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Rangewide Threat Analysis (2005) 



Invasive Species 

• Defined as “an exotic or native species that is 
non-native to the specific ecosystem under 
consideration and whose introduction causes, 
or is likely to cause, economic or 
environmental harm or harm human health” 
(Clinton 1999). 



Invasive Species Affecting Habitats of 
Greater Sage-grouse 

•Cheatgrass •Musk Thistle •White-top •Diffuse 
knapweed

•Mediterranean 
Sage

•Medusahead •Scotch Thistle •Sulphur 
cinquefoil 

•Russian 
knapweed 

•Tansy ragwort 

•Meadow 
hawkweed 

•Russian Thistle •Perennial 
pepperweed 

•Spotted 
knapweed 

•Purple 
loosestrife 

•Orange 
hawkweed 

•Snowthistles •Rush 
Skeletonweed 

•Squarrose 
knapweed 

•Yellow toadflax 

•Halogeton •Canada Thistle •Oxeye daisy •Poison hemlock •Dyer’s woad 

•Common 
crupina 

•Bull Thistle •Hoary Cress •Leafy Spurge  



Exotic Annual Grasses 

• “Cheatgrass and medusahead have become the most 
problematic of the exotic annual grasses within the 
Sage-grouse Conservation Area” (Miller et al. 2011) 

• Introduced in the 1890s (Mack 1981); 
• Winter annuals that rely on winter precipitation; 
• More dominant in the intermountain west (Miller et 

al. 2011); 
• More arid, lower elevation, Wyoming big sagebrush 

habitats are highly susceptible (Chambers et al. 
2007); 
 



Distribution of Sagebrush 

Distribution of sagebrush land cover within the Sage-Grouse Conservation Area based on land cover mapped in the 
early 2000s in western North America. The map represents the percent of the landscape dominated by sagebrush 
land cover, not site-specific percentages of ground cover. As such, the map delineates a general representation of 
sagebrush distribution. From Knick and Connelly (2011) Introduction of SAB Vol. 38 on Greater Sage-grouse Ecology. 



Distribution of Greater Sage-grouse 

Current and pre–Euro-American settlement distribution of sage-grouse in North America (Schroeder et al. 
2004) within the Sage-Grouse Conservation Area (SGCA). Gunnison Sage-Grouse ranges also are included in 
southeastern Utah and southwestern Colorado. The SGCA was delineated by buffering the potential pre–Euro-
American settlement distribution by 50 km. From Introduction of SAB Vol. 38 on Greater Sage-grouse Ecology. 



Cheatgrass Probability 

Predicted distribution of cheatgrass modeled from logistic regressions of presence/absence of cheatgrass and 
environmental factors measured at survey points (Meinke et al. 2009). From Chapter 10 of SAB Vol. 38 on Greater 
Sage-grouse. 



Cheatgrass Dominance and Risk in the 
Great Basin 

• Bradley and Mustard (2005, 2006) estimate that cheatgrass 
now dominates 7% within a portion of the northern Great 
Basin; 

• Balch et al. (2013) determined through Moderate Resolution 
Imaging Spectroradiometer (MODIS) that cheatgrass currently 
dominated at least 6% of the central Great Basin (650,000 
km2). 

• Meinke et al. (2009) mapped the probability of the presence 
of cheatgrass across floristic provinces in the west and 
determined that almost 50% of the mapped area has a 
moderate to high probability of cheatgrass presence (281,000 
km2); 

• Suring et al. (2005) determined that approximately 65% of the 
Great Basin ecoregion had environmental conditions suitable 
for moderate to high risk of cheatgrass invasion. 



So How Does Annual Grass Affect the Bird 
Through Various Life Stages? 



Lek Dynamics 

Relation between trend of lek counts and exotic vegetation within 5 km, all 
management zones combined. Lek trends tended to be lower as the cover of exotic 
species increased at both the 5-km and 18 km scales (Johnson et al. 2011) 



Nest and Brood Rearing Habitat Selection 
• Preliminary results from ongoing research in the Virginia 

Mountains (Coates/Lockyer) indicates that adult females 
selected for perennial grasses while avoiding annual grasses 
at the nest site. 

• In this same study, brood-rearing females also appeared to 
avoid annual grasses both during the day and at night 
(day=7.4% ± 1.3, night=5.5% ± 0.9, random=9.5% ± 1.2); 
however, the differences were not statistically significant. 

• Similarly, in a study conducted in south-central Wyoming, 
Kirol et al. (2012) found that selection of microhabitat for 
nests was negatively correlated with cheatgrass. 

• In northeastern California, Davis (2013 thesis) found that 
“loss and degradation of existing sagebrush habitats and 
conversion of large tracts of sagebrush to other vegetation, 
such as annual grasslands and juniper (Juniperus 
occidentalis) woodlands, will likely result in declining sage-
grouse populations because of reduced nesting success and 
decreased productivity”. 



Nesting Habitat Selection in the Virginia 
Mountains, NV. 

Mean values (lines represent standard errors) of percentages of cover by perennial grass and annual 
grass at sage-grouse nest sites compared to dependent and independent random points, 2009 –2012. A, 
Cover values at the nest. B, Cover values within 10m of the nest. C, Cover values within 25m of the nest. 

Importance of 
perennial grass 
cover increases in 
areas with lower 
shrub cover. 



  
Survival and Recruitment 
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Recruitment
Rainfall

Annual variation in precipitation is a primary driver of recruitment



- Since 1999 wildfires have burned over 2,678,000 ha in Nevada
- Conversion of native shrubs to exotic grassland fundamentally 
changes vegetative composition of sage-grouse habitats.



This habitat disturbance has a fundamental negative 
influence on sage-grouse population dynamics.
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Synopsis (Blomberg et al. 2012) 

• Exotic grasslands (within 5 km) had a negative 
influence on recruitment that was interactive 
with annual rainfall;  

• Recruitment was consistently low in areas with a 
substantial exotic grassland footprint even 
following years of favorable rainfall; 

• Males breeding at leks with substantial exotic 
grassland impacts had lower annual survival 
compared to males at leks surrounded by native 
sagebrush habitats. 
 



Fire Cycle 

Fires mapped in the western United States from 1960 to 2007. Fire information was obtained from 500 source 
data sets obtained from the U.S. Bureau of Land Management, U.S. Forest Service, U.S. National Park Service, 
and other state and federal agencies. 



Predicted distribution of cheatgrass modeled from logistic regressions of presence/absence of cheatgrass and 
environmental factors measured at survey points (Meinke et al. 2009). From Chapter 10 of SAB Vol. 38 on Greater Sage-
grouse. 





Conifer Encroachment 

• Utah Juniper (Juniperus osteosperma) 
• Western Juniper (Juniperus occidentalis) 
• Single-leaf pinyon pine (Pinus monophylla) 
• Two needle pinyon pine (Pinus edulis) 
• Rocky Mountain juniper (Juniperus scopulorum) 



Juniper Distribution 

Utah Juniper Western Juniper 



Pinyon Distribution 

Single Leaf Pinyon Pine Two needle (Colorado) Pinyon 



Conifer Encroachment 
• As much as 90% of the areas currently dominated by 

pinyon and juniper in the sagebrush steppe and Great 
Basin sagebrush types were predominately persistent 
sagebrush vegetation prior to the late 1800s (Tausch 
et al. 1981, Johnson and Miller 2006, Miller et al. 
2008); 

• The area of pinyon-juniper woodlands has increased 
approximately 10-fold throughout the western U.S. 
since the late 1800s (Miller and Tausch 2001). 

• Wisdom et al. (2005) determined that, in 3 ecological 
provinces, 41% of existing sagebrush (1.9 million ha) 
was estimated to be at moderate to high risk of 
pinyon and juniper encroachment. 
 



Conifer Encroachment 

• Suring et al. (2005) determined that 35% of 
the sagebrush area (1.7 million ha) in the 
eastern Great Basin was at high risk to 
displacement by pinyon-juniper woodlands. 

• Additionally, mountain big sagebrush 
appeared to be the most susceptible to 
displacement by pinyon-juniper woodlands. 



Mechanisms 

• Heavy livestock utilization in the 1800s that 
reduced fine fuels and reduced fire occurrence 
(Miller and Rose 1999; Heyerdahl et al. 2006, 
Swetnam et al. 2001) 

• Successionally aggressive nature of the 
species in that they eliminate the understory 
component as increased infilling occurs 
(Johnsen 1962, Tausch and Tueller 1990, 
Miller et al. 2000) 
 



Juniper Encroachment 

Relationship between juniper and mountain big sagebrush canopy cover in three plant associations: Artemisia 
tridentata ssp. vaseyana-Symphoricarpos oreophilus/Stipa columbiana (ARTRV-SYOR/STCO), A. tridentata ssp. 
vaseyana/Festuca idahoensis (ARTRV/FEID), and A. tridentata ssp. vaseyana/Stipa thurberiana (ARTRV/STTH) (Miller 
et al. 2000) in Chapter 10 of Ecology of Greater Sage-grouse SAB Volume. 



Sage-grouse Response to Conifer Encroachment 
(USGS – TWS Conference, Casazza et al. 2011) 

• At larger scales (7.9 ha and 226.8 ha), areas encroached by Utah 
juniper and single leaf pinyon pine were avoided by grouse.  

• Sage-grouse avoided mixed sagebrush/tree (MST) ( 40 trees/ha) at 
both scales, but the larger scale had greater support.  

• There was an age difference in how sage-grouse chose to avoid, or 
not, tree encroached habitats.  
1. During the spring, yearlings selected areas with more pinyon 

pine and juniper trees. 
a) Yearling females are less experienced at selecting nest 

sites and may be more tolerant of trees.  
b) Additionally, evidence suggests that not all yearling 

females attempt to reproduce, which may partly explain 
age class differences.  

 
 



Pinyon-Juniper Encroachment

226.8 ha scale7.9 ha scale

~ 3.5% cover of P/J ~4.5% cover of P/J 
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During the breeding and winter seasons adults selected sites with less tree 
encroachment than yearlings. 
 



Sage-grouse Response to Conifer 
Encroachment (USGS TWS Conference 2010) 

• Avoidance most supported when patch widths 
exceeded 200 m.  
– Management directed at preventing the width 

of a patch that consists of a relatively low tree 
density from exceeding >200 m will likely 
reduce avoidance behavior of those areas by 
grouse.  

  
 



Juniper Avoidance (Freese, M. OSU 
Thesis 2009) 

“During both the breeding and summer 
seasons, Greater Sage-grouse preferred cover 
types with less than 5% juniper canopy cover 
compared to those same cover types with 
greater than 5% juniper canopy cover.” 



Conifer Avoidance (Doherty et al. 2008) 

“Sage-grouse selected large expanses of 
sagebrush with gentle topography and 
avoided conifer*, riparian, and energy 
development” 
– Sage-grouse avoided conifer at the 0.65 km scale 

(850m x 850m). 
 
*Conifer in the study area included Rocky Mountain 

Juniper and Ponderosa Pine 



Preliminary Results (Pine Nut Mountains) 
• Evidence of avoidance of trees using general telemetry locations.  

– Mean distance between used day locations and the closest tree was 176.5 m ± 
28.5; 

– Additionally, in 2012, a strong avoidance of PJ was observed for used night 
locations (109.8 m ± 24.7), much more so than used day locations (45.5 m ± 
7.8).  

 
• During the day, grouse appeared to use locations farther from PJ (50.0 m ± 

10.0) than locations at the population level (23.5 m ± 2.9).  
 
• At night, sage-grouse used locations farther from PJ (111.0 m ± 23.7) than 

those random locations within the vicinity (48.9 m ± 11.4) and within the 
study area (17.4 m ± 6.8).  

 
• In 2012 only, during the nest monitoring stage, preliminary findings 

suggested that sage-grouse avoided trees at nest locations (156.3 m ± 
21.1) compared to within the vicinity (82.3 m ± 16.0) and within the study 
area (22.6 m ± 5.0).  



Tree Avoidance (Pine Nut Mountains) 

Average distance (m) from pinyon and juniper trees to general telemetry locations 
and to random sites in the Pine Nut Mountains, 2011 and 2012.  (Preliminary 
Results – USGS Open File Report XXX-XXXX) 



Response of Sage-grouse Post Treatment 

Proportion of total grouse locations found in each treatment type during the dispersal and 
fall season, Sink Valley, Utah, 2005 – 2007 (Frey, Utah State University Progress Report). 



Treatment Methods (Cheatgrass) 
• Pyrenophera semeniperda fungus (Black Fingers 

of Death) 
– Consumes seeds of cheatgrass 

• Pseudemonas flourescens D7 bacteria 
(rhizobacterium): (Dooley and Beckstead 2009) 
– Root colonizing bacterium that influences root growth 

of cheatgrass 

• Application of herbicide (e.g. Plateau, Oust) 
• Maintain/Improve health of existing perennial 

grass community (Blank and Morgan, 2012) 



Healthy Perennials – A Pre-emptive Strike 
• “A common thread in ecosystem resistance to 

cheatgrass invasion is healthy, well-established, 
perennial grass communities such as the natives”: 
– Bluebunch wheatgrass (Pesudoroegneria spicata); 
– Bottlebrush squirreltail (Elymus elymoides); 
– Bluegrass (Poa secunda), and 
– Idaho fescue (Festuca idahoensis), as well as 
– the introduced Crested wheatgrass (Agropyron cristatum) 
(Beckstead and Augspurger 2004, Chambers et al. 2007, and 

Humphrey and Schuup 2007); 
• Relative to controls (B. tectorum without competition), 

established perennial grasses significantly hindered the 
growth of cheatgrass (Blank and Morgan 2012). 



Treatment Methods (Pinyon-Juniper) 



Prescribed Fire 



Mastication 



Chaining 



Hand Removal 



Evaluating 
Treatments  

Bristow Thesis – 2010 
“Long-term vegetation 
response to treatments 
of prescribed fire and 
chaining in Great Basin 
pinyon-juniper 
woodlands” 
 

• Tree dominance recovered 
40 years after chaining; 

• Shrub and herbaceous 
species continued to 
dominate sites 33 years after 
prescribed burn treatment; 

• *Drawback – cheatgrass was 
present at prescribed fire 
sites and not chaining sites; 

• Greatest density of newly 
established trees occurred in 
control (untreated) plots. 



Questions??? 


