patterns of Plant Invasions and the Concept of Invasibility. 

Ecology 80(5): 1522 – 1536. 

 

Lennartsson, T.  2002.  Extinction thresholds and disrupted plant-pollinator interactions in 

fragmented plant populations.  Ecology 83: 3060-3072. 

 

Lesica, P. 1995. Demography of Astragalus scaphoides and Effects of Herbivory on Population 

Growth. Great Basin Naturalist 55(2): 142 – 150. 

 

Lesica, P. and T.H. DeLuca. 1996. Long-term harmful effects of crested wheatgrass on Great 

Plains grassland ecosystems. Journal of Soil and Water Conservation. 51(5): 408 – 409. 

 

Lesica, P., S.V. Cooper, G. Kudray. 2007. Recovery of big sagebrush following fire in southwest 

Montana. Rangeland Ecology and Management 60(3): 261 – 269.  

 

Lesica, P. and E.E. Crone. 2007. Causes and Consequences of Prolonged Dormancy for an 

Iteroparous Geophyte, Silene spaldingii. Journal of Ecology 95(6): 1360 – 1369. 

 

Levine, J.M., M. Vila, C.M. D’Antonio, J.S. Dukes, K. Grigulis, S. Lavorel. 2003. Mechanisms 

underlying the impacts of exotic plant invasions. Proceedings of the Royal Society B 270: 775 – 

781. 

 

Lewis, M.B. 2013. Roads and the reproductive ecology of Hesperidanthus suffrutescens, an 

endangered shrub. Masters Thesis from Utah State University, Logan, Utah. 121 pp. 

 

Lienert, J. 2004. Habitat fragmentation effects on fitness of plant populations – a review. Journal 

for Nature Conservation 12: 53 – 72. 

 

Link, S.O., C.W. Keeler, R.W. Hill, and E. Hagen. 2006. Bromus tectorum cover 

mapping and fire risk. International Journal of Wildland Fire 15:113-119. 

Lovich, J.E. and D. Bainbridge. 1999. Anthropogenic Degradation of the Southern California 

Desert Ecosystem and Prospects for Natural Recovery and Restoration. Environmental 

Management 24(3): 309 – 326. 

Lubinski, S. 2014. “Goose Creek Mineral Potential and Expression of Interest (oil and gas 

nomination).” Email to Jennifer Lewinsohn, Service dated October 10, 2014. Geologist, Bureau 

of Land Management, Burley Field Office, Burley, Idaho. 

Lubinski, S. 2015. “Goose Creek Mineral Potential and Expression of Interest (oil and gas 

nomination).” Email to Jennifer Lewinsohn, Service dated June 22, 2015. Geologist, Bureau of 

Land Management, Burley Field Office, Burley, Idaho.Lym, R.G. and J.A. Nelson. 2002. 

Integration of Aphthona spp. Flea beetles and herbicides for leafy spurge (Euphorbia escula) 

control. Weed Science 50: 812 – 819. 



74 

 

Lym, R.G. 2005. Leafy spurge-Euphorbia esula L. In: Duncan, Celestine L.; Clark, Janet K., 

eds. Invasive plants of range and wildlands and their environmental, economic, and societal 

impacts. WSSA Special Publication. Lawrence, KS: Weed Science Society of America: 99-118 

Lym, R.G. 2015. Telephone conversation with Jennifer Lewinsohn (Service) on March 24, 2015 

regarding leafy spurge invasion in Goosecreek habitat. 1p. 

Kinter, C.L., D.L. Clay, J.R. Fulkerson. 2012. Survey for Astragalus anserinus (Goose Creek 

milkvetch) in Cassia County, Idaho. DRAFT REPORT. Idaho Natural Heritage Program. 

Wildlife Bureau. Idaho Deparment of Fish and Game. Boise, Idaho. 24 pp. 

Kinter, C.L. 2013. Telephone conversation with Jennifer Lewinsohn (Service) on March 15, 

2013 regarding survey effort and results for Goosecreek milkvetch in 2012. 1p. 

Knick, S.T., and J.T. Rotenberry. 1997. Landscape characteristics of disturbed shrub steppe 

habitats in southwestern Idaho (U.S.A.). Landscape Ecology 12:287–297. 

Knight, T. 2003. Floral density, pollen limitation, and reproductive success in Trillium 

grandiflorum. Oecologia Vol. 137(4): 557 – 563. 

Mancuso, M., and R.K. Moseley. 1991. Report on the Conservation Status of Astragalus 

anserinus, in Idaho and Utah. Idaho Conservation Data Center, Boise, ID. 32 p. + appendices. 

Mancuso, M. 2010. Post-fire monitoring for Goose Creek milkvetch (Astragalus anserinus), 

2009 results. 28 pp. + appendices. 

Mancuso, M. 2014. Telephone conversation with Jennifer Lewinsohn (Service) on December 17, 

2014 regarding the 1990 and 1991 Goose Creek milkvetch survey methods and results for 

inclusion into data analysis. Botanical consultant with Mancuso Botanical Services, Boise, 

Idaho. 1p. 

Mancuso, M. 2015. Goose Creek milkvetch (Astragalus anserinus) monitoring in Utah and 

Nevada, 2014 Results. Final Report prepared for the Utah and Boise Fish and Wildlife Service 

Offices. 87 pp. + Appendices. 

Marlette, G.M., and J.E. Anderson. 1986. Seed banks and propagule dispersal in crested 

wheatgrass stands. Journal of Applied Ecology 23:161–175. 

Martínez-Sánchez, J.J., F. Segura, M. Aguado, J.A. Franco, M.J. Vicente. 2011.  Life history and 

demographic features of Astragalus nitidiflorus, a critically endangered species. Flora 206: 423 – 

432. 

 

Maschinski, J. and K. Haskins, editors. 2012.  Plant Reintroduction in a Changing Climate: 

Promises and Perils. Island Press, Washington D.C. 387 pp. 



75 

 

Matthies, D., I. Brauer, W. Maibom, T. Tscharntke. 2004. Population size and the risk of local 

extinction: empirical evidence from rare plants. Oikos 105: 481 – 488. 

Mayeux, H.S., H.B. Johnson, and H.W. Polley. 1994. Potential interactions between global 

change and intermountain annual grasslands. Pages 95–100 in S.B. Monsen and S.C. Kitchen 

(editors) Proceedings – Ecology and Management of Annual Rangelands; Intermountain 

Research Station; General Technical Report INT-GTR-313. September 1994. 

McKechnie, A., and B. Wolf. 2010. Climate change increases the likelihood of catastrophic 

avian mortality events during extreme heat waves. Biol. Lett. 6: 253–256. 

 

McKelvey, K.S., J.P. Copeland, M.K. Schwartz, J.S. Littell, K.B. Aubry, J.R. Squires, S.A. 

Parks, M.M. Elsner, and G.S. Mauger. 2011. Climate change predicted to shift wolverine 

distributions, connectivity, and dispersal corridors. Ecol. Apps. 21(8): 2882–2897. 

Melgoza, G., R.S. Nowak, R.J. Tausch. Soil water exploitation after fire: competition between 

Bromus tectorum (cheatgrass) and two native species. Oecologia 83(1): 7 – 13. 

Melillo, J.M., T.C. Richmond, and G.W. Yohe (eds.). 2014.  Climate Change Impacts in the 

United States: The Third National Climate Assessment.  U.S. Global Change Research Program.  

841 pp.  Available online at http://nca2014.globalchange.gov/downloads 

Mensing, S., J.Smith, K.B. Norman, M. Allan. 2007. Extended drought in the Great Basin of 

western North America in the last two millennia reconstructed from pollen records. Quaternary 

International, doi: 10.1016/j.quaint.2007.06.009. 11p. 

Merriam-Webster. 2013. Definition of disclimax. Accessed online at: http://www.merriam-

webster.com/dictionary/disclimax [accessed March 21, 2013]. 

Midgley, G.F., L. Hannah, D. Millar, M.C. Rutherford, and L.W. Powrie. 2002. Assessing the 

vulnerability of species richness to anthropogenic climate change in a biodiversity hotspot. 

Global Ecology and Biogeography 11:445–451. 

Milchunas, D.G. and W.K. Laurenroth. 1993. Quantitative Effects of Grazing on Vegetation and 

Soils Over a Global Range of Environments. Ecological Monographs 63(4): 327 – 366. 

Miriti, M.N., S. Rodriguez-Buritica, S.J. Wright, H.F. Howe. 2007. Episodic death across 

Species of Desert Shrubs. Ecology 88(1): 32 – 36.  

Monitoring Trends in Burn Severity (MTBS). 2014. http://www.mtbs.gov/glossary.html 

accessed 11/25/2014). Definition of Burn Intensity. 

Mooney, H.A., and E.E. Cleland. 2001. The evolutionary impact of invasive species. 

Proceedings of the National Academy of Sciences of the United States of America 98:5446–

5451. 



76 

 

Morefield, J.D. 1992. Draft interim status report for Astragalus anserinus. Unpublished report 

prepared for the BLM. April 1992. 16pp. + appendix maps. 

Morgan, M.M., W.G. Wilson, and T.M. Knight. 2005. Plant population dynamics, pollinator 

foraging, and the selection of self-fertilization. The American Naturalist Vol. 166(2): 169 – 183. 

Mustajarvi, K. P. Siikamaki, S. Rytkonen, and A. Lammi. 2001. Consequences of plant 

population size and density for plant-pollinator interactions and plant performance. Journal of 

Ecology. 89: 80–87. 

Myers-Smith, I.H., B.K. Arnesen, R.M. Thompson, F.S. Chapin III. 2006. Cumulative impacts 

on Alaskan arctic tundra of a quarter century of road dust. Ecoscience. 13(4): 503–510. 

National Research Council. 2013. Abrupt impacts of climate change: anticipating surprises.  

Committee on Understanding and Monitoring Abrupt Climate Change and Its Impacts; Board on 

Atmospheric Sciences and Climate; Division on Earth and Life Studies.  The National 

Academies Press; Washington, D.C.  250 pp.  Available online at 

http://www.nap.edu/catalog.php?record_id=18373&utm_expid=4418042-

5.krRTDpXJQISoXLpdo-1Ynw.0 

NatureServe. 2004. A habitat-based strategy for delimiting plant element occurrences: guidance 

from the 2004 working group. Arlington, Virginia. 15 p. 

 

Neale, J.R. 2012. Chapter 5 Genetic Considerations in Rare Plant Reintroduction: Practical 

Applications in Maschinski, J. and K. Haskins, eds.  Plant Reintroduction in a Changing Climate: 

Promises and Perils. Island Press, Washington D.C. 387 pp. 

Neff, J.C., A.P. Ballantyne, G.L. Farmer, N.M. Mahowald, J.L. Conroy, C.C. Landry, J.T. 

Overpeck, T.H. Painter, C.R. Lawrence, R.L. Reynolds. 2008. Increasing eolian dust deposition 

in the western United States linked to human activity. Nature Geoscience, Advance online 

publication, available at: www.nature.com/naturegeoscience. 7 pp. 

Newman, D. and D. Pilson. 1997. Increased Probability of Extinction Due to Decreased Genetic 

Effective Population Size: Experimental Populations of Clarkia pulchella. Evolution 51(2): 354 – 

362. 

Noy-Meir, I. 1973. Desert Ecosystems: Environment and Producers. Annual Review of Ecology 

and Systematics 4: 25 – 51.  

Olson, B.E. 1999. Impacts of noxious weeds on ecologic and economic systems. Pages 6–18 in 

R.L. Sheley, J.K. Petroff (editors), Biology and management of noxious rangeland weeds. 

Oregon State University Press, Corvallis, Oregon. 

Oostermeijer, J.G.B. 2003. Chapter 2: Threats to rare plant persistence, In Brigham, C.A., M.W. 

Schwartz (eds). 2003. Population Viability in Plants: Conservation, Management, and Modeling 

of Rare Plants. Ecological Studies Volume 165, Springer-Verlag, Berlin, Germany. 362 pp. 



77 

 

Orscheg, C.K. and N.J. Enright. 2011. Patterns of seed longevity and dormancy in obligate 

seeding legumes of box-ironbark forests, south-eastern Australia. Austral Ecology 36: 185 – 194. 

Ortega, Y.K. and D.E. Pearson. 2005. Weak vs. Strong Invaders of Natural Plant Communities: 

Assesssing Invasibility and Impact. Ecological Applications 15(2): 651 – 661. 

Ouren, D.S., C. Haas, C.P. Melcher, S.C. Stewart, P.D. Ponds, N.R. Sexton, L. Burris, T. 

Fancher, and Z.H. Bowen. 2007. Environmental Effects of Off-Highway Vehicles on Bureau of 

Land Management Lands: A Literature Synthesis, Annotated Bibliographies, Extensive 

Bibliographies, and Internet Resources. U.S. Geological Survey, Reston, VA. 241 p. 

Paschke, M., C. Abs, B. Schmid. 2002. Effects of Population Size and Pollen Diversity on 

Reproductive Success and Offspring Size in the Narrow Endemic Cochlearia bavarica 

(Brassicaceae). American Journal of Botany 89(8): 1250 – 1259. 

Pellant, M. and C.R. Lysne. 2005. Strategies to enhance structure and diversity in crested 

wheatgrass seedings. Pages 81–92 in N.L. Shaw, M. Pellant, S.B. Monsen (comps), Sage-Grouse 

Habitat Restoration Symposium Proceedings, June 4–7 2001, Boise, ID. U.S. Forest Service 

Proceedings RMRS-P-38, Rocky Mountain Research Station, Fort Collins, CO. 130 pp. 

Randall, J. 1996. Weed control for the preservation of biological diversity. Weed Technology 

10:370–383. 

Rejmanek, M. 1989. Invasibility of plant communities. Pages 369–388 in J.A. Drake, J.A. 

Mooney, F. di Castri, R.H. Grove, F.J. Kruger, M. Rejmanek, and M. Williamson, editors.  

Biological invasions. A global perspective. Wiley, Chichester, England. 

Reynolds, R., J. Belnap, M. Reheis, P. Lamothe, and F. Luiszer. 2001. Aeolian dust in Colorado 

Plateau soils: Nutrient inputs and recent change in source. PNAS. 98(13): 7123–7127. Available: 

www.pnas.org/cgi/doi/10.1073/pnas.121094298. 

Rigge, M., A. Smart, B. Wylie. 2013. Optimal Placement of Off-Stream Water Sources for 

Ephemeral Stream Recovery. Rangeland Ecology and Management: 66(4): 479 – 486. 

Rinella, M.J., B.D. Maxwell, P.K. Fay, T. Weaver, R.L. Sheley. 2009. Control Efforts 

Exacerbates Invasive-Species Problem. Ecological Applications 19(1): 155 – 162. 

Rogers, L.A., and D.E. Schindler. 2011. Scale and the detection of climatic influences on the 

productivity of salmon populations. Global Change Biology. 17: 2546–2558. 

Roth, D. 2008a. Monitoring Report Pediocactus bradyi Marble Canyon, Coconino County, 

Arizona. Navajo Natural Heritage Program, Window Rock, AZ. 9p. 

Roth, D. 2008b. Monitoring Report Sclerocactus mesae-verdae Transplant Project Northern 

Navajo Fairgrounds, Shiprock, San Juan County, New Mexico. Navajo Natural Heritage 

Program, Window Rock, AZ. 8p. 



78 

 

Ryan, K.C. 2004. Chapter 8: Global Change and Wildland Fire, Pages 175 – 183 in J.K. Brown, 

J.K. Smith (Editors), Wildland Fire in Ecosystems: Effects of Fire on Flora. Gen. Tech. Rep. 

RMRS-GTR-42 vol. 2. U.S. Department of Agriculture, Forest Service, Rocky Mountain 

Research Station, Ogden, Utah. 257 pp.  

Salguero-Gómez, R., W. Siewert, B.B. Casper, K. Tielbörger. 2012. A demographic approach to 

study effects of climate change in desert plants. Philosophical Transactions of the Royal Society 

B 367: 3100 – 3114. 

Sayer, S. 2014a. “Fwd: Cougar Creek State Section.” Email to Jennifer Lewinsohn, Service 

dated December 2, 2014. Supervisory Rangeland Management Specialist, Bureau of Land 

Management, Burley Field Office, Burley, Idaho. 

Sayer, S. 2014b. “leafy spurge in CAS.” Email to Jennifer Lewinsohn, Service dated December 

12, 2014. Supervisory Rangeland Management Specialist, Bureau of Land Management, Burley 

Field Office, Burley, Idaho. 

Sayer, S. 2014c. “water tank location in Idaho.” Email to Jennifer Lewinsohn, Service dated 

December 3, 2014. Supervisory Rangeland Management Specialist, Bureau of Land 

Management, Burley Field Office, Burley, Idaho. 

Schaffer, M.L. and B.A. Stein. 2000. Safeguarding our precious heritage, pp. 301-321 in Precious 

heritage: The status of biodiversity in the United States. (eds.) B.A. Stein, L.S. Kutner, and J.S. 

Adams. Oxford University Press, Oxford, New York.  

Schwinning, S., O.E. Sala, M.E. Loik, J.R. Ehleringer. 2004. Thresholds, memory and 

seasonality: understanding pulse dynamics in arid/semi-arid ecosystems. Oecologia 141: 191 – 

193.  

Schwinning, S. and O.E. Sala. 2004. Hierarchy of responses to resource pulses in arid and semi-

arid ecosystems. Oecologia 141(2): 211 – 220. 

Seager, R., T. Mingfang, I. Held, Y. Kushnir, J.Lu, G. Vecchi, H. Huang, N. Harnik, A. 

Leetmaa, N. Lau, C. Li, J. Velez, and N. Naik. 2007. Model projections of an imminent 

transition to a more arid climate in southwestern North America. Science 316:1181-1184. 

Segura, F., J.J., Martínez-Sánchez, M. Aguado, J.A. Franco, M.J. Vicente. 2014. Could recently 

locally extinct population patches of Astragalus nitidiflorus regenerate from the soil seed bank? 

Journal of Arid Environments 110: 75 – 78.    

Selleck, G.W., R.T. Coupland, and C. Frankton. 1962. Leafy spurge in Saskatchewan. Ecological 

Monographs 32:1–29. 

Shahriary, E., M.W. Palmer, D.J. Tongway, H. Azarnivand, M. Jafari, M. Mohseni Saravi. 2012. 

Plant species composition and soil characteristics around Iranian piospheres. Journal of Arid 

Environments 82: 106 – 114.  



79 

 

Sharifi, M.R., A.C. Gibson and P.W. Rundel. 1997. Surface dust impacts on gas exchange in 

Mohave desert shrubs. Journal of Applied Ecology 34: 837 – 846. 

Shohet, C., and L. Wolf. 2011. Botanical studies of the Goose Creek milkvetch in Utah – 2011 

population survey results from known and new sites. 2011 Botanical Survey Report. Prepared for 

BLM, Utah State Office, #L10PS02416. 23 pp. + Maps + Excel data summary. 

Sillitoe, B. 2015a. “Goose Creek milkvetch question.” Email to Jennifer Lewinsohn, Service 

dated June 22, 2015. Assistant Field Office Manager, Bureau of Land Management, Salt Lake 

City Field Office, Salt Lake City, Utah. 

Simons, A.M. 2009. Fluctuating natural selection accounts for the evolution of diversification bet 

hedging. Proceedings of the Royal Society B 276: 1987 – 1992. 

Sinervo, B., F. Mendez-de-la-Cruz, D. Miles, B. Heulin, E. Bastiaans, M. Villagran-Santa Cruz, 

R. Lara-Resendiz, N. Martinez-Mendez, M. Calderon-Espinosa, R. Meza-Lazaro, H. Gadsden, L. 

Avila, M. Morando, I. de la Riva, P. Sepulveda, C. Rocha, N. Ibarguengoytia, C. Puntriano, M. 

Massot, V. Lepetz, T. Oksanen, D. Chapple, A. Bauer, W. Branch, J. Clobert, and J. Sites. 2010. 

Erosion of lizard diversity by climate and altered thermal niches. Science. 328: 894–899. 

Smith, F.J. 2007. Survey for Astragalus anserinus in Nevada. Prepared for Boise Service Office, 

Boise, Idaho. Prepared by Western Ecological Services, Inc. 39 p.   

Smith, S.D., T.E. Huxman, S.F. Zitzer, T.N. Charlet, D.C. Housman, J.S. Coleman, L.K. 

Fenstermaker, J.R. Seemann, R.S. Nowak. 2000. Elevated CO2 increases productivity and 

invasive species success in an arid ecosystem. Nature 408: 79 – 82. 

Solomon, S., D. Qin, M. Manning, R.B. Alley, T. Berntsen, N.L. Bindoff, Z. Chen, A. 

Chidthaisong, J.M. Gregory, G.C. Hegerl, M. Heimann, B. Hewitson, B.J. Hoskins, F. Joos, J. 

Jouzel, V. Kattsov, U. Lohmann, T. Matsuno, M. Molina, N. Nicholls, J. Overpeck, G. Raga, V. 

Ramaswamy, J. Ren, M. Rusticucci, R. Somerville, T.F. Stocker, P. Whetton, R.A. Wood and D. 

Wratt, 2007: Technical Summary. In: Climate Change 2007: The Physical Science Basis. 

Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental 

Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. 

Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United 

Kingdom and New York, NY, USA.  

Soons, M.B. 2003. Habitat Fragmentation and Connectivity: Spatial and Temporal 

Characteristics of the Colonization Process in Plants. ISBN 90-393-3429-3. 129 pp. 

Stebbins, G.L. 1970. Adaptive Radiation of Reproductive Characteristics in Angiosperms, I: 

Pollination Mechanisms. Annual Review of Ecology and Systematics 1: 307 – 326. 

Stevens, R. and S.B. Monsen. 2004. Chapter 9 Mechanical Plant Control in Monsen, S.B., R. 

Stevens, N.L. Shaw, comps. Restoring Western Ranges and Wildlands, Volume 1. USDA Forest 

Service Gen. Tech. Rep. RMRS-GTR-136. Pages 65 – 88. 



80 

 

Stott, C. 2014. “Re: mineral lick placement question and water tank question.” Email to Jennifer 

Lewinsohn, Service dated December 17, 2014. Rangeland Management Specialist, Bureau of 

Land Management, Wells Field Office, Elko, Idaho. 

Sugden, E.A. 1985. Pollinators of Astragalus monoensis Barneby (Fabaceae): New Host 

Records; Potential Impact of Sheep Grazing. Great Basin Naturalist 45(2): 299 – 312. 

Tharp, J. 2013. Personal communication. July 23, 2013. Field Visit to Cougar Pass, Idaho. 

Assistant Field Office Manager, Bureau of Land Management Burley Field Office, Burley, 

Idaho. 

Theodozio, J. 2013. “Fwd: 2010, 2011, & 2012 goose creek monies” Email to Jennifer 

Lewinsohn, Service dated September 19, 2013. Rangeland Management Specialist, Bureau of 

Land Management, Burley Field Office, Burley, Idaho. 

Theodozio, J. 2014a. “Re: Data request for candidate plant Goose Creek milkvetch” Email to 

Jennifer Lewinsohn, Service dated April 15, 2014. Rangeland Management Specialist, Bureau of 

Land Management, Burley Field Office, Burley, Idaho. Excel spreadsheet attachment. 

Theodozio, J. 2014b. “water tank location in Idaho” Email to Jennifer Lewinsohn, Service dated 

December 5, 2014. Rangeland Management Specialist, Bureau of Land Management, Burley 

Field Office, Burley, Idaho. 

Theodozio, J. 2014c. ASAN Spurge Monitoring Plots. Rangeland Management Specialist, 

Bureau of Land Management, Burley Field Office, Burley, Idaho. Excel spreadsheet. 

Theodozio, J. 2015a. “Another question for you.” Email to Jennifer Lewinsohn, Service dated 

January 9, 2015. Rangeland Management Specialist, Bureau of Land Management, Burley Field 

Office, Burley, Idaho. 

Theodozio, J. 2015b. “Goose Creek milkvetch questions.” Email to Jennifer Lewinsohn, Service 

dated June 22, 2015. Rangeland Management Specialist, Bureau of Land Management, Burley 

Field Office, Burley, Idaho. 

Thomas and McAlpine 2010, Fire in the Forest. Cambridge University Press, Cambridge, U.K. 

211p. 

Tielbörger, K., M.C. Bilton, J. Metz, J. Kigel, C. Holzapfel, E. Lebrija-Trejos, I. Konsens, H.A. 

Parag, M. Sternberg. 2014. Middle-Eastern plant communities tolerate 9 years of drought in a 

multi-site climate manipulation experiment. Published on October 6, 2014 in Nature 

Communications 5:5102, DOI:10.1038, ncomms6102, www.nature.com/naturecommunications. 

9p. 

Travaset, A. and D.M. Richardson. 2006. Biological invasions as disruptors of plant reproductive 

mutualisms. TRENDS in Ecology and Evolution. 21(4): 208 – 216. 



81 

 

Trenberth, K.E., P.D. Jones, P. Ambenje, R. Bojariu, D. Easterling, A. Klein Tank, D. Parker, F. 

Rahimzadeh, J.A. Renwick, M. Rusticucci, B. Soden and P. Zhai, 2007: Observations: Surface 

and Atmospheric Climate Change. In: Climate Change 2007: The Physical Science Basis. 

Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental 

Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. 

Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge University Press, Cambridge, United 

Kingdom and New York, NY, USA. 

Trombulak, S.C. and C.A. Frissell. 2000. Review of ecological effects of roads on terrestrial and 

aquatic communities. Conservation Biology. 14(1): 18–30. 

U.S. Fish and Wildlife Service (Service). 2006a. Summary of the factors affecting Astragalus 

anserinius (Goose Creek milkvetch), observations from the 2004 and 2005 census efforts. 

Prepared June 27, 2006. 6 pp. + table. 

U.S. Fish and Wildlife Service (Service). 2006b. Astragalus holmgrenorium (Holmgren milk-

vetch) and A. ampullarioides (Shivwits milk-vetch) Recovery Plan. September 22, 2006. 

U.S. Fish and Wildlife Service (Service). 2008a. Tables summarizing Idaho, Nevada, and Utah 

Astragalus anserinus Element Occurrences and threats. Prepared April 18, 2008. 17 pp. 

(Previously cited as Service 2008b in 2009, 12-month finding). 

U.S. Fish and Wildlife Service (Service). 2008b. Tables, maps, and proposal summarizing 2008 

post-wildfire re-census effort. Prepared July 3, 2008. 18 pp. (Previously cited as Service 2008c in 

2009, 12-month finding). 

U.S. Fish and Wildlife Service (Service). 2008c. Photos from 2008 post-wildfire re-census effort. 

Photos 1-4 of rangeland drills taken on June 9, 2008; photos 5-7 of retardant taken on June 11, 

2008. 16 photos. (Previously cited as USFWS in litt 2008 in 2009, 12-month finding). 

U.S. Fish and Wildlife Service (Service). 2013. Combined Field Reports from 2013 visits to 

Goose Creek milkvetch habitat in Idaho, Nevada, and Utah. 89pp. 

U.S. Fish and Wildlife Service (Service). 2014a. Goose Creek milkvetch Status Summary Dated 

December 10, 2014. 6 p. 

U.S. Fish and Wildlife Service (Service). 2014b. Precipitation Summary for Grouse Creek 

weather station RAWS data 1991 – 2014.  1 p. 

U.S. Fish and Wildlife Service (Service). 2014c. Final Draft Ecological Effects of Ground 

Disturbance and Roads on Plants and Recommended Buffer Distances, with Emphasis on the 

Uinta Basin, Utah. Dated March 6, 2014. 15pp. 

U.S. Fish and Wildlife Service (Service). 2015. Goose Creek milkvetch Stressor Summary. 

Dated January 29, 2015. 6p. 



82 

 

D.J. Manier, D.J.A Wood, Z.H. Bowen, R.M. Donovan, M.J. Holloran, L.M. Juliusson, K.S. 

Mayne, S.J. Oyler-McCance, F.R. Quamen, D.J. Saher, and A.J. Titolo. 2013. Summary of 

Science, Activities, Programs, and Policies that Influence the Rangewide Conservation of 

Greater Sage-Grouse (Centrocercus urophasianus). Prepared in cooperation with the Bureau of 

Land Management. Open File Report 2013-1098, 170 p. http://pubs.usgs.gov/of/2013/1098. 

U.S. Forest Service (USFS). 2014. Fire Effects Information System Glossary 

(http://www.fs.fed.us/database/feis/glossary.html#FACIATION: accessed 12/5/2014). 

Utah Conservation Data Center. 2007. Email to Gina Glenne with Element Occurrence Records 

dated November 1, 2007. Map printed for clarity. 

Van Buren, R. and K.T. Harper. 2002. Lesquerella tumulosa 2001 Status Report: Kodachrome 

Bladderpod Population and Vegetative Characteristics. Prepared for BLM Grand Staircase 

Escalante National Monument. Prepared by Utah Valley State College, Orem, Utah. 9p. 

Van Buren, R. and K.T. Harper. 2003. Demographic and Environmental Relations of Two Rare 

Astragalus species Endemic to Washington County, Utah: Astragalus holmgreniorum and A. 

ampullarioides. Western North American Naturalist 63(2): 236 – 243. 

Van Buren, R. and K.T. Harper. 2004. Two year Annual Monitoring Report 2003 and 2004 for 

Astragalus ampullarioides. Submitted to BLM St. George Field Office, St. George, Utah. 

Prepared by Utah Valley State College, Orem, Utah. 28 pp. 

Verhulst, J., C. Montana, M.C. Mandujano, M. Franco. Demographic mechanisms in the 

coexistence of two closely related perennials in a fluctuating environment. Oecologia 156(1): 95 

– 105.  

VonNiederhausern 2014a. “GCM CCA Info” Email to Jennifer Lewinsohn, Service dated 

September 15, 2014. Rangeland Management Specialist, Bureau of Land Management, Salt Lake 

Field Office, Salt Lake, Utah. 

VonNiederhausern 2014b. “Re: mineral lick placement question and water tank question.” Email 

to Jennifer Lewinsohn, Service dated December 18, 2014. Rangeland Management Specialist, 

Bureau of Land Management, Salt Lake Field Office, Salt Lake, Utah. 

VonNiederhausern 2014c. “post-fire spurge treatment.” Email to Jennifer Lewinsohn, Service 

dated December 18, 2014. Rangeland Management Specialist, Bureau of Land Management, Salt 

Lake Field Office, Salt Lake, Utah. 

Welsh, S.L., N.D. Atwood, S. Goodrich, L.C. Higgins. 2008. A Utah Flora, Fourth edition, 

revised. 1019 pp. 

West, N.E. and J.A. Young. 2000. Intermountain Valleys and Lower Mountain Slopes. North 

American Terrestrial Vegetation, Second Edition. Edited by Michael G. Barbour and William 

Dwight Billings. Pp. 257–284. 



83 

 

Whisenant, S.G. 1990. Changing fire frequencies on Idaho's Snake River Plains: ecological and 

management implications. Pages 4–10 in E.D. McArthur, E.M. Romney, S.D. Smith, and P.T. 

Tueller (editors), Proceedings of a Symposium on Cheatgrass Invasion, Shrub Die-off, and Other 

Aspects of Shrub Biology and Management. U.S. Forest Service General Technical Report INT-

276, Intermountain Forest and Range Experiment Station, Ogden, Utah. 

Wilcove, D. S., D. Rothstein, J. Dubow, A. Phillips, and E. Losos.  1998.  Quantifying threats to 

imperiled species in the United States.  Bioscience Vol. 48(8): 607–615. 

Wilcock, C. and R. Neiland.  2002.  Pollination failure in plants: why it happens and when it 

matters.  Trends in Plant Science Vol. 7 (6):270–277. 

Williams, W.A. and J.R. Elliott. 1960. Ecological significance of seed coat impermeability to 

moisture in crimson, subterranean, and rose clovers in a Mediterranean-type climate. Ecology 

41(4): 733 – 742. 

Wilson, J.S., O.J. Messinger, T. Griswold. 2009. Variation between bee communities on a sand 

dune complex in the Great Basin Desert, North America: Implications for sand dune 

conservation. Journal of Arid Environments 73: 666 – 671. 

Wirthlin, W. 2013. “Goose Creek Milkvetch and mining in NV.” Email to Jennifer Lewinsohn, 

Service dated October 2, 2013. Geologist, Bureau of Land Management, Nevada State Office, 

Reno, Nevada. 

Wolters, G.L., C.H. Sieg, A.J. Bjugstad, and F.R. Gartner. 1994. Herbicide and fire effects on 

leafy spurge and seed germination in 1994 Leafy Spurge Symposium, July 26-29, 1994. p. 44. 

Bozeman, MT.  Research Note, 1994, RM-526, Rocky Mountain Forest & Range Exp. Station, 

USDA Forest Service. 

Wright, H.A. and A.W. Bailey. 1982. Fire Ecology in United States and Southern Canada. Wiley 

Interscience Publication. 27 pp. 

Ziska, L.H., J.B. Reeves III, B. Blank. 2005. The impact of recent increases in atmospheric CO2 

on biomass production and vegetative retention of cheatgrass (Bromus tectorum): implications 

for fire disturbance. Global Change Biology 11: 1325 – 1332. 

  




