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[bookmark: _Toc475517908]Introduction and Background
Mule Deer Initiative
The Lander/Green Mountain Mule Deer Initiative was started in 2014 in response to extensive and growing public concern about mule deer numbers and mule deer hunting opportunity in the South Wind River and Sweetwater herd units. The Wyoming Game and Fish Department (WGFD) is aware of public desire to consider change(s) in mule deer hunting season structure and management direction to improve mule deer populations in these two herd units.  

The Lander/Green Mountain Mule Deer Working Group (Working Group) was established by WGFD in June 2014 and was comprised of 13 citizens representing the public at large, landowners/livestock producers, hunters (one is a youth), outfitters, area business persons, and WGFD Lander Region field level wildlife managers. The purpose of the Working Group was to “assist the WGFD’s Lander Region in an analysis of the South Wind River mule deer herd unit (Deer Hunt Areas 92, 94, and 160) and the Sweetwater mule deer herd unit (Deer Hunt Areas 96 and 97)” and “to provide WGFD with recommendations that may be used in developing short and long-term herd management recommendations for mule deer in Deer Hunt Areas 92, 94, 96, 97, and 160.” The Working Group met over the course of a year and half, and presented WGFD with mule deer management recommendations in August 2015.  Some of these recommendations were also presented to the public in December 2014, during the hunting season setting process in spring 2015, and again in December 2015.

WGFD responded to the Working Group’s recommendations in the Wyoming Game and Fish Department’s Implementation Plan for the Lander/Green Mountain Mule Deer Working Group’s Recommendations for the South Wind River and Sweetwater Mule Deer Herd Units (May 2016). This plan addresses management issues as prioritized by the Working Group including: 1) Research and Monitoring, 2) Adaptive Management, 3) Hunting Season Structure, 4) Habitat Management, 5) Education and Public Outreach, 6) All Terrain Vehicles (ATVs), 7) Predator Management, and 8) Wildlife Law Enforcement and WGFD Field Presence. WGFD presented strategies, actions, and proposed timelines for implementation considering WGFD resources and statutory authorities. 

WGFD is very appreciative of the time and effort the Working Group expended developing their recommendations. WGFD has and will continue to review and consider their recommendations as this plan is implemented.

It is clear while multiple factors have likely caused the decline of mule deer in the South Wind River and Sweetwater herd units and throughout Wyoming over the last twenty-five years, habitat quality and availability have had a significant influence.  Several important mule deer habitats such as aspen, mixed mountain shrub, and sagebrush steppe are in declining condition as a result of persistent drought, changing plant community structure (succession), noxious and invasive species, and fire suppression.  

Though landscape-scale protection, restoration, and management of mule deer habitats will be needed to sustain mule deer herds at desired levels, the abundance of wildlife and wildlife habitats throughout both these herd units has and will continue to be the result of progressive land management and stewardship by private landowners, agriculture producers, state and federal land management agencies, and others.  It is important all land managers, whether on public or private land, continue to play a role in protecting and providing wildlife habitat.
Historically, Wyoming Game and Fish Department (WGFD) has placed highest priority on managing winter ranges used by mule deer and other ungulates based on the assumption these habitats are most limiting to population growth.  Nutrition during summer and autumn has an important influence on survival and especially reproduction (Julander et al. 1961, Julander 1962, Pederson and Harper 1978).  Recent research has established nutrition during summer and fall periods is critically important for mule deer fawn production and survival (Tollefson et al. 2011, Monteith et al. 2013).  The body condition of does moving from fall or “transition” ranges (habitats at mid-elevation mule deer move through or stop over in during fall and spring migration) onto winter range significantly influences fawn survival and recruitment the following year (Bishop et al. 2005, Tollefson et al. 2010).  There is also growing evidence improving forage quality on late summer and fall transition range can enhance a population’s growth potential by increasing pregnancy rates and overwinter survival of fawns and adults (Lomas and Bender 2007, Bishop et al. 2008).  Sawyer et al. (2009b) demonstrated mule deer use stopover sites as they migrate between summer and winter ranges.  Deer spend more time at these sites presumably to forage and conserve energy as they progress to winter range.  In light of this insight, the Working Group is focusing emphasis on summer and transition ranges to increase fawn production and survival.   Habitat work in these areas may produce the greatest net benefit for deer.  The Working Group also recognizes continued habitat work on winter ranges where it has potential to reduce over-winter mortality is important.

It is generally accepted quality mule deer habitat includes a mix of early- and mid-succession plant communities, especially those containing higher proportions of preferred browse species.  Natural disturbance regimes, including periodic fire, are essential to maintain vegetation in a range of successional stages beneficial to mule deer.  In addition, mule deer must also be able to use their seasonal habitats effectively.  Because migration routes/corridors serve as the critical link between summer and winter ranges, they must be unimpeded by physical barriers (e.g., game-proof fences, roads, etc.) and protected from various forms of development and human disturbance (e.g., housing and energy development).  

Most habitat treatments are intended to replicate natural disturbance events through such actions as prescribed burning, mowing, chaining, discing, thinning, and selective application of herbicides.  Treatments typically target older plant communities that are less productive and of lower nutritional value.  Other treatments seek to control invasive species such as cheatgrass or to restore converted rangelands through seeding and cultivation.  To be most effective, habitat treatments should focus on those seasonal habitats and locations having the greatest potential to influence mule deer survival and reproductive success.  In general, the nutritional plane of mule deer entering the winter has the greatest influence on their survival through winter and spring, and also has a major effect on health and survival of fawns (Tollefson et al. 2011, Montieth et. al. 2013b).  

Funding and planning resources to implement habitat projects are limited.  Ideally, available resources should be invested in habitats and locations where the greatest benefits will be realized.  Accordingly, emphasis should be placed on important (or historically important) summer/fall transition ranges where there is high potential for successful restoration and improvement.  However, opportunities to implement habitat projects are often dependent on local area interest, partnerships, and funding availability.  The momentum realized from local efforts may evolve into broader initiatives yielding additional resources that can be channeled into identified statewide priorities.
[bookmark: _Toc475517909]Habitat Management
The following section is the habitat management portion of the Wyoming Game and Fish Department’s Implementation Plan for the Lander/Green Mountain Mule Deer Working Group’s Recommendations for the South Wind River and Sweetwater Mule Deer Herd Units (May 2016). The goals, objectives, and strategies will guide our management practices to the extent possible. Several projects are already planned or being implemented for each herd unit which follow or were templates used to develop these guidelines. 

A. Implement vegetation management practices and treatments to enhance and or protect mule deer habitat on a landscape scale, while considering ecological and economic effects and impacts on other species.

· [bookmark: _Toc405375587]WGFD will develop and/or update habitat management plans for each herd unit, including protocols for design and implementation of treatments to maintain healthy and productive mule deer seasonal ranges with emphasis on late-summer and transition habitats. Each mule deer herd unit’s plan will be updated as additional information comes to light due to collaring efforts and research (Summer 2016).  Components of these plans will include:

· WGFD will provide a summary of projects completed, projects ongoing, and projects proposed.  In 2016, WGFD will be continuing work on the South Pass Aspen project and is initiating a similar aspen project on Green Mountain and additional cheatgrass control work in Red Canyon. (Summer 2016 and beyond)

· WGFD will continue to design and implement habitat projects to maintain and enhance productive mule deer seasonal ranges.  (Ongoing)  

· When developing habitat improvement projects WGFD will utilize the recently published “Recommendations for Managing Mule Deer Habitat in Wyoming” and will adhere to WGFD Protocols for Treating Sagebrush.

· [bookmark: _Toc405375590]WGFD will provide a map of protected mule deer habitat and important areas to consider for additional protection and conservation for each herd unit. WGFD will continue to seek long-term protection of important mule deer habitats through land acquisitions, conservation easements, cooperative agreements and land-use management plans. 
(Summer 2016 – Ongoing)

· [bookmark: _Toc405375591]WGFD will coordinate with state and federal land management agencies to discuss fire management plans/policies that, under appropriate conditions, may allow natural ignition wildfires to burn when they will benefit mule deer.   (Winter 2017-2018) 

· [bookmark: _Toc405375592]WGFD will coordinate with state and federal land management agencies to discuss timber management activities designed to maintain and improve mule deer habitat, specifically including clear-cuts, stand thinning, and aspen and cottonwood enhancement. 
(Winter 2016-2017)



B. Improve habitats in crucial areas as determined by movement research.

· WGFD will utilize mule deer movement and habitat use studies to refine and improve our knowledge of important migration corridors, and habitats.  This information will be utilized to conduct migration corridor risk assessments and development and/or modification of habitat management plans and enhancement projects as outlined in the preceding subsection. 
(Implementation will begin as data are received from collar studies and other sources)

· WGFD will continue collaboration with other agencies and land managers to develop and implement habitat management plans. (Spring/Summer 2017)

C.  Reduce spread of noxious and invasive species to improve habitat.
· [bookmark: _Toc405375624][bookmark: _Toc405375626][bookmark: _Toc405375625]In conjunction with weed and pest districts and land management agencies, WGFD will map areas where non-native invasive plants threaten mule deer habitat in the South Wind River and Sweetwater herd units and evaluate the risk of invasive species establishment in mule deer habitats. Once mapped, WGFD and partners will work to aggressively treat non-native invasive plants using chemical, mechanical, biological, and grazing techniques. (Mapping of  invasive plants is being done and should be completed Spring 2017 and will be updated annually)
· WGFD will continue with on-going invasive treatments and work with private landowners and public land managers to prioritize and treat new areas.  
(Ongoing and included in mapping exercise above)
[bookmark: _Toc405375627]
· WGFD will cooperate with multi-agency partnerships, including county weed and pest districts, to develop coordinated approaches to identify and prioritize cheatgrass infestations and fund and implement control programs on public and private lands. The Natural Resource Conservation Service (NRCS) has new guidelines for cheatgrass treatments which will be helpful when working with private landowners. Fremont County recently declared cheatgrass a noxious weed, which should be helpful in securing additional funds for treatments. (Ongoing)

· WGFD will cooperate with other agencies and non-governmental organizations to increase public awareness about invasive plant species and measures they can take to reduce their spread. WGFD will continue to work with Fremont County Weed and Pest District to promote their Play, Clean, Go Initiative. (Ongoing)

D.   Improve our knowledge how vegetation management affects mule deer and other species. 
· [bookmark: _Toc405375585]WGFD will use Rapid Habitat Assessments to identify problem areas and assess vegetative production/utilization.  The Eastern Greater Yellowstone Ecosystem mule deer project will help prioritize important habitats. Conducting vegetation assessments and monitoring requires additional man-power.  WGFD will seek opportunities through joint ventures to provide seasonal personnel to increase assessment and monitoring efforts. (Ongoing,  additional emphasis added upon completion of habitat management plans)

· WGFD will continue assessment and monitoring to better understand changes in vegetation communities as a result of management actions and how mule deer and other herbivores use those communities. (Ongoing)

· WGFD will follow “Recommendations for Managing Mule Deer Habitat in Wyoming” when designing habitat improvement projects, and follow habitat guidelines for other wildlife which may be influenced by treatments designed to enhance mule deer habitat. Similarly, when habitat treatments are planned in areas such as shrub-dominated winter and transitional ranges or aspen communities, but the treatments are intended primarily to benefit other wildlife species, proponents should evaluate short and long-term effects on mule deer before treatments are implemented. (WGFD currently follows these recommendations and protocols, and will continue to do so)

· [bookmark: _Toc405375584]WGFD will advocate appropriate management actions to ensure sustainable utilization levels where other herbivores contribute to excessive forage utilization. (Ongoing)

E. [bookmark: _Toc405375598]Avoid or minimize impacts to mule deer migration routes and remove existing barriers to mule deer movement.
· WGFD will conduct a risk assessment (analysis of existing threats, potential for threats and opportunities for conservation actions) for each designated Ungulate Migration Corridor.   WGFD will work with stakeholders to review existing information and collect additional data to help determine risks, existing protections and appropriate management actions.

· [bookmark: _Toc405375599]WGFD will work closely with WYDOT, county road departments, irrigation districts, railroads, energy companies, and other entities to design projects that eliminate or minimize barriers to migrating mule deer and incorporate features (e.g., over- and underpasses, right-of-way fences, project layout, etc.) that restore or improve migration over/through existing roads, highways, ditches, and other projects. (Ongoing, but will increase emphasis and coordination once the mule deer movement study is initiated/completed)

· [bookmark: _Toc405375600]WGFD will encourage WYDOT and county road departments to establish less palatable vegetation in highway rights-of-way to reduce vehicle/mule deer collisions and to mow rights-of-way as far off the roadway as possible to enhance motorists’ ability to see wildlife. (Ongoing)

· WGFD will recommend fence designs compatible with mule deer passage and minimize entanglements. Provide fencing configuration guidelines most suitable to mule deer movement to land management agencies, private landowners, WYDOT and others. (Ongoing)

· WGFD will collaborate with housing developers, housing associations, and county commissions to avoid fence construction to the greatest extent possible.  Where fences are necessary, construct or modify existing fences most suitable to mule deer movement and that minimize entanglement. (Ongoing)

· [bookmark: _Toc405375601]WGFD will identify and prioritize fences that impede mule deer movement and work with NRCS, conservation districts, land management agencies, landowners, and others to identify and modify or remove existing fences and other barriers that impede mule deer movement.  NRCS already requires that all new fencing follow wildlife friendly designs. Utilize volunteers to implement fence removal projects. (Ongoing, and in conjunction with the mule deer movement study) 

· WGFD will identify migration corridors throughout the South Wind River herd unit and assess risks to these migration routes, and develop solutions to potential conflicts. Identification of similar risks and solutions will be completed as much as possible in the Sweetwater herd unit in the absence of migration research. 
	(Implementation will begin as data are received from collar studies and other sources)

F. Form partnerships with Bureau of Land Management (BLM), U.S. Forest Service (USFS), Natural Resource Conservation Service (NRCS), private landowners, and non-governmental organizations.
· [bookmark: _Toc405375588]WGFD will continue to work cooperatively with land management agencies to implement monitoring programs that will detect and document potential decline or conversion of important habitats, especially on winter, summer and transitional ranges, and take appropriate action to avoid, minimize, or mitigate the impact. (Ongoing)
[bookmark: _Toc405375593]
· [bookmark: _Toc405375607]WGFD will continue to work cooperatively with private landowners to provide technical and financial assistance to enhance mule deer habitat. (Ongoing)

· WGFD will work with land management agencies and private landowners to incorporate deer habitat assessments or monitoring in their programs. (Ongoing)

· WGFD will encourage the NRCS to develop a Mule Deer Initiative similar to their sage-grouse and black-footed ferret initiatives to leverage federal money to implement mule deer habitat improvement projects. (Winter 2016/17)
· WGFD will continue to work with non-governmental organizations such as the Muley Fanatic Foundation, Mule Deer Foundation, and others to fund and implement needed research, monitoring, and project implementation. (Ongoing)

G. Consider the impacts other species have on the landscape and on mule deer and their habitats. 

· [bookmark: _Toc405375603]WGFD will utilize Rapid Habitat Assessments in the South Wind River and Sweetwater herd units to gather habitat condition information. Where additional monitoring is deemed necessary, production and utilization transects, or project monitoring transects will be set up. 
(Ongoing, additional emphasis added upon completion of habitat management plans)
· [bookmark: _Toc405375604]WGFD will coordinate closely with land management agencies and private landowners to encourage changes in habitat management and land uses to improve habitats when data indicate habitats are in poor condition. (Ongoing)

· Population management objectives were revised for both the South Wind River and Sweetwater mule deer herd units in 2015 and will be reviewed every 5 years. We will use WGFD Rapid Habitat Assessments in the herd objective review process to gauge habitat conditions and trends, and make recommendations accordingly. 
(Next objective reviews in 2020, with Rapid Habitat Assessments conducted in all prior years)
[bookmark: _Toc475517910]Mule Deer Habitat Requirements

Mule Deer Habitat Needs:  Adapted from the Platte Valley Mule Deer Habitat Plan, 2012
Regardless of where you are in the West there are several key habitat components all mule deer require:  food, cover, and water, and space.  In addition to these components, their arrangement on the landscape is also important to be effectively utilized by mule deer (Odocoileus hemionus).  

Seasonal migrations are common, with mule deer moving great distances from higher elevation summer ranges receiving more annual precipitation, falling mostly in the form of snow.  Lower elevation winter ranges nearly always receive less annual precipitation.  Figure 1 shows the precipitation patterns across South Wind River and Sweetwater Herd Units. Figure 2 shows vegetation types in both herd units as represented by U.S. Geological Survey (USGS) GAP Analysis Data. 

[image: ]
Figure 1. Average precipitation for the South Wind River and Sweetwater mule deer herd units, 1981 – 2010. Dark red = lowest precipitation ~8 inches, Dark green = higher precipitation up to 44 inches.
[image: ]
Figure 2. Vegetation map of South Wind River and Sweetwater mule deer herd units. Light green = sagebrush and sagebrush mixed habitats

Mule Deer Habitat Basics
Mule deer are primarily browsers, with the majority of their diet being comprised of forbs and browse.  Because deer have a smaller rumen than cattle in relation to their body size, they are forced to be much more selective and specific in their dietary intake.  Plant communities consisting of a variety of species are more beneficial for deer than single species communities.  Plant age is inversely correlated to plant forage value, so younger and more diverse plant communities are most beneficial to foraging deer.  Mixtures of age classes of plant communities are also important, as some plants are utilized as forage resources, while others provide hiding and thermal cover.
  
Instead of eating large quantities of low-quality feed like mature grass, mule deer must select the most nutritious plants and parts of plants.  The presence and condition of the shrub component of the landscape influences many factors affecting mule deer populations.   Disturbance is a key element to maintaining high quality mule deer habitat.  In the past, different fire cycles and human disturbance, such as logging, resulted in higher mule deer abundance than we see today.  Although weather patterns, especially precipitation, drive mule deer populations in the short-term, only landscape-scale habitat improvement will likely result in long-term gains in mule deer abundance.

Periodic disturbance is usually necessary to stimulate plant productivity.  Disturbance can be achieved through mechanical, chemical, or biological means, including but not limited to:  controlled grazing, prescribed or natural fire, herbicide applications or mechanical methods (i.e. brush mowing).

Older age plants typically possess greater amounts of secondary compounds that negatively affect taste or odor of the plant in order to protect it from herbivory.  Many of the preferred browse species lose vigor and production with age.  Not only does the lack of annual leaders present obvious problems for foraging mule deer, but the lack of seed production significantly reduces a plant’s ability to replace itself or recruit new plants.

The seasonal deer diet varies from a growth promoting (high protein and phosphorous) diet in spring to a fattening (high carbohydrate, fat, and energy) diet in fall, to a maintenance (low protein and energy) diet in winter (Dietz and Nagy 1976).  Seasonal use of plant types varies from high grass use in spring, high forb-use in summer and fall to high shrub use in winter (Figure 3).  Variability among seasons, deer ranges and years is exceedingly high.    

[image: ]
 Figure 3. Diets within each season of the year can vary substantially depending on available moisture, vegetative species presence/absence in each seasonal range, and individual plants’ stage of growth.    
Habitat Selectivity
Mule deer are mostly active during late afternoon, early evening, and early morning hours.  The rest of their day is spent resting in protected and well covered environments such as heavy sagebrush draws, rocky outcrops, or juniper/aspen thickets.  Hiding or resting locations are selected to provide concealment, a view of the surrounding terrain, and easy access to escape routes.  Steep and rugged topography comprised of browse vegetation is often preferred.  Mule deer are highly mobile for short periods such as the fall and spring during migration between winter and summer ranges.  However, for most of the year they establish “home ranges,” which may vary from a few hundred acres to more than a square mile depending on the arrangement and abundance of essential food, cover, and water.  A mosaic of plant communities providing hiding cover, thermal cover, fawn-rearing habitat, and foraging areas intermixed are more valuable than a habitat lacking one or more habitat components.

Many deer in Wyoming migrate between relatively moist, higher elevation summer range habitats and lower, drier, foothill or basin wintering areas.  In most areas, this movement primarily occurs in April and May and again in October and November.  There is an ongoing mule deer migration study that will provide further insight into mule deer movements and habitat use in the South Wind River Herd Unit and this information will assist in prioritizing future habitat projects. 
      
In many areas, deer making seasonal movements will use mid-elevation, mountain shrub transitional ranges that can provide high quality forage.  During mild winters (i.e. minimal amounts of snow), deer will use transitional ranges for extended periods.  Transition ranges provide abundant, high quality forage that can improve the condition of deer prior to arriving on winter ranges and help deer regain condition more quickly in the spring. 
 
Cover Requirements
One third to half of a deer’s use area should be comprised of cover (thermal and hiding), while the remaining area made up of foraging habitat.    Inadequate cover may result in increased predator efficiency and rates, particularly when compounded with environmental stresses. 
 
Thermal cover is necessary to protect deer from cold temperatures, high winds, and winter snows as well as from heat and insects in summer.  Adequate cover, regardless of season, allows mule deer to conserve energy for body maintenance and reproduction. 

There are four kinds of cover habitat: escape/hiding, loafing, thermal and fawning.  Three of the four cover types are required, regardless of seasonal range.  Fawning cover is only required on spring and summer ranges.  

· Hiding/Escape Cover:  Escape cover is used by mule deer whenever an immediate threat is perceived.  Escape cover should be interspersed throughout the habitat, providing deer with maximum security.  Hiding cover, defined as “any vegetation capable of hiding 90 percent of deer from human view at a distance equal to or less than 200 feet,” is needed throughout the year.  (Thomas et al. 1979)

· Loafing Cover:  Loafing cover is where mule deer spend most of their time, including time spent sleeping, resting and ruminating between periods of feeding and traveling.  Loafing areas are close to escape cover and provide seclusion from human disturbance.

· Thermal Cover:  Thermal cover is very important to mule deer habitat, protecting deer from cold winter temperatures and summer heat and insects.  

· Fawning Cover:  Fawning cover contains areas of escape cover and hiding cover closely interspersed, along with water sources and high quality forage.  High quality riparian habitats can provide conditions for improved growth rates and survival during the first year of life.  



Seasonal Ranges
Because mule deer food varies seasonally, important mule deer range requires a mixture of trees, shrubs, (woody, perennial plants of low heights), forbs (herbaceous, broadleaved flowering plants), and grasses.  Locations where food, cover, and water occur together are preferred feeding areas.  Mule deer select foods that are palatable, succulent, and nutritious.  However, seasonal availability of various plants and seasonal metabolic requirements of deer also influence the selection of forages.  Generally, the seasonal food habits of mule deer include the following:

Spring – As early greening grasses and forbs emerge, mule deer stop eating shrubs of relatively low nutritional value and start consuming early-greening grasses and other palatable, succulent, and nutritionally rich herbaceous plants.  In late spring, their diet includes a variety of grasses and forbs with a few shrubs.
By following snowmelt patterns to higher elevations, animals access high-quality emerging plant shoots, capitalizing on high protein levels found in plants at that particular growth stage.  

For mule deer does, energy costs are highest during the period of lactation.   Energy requirements increase exponentially for does during the first month following parturition, and are higher than requirements of bucks or yearlings during this time period.  The highest energy cost for does occurs from late winter to mid-summer.  

Delayed snowmelt increases winter mortality of deer if body reserves are depleted long before new plant growth resumes.  Late spring storms may have detrimental effects on the deer’s ability to recover their body condition leading up to parturition.  Following winters with deep snows, deer may give birth to smaller fawns due to the doe’s high nutritional demands in their last trimester of pregnancy. 
 
In some years, high protein requirements associated with lactation may be poorly timed depending on the level of green-up.  These added levels of animal stress caused by environmental factors may be detrimental to the fawn(s), doe, or both.  Timing of parturition, body size of fawn(s) at birth, and early survival of fawns are closely linked to winter and spring nutrition. However, Tollefson et al. (2011) makes it clear quality of forage during summer and fall is very important when concerned about mule deer fawn productivity.

Body fat is the major energy reserve of the body.  Carry-over effects of previous nutritional deficiency may ultimately affect pregnancy rates if animals are unable to replenish reserves following severe winters or successive years of producing young.  Higher fat levels in does likely increases the rate of pregnancy, twinning, and size of fawns at time of parturition.  Winter and spring body fat levels buffer the effects of declining food supplies when energy demands cannot be met by the forages mule deer are choosing on the landscape.  

Summer – During this period, mule deer use a wide variety of habitats and consume many different foods.  However, as grasses dry and cure, consumption decreases to a very low level.  At this time, forbs sometimes comprise as much as two-thirds of the diet.  In late summer, deer begin to replace forbs in their diet with shrubs.  In summer, cool shaded slopes or an area with a breeze to deter biting insects will be most attractive.  The idea of attractiveness can also include seclusion or protection from wind.  Studies indicate that the optimum combination of cover types required by deer on summer and transitional ranges includes: (1) 20 percent hiding cover, (2) 10 percent thermal cover, (3) 5 percent fawning cover, and (4) an additional 5 percent of combined hiding, thermal, or fawning cover. The remaining 60 percent of the mule deer range should be feeding areas (Olson 1992).
Riparian areas comprise a small portion of the landscape but are of high importance for mule deer.  Thermal and screening cover and year-round forages for deer are found in this habitat type.  With access to moisture, these areas can support a higher diversity of plants (grasses, forbs and shrubs).  Extended green periods due to water table access result in improved succulence of vegetation and elevated nutritive content for longer periods of time.  Riparian habitats are desired by domestic livestock for the same reasons, resulting in potential competition for forage, cover, and space.    

High elevation habitat types utilized by mule deer as summer range include coniferous forests (lodgepole pine, Douglas fir, spruce, other spp.) and smaller inclusions of deciduous forest, mainly aspen, in the Wind River and Green and Crooks Mountain ranges.  Mature forests are used for thermal and hiding cover and open meadow or shrub habitats are utilized for foraging.  Availability and quality of forage in late summer and early autumn, a time when mule deer does face multiple energy demands, is critical to reproduction.  The reproductive success of mule deer does can be strongly correlated to the nutritional quality of diets ingested and body condition.   Poor diet quality can result in a lower probability of becoming pregnant, reduced twinning rates, as well as a later onset of estrous.  Focusing efforts on assessing and improving the quality and quantity of forages available in summer and fall will likely result in improved mule deer populations and productivity of the herd (Tollefson et al. 2011).

Highest intakes of digestible nutrients by mule deer occur in summer.  Metabolic and nutritional requirements may preclude animals from feeding in areas with low forage abundance or low nutritive value.  As forage plants mature and their quality (including energy) declines in July and August, mule deer does experience the stress of lactation and bucks require greater nutrient levels for antler growth.  Therefore, energy may be limiting during late summer, and can be further exacerbated by drought. 
 
Regaining body mass lost during winter is critical for adults in the population.  Mule deer does will continue to lose body mass for several weeks following fawning because of the high demands of lactation.  In normal years, does are able to regain body mass quickly during the summer.   Heavier females are more likely to reproduce and to produce a greater number of fawns (i.e. higher twinning rates) and have earlier fawning periods than lighter weight females   (Tollefson et al.  2011).

Summer foraging conditions and the body mass of does in the fall are two key factors that ultimately determine whether a fawn(s) will be carried to term or not.  Nutritional resources available in summer and autumn are used by juveniles to increase the likelihood of attaining a body mass and condition that enable them to survive the upcoming winter. 
 
Although hiding, thermal, and fawning cover are important to deer, habitat quality on forested landscapes (Summer Range) usually is considered in terms of forage quality and quantity.  Mule deer require habitats comprised of multiple seral stages to meet their habitat requirements in high elevation forest environments.  

Fall – With fall frosts, mule deer shift dietary intake to predominantly shrubby vegetation.  Forbs still receive moderate use if available and may still account for a significant portion of the diet.  As mule deer descend in elevation in fall, their diets shift and contain a higher percentage of mixed mountain shrub species such as true mountain mahogany, antelope bitterbrush, currant, and a declining amount of herbaceous forages as those plants senesce.  Until snow levels impede movement, mule deer will typically reside at this elevation through the breeding season.  Transition ranges are comprised of private lands, State of Wyoming owned lands, fringe areas of USFS lands, and lands administered by the BLM (Lander Field Office).  Shrubby vegetation such as antelope bitterbrush, while requiring more energy to process but is high in carbohydrates, is preferred by mule deer as they gain condition and fat stores in preparation for winter. 

In winters without adequate snow cover, mule deer will remain on transitional ranges, where forage quality and diversity of plants (i.e., forbs and shrubs) is often higher than lower elevation basin habitats.  Deer may also be forced to stay on transition ranges longer in spring based on snowpack levels in the higher elevations.

For bucks, energy requirements are typically highest during the fall rut due to increased activity levels and decreased time spent foraging.  This activity results in loss of body weight and shrinking of important fat reserves.  In late fall, they feed primarily on the current year’s growth of leaves and stems of key shrub species.  Females often allocate more time than males to foraging during the breeding season, but males increase their foraging times significantly post-rut.  
Bucks are typically in best condition in early autumn before the onset of the rut and in worst condition in late winter.  By comparison, timing of highest and lowest body condition is delayed for reproductive females.  Females are typically in best condition at the onset of winter when their nutritional demands are lowest and in worst condition in the month following parturition.  

Deer fawns with access to higher nutritional levels reach larger body sizes at the time of weaning, and the larger their individual body mass at the beginning of winter, the higher the likelihood of survival and subsequent recruitment into the herd.  Transitional range habitats play a critical role in assisting fawns reach these important levels.
    
Body fat levels of female mule deer depend largely on summer and fall nutrition.  Mule deer does are fairly effective at accruing body fat if late summer and fall forage quality is adequate, and can regain body fat prior to the onset of winter. 
 
Winter – During this period, shrubs comprise the bulk of the deer diet because other kinds of food are dead and usually covered by snow.  Important species on winter range include Wyoming big sagebrush, mountain big sagebrush, antelope bitterbrush, and winterfat.  Energy expenditures to reach these short-statured forage resources under snow are often higher than the nutritional gain from consuming them.  Mule deer may also rely on hay field leftovers or stored forages as agricultural fields comprise some of the winter range.  

During winter, mule deer prefer open-timbered, west-facing exposures and shrub-covered, south-facing exposures where warmer temperatures exist and snow depths are minimal.  Thermal cover requirements increase on winter range, but feeding areas and other types of cover are still necessary.  Persistent snow cover greater than 12 inches deep generally results in deer moving to suitable winter range at lower elevations.
 
 Snow depths directly influence the choice of traditional wintering areas as deer search for areas where energy costs are lower and food availability, specifically exposed shrubs, is higher.  The lowest elevation vegetative communities are comprised of sagebrush spp., bitterbrush, rabbitbrush, and small inclusions of other shrub species.  During the heart of the winter and early spring when there is little ground forage available due to snow, mule deer are on a starvation diet of twigs and branches from browse species. Woody vegetation is more difficult to digest than grasses and forbs, and often lacks enough nutritional value to maintain body condition.  The presence of volatile oils in evergreen and semi-evergreen shrubs such as sagebrush, juniper, and pine can greatly affect species use by deer on winter ranges. 

During periods of inadequate nutrition and high environmental stress, mule deer use stored body fat and body protein (if necessary) to survive.  Adult deer may lose 20% or more of their body weight while on winter ranges (Stewart 2011).  Winter survival for deer depends on the weather, levels of stored fat reserves, and the deer’s ability to conserve energy.  In environments with prominent seasonal changes, food resources are commonly limited during dormant seasons.  Dietary quantity and quality are highly variable, with significant declines in digestible nutrients during the winter.  Due to the poor forage quality available in winter months, it is often not possible for bucks to recover to pre-rut body mass levels.   Regardless of habitat type, quality of typical winter range diets is inadequate to prevent high energy expenditures and weight loss in mule deer. However, the rate of weight loss can be reduced by improving winter range forage conditions.  Winter and spring body fat levels buffer the effects of declining food supplies when energy demands cannot be met by the forages mule deer are choosing on the landscape.  

In some cases, noxious or invasive species have infiltrated into native plant communities, replacing native shrub communities with a perennial herbaceous understory to non-native grasslands dominated by invasive plants (i.e. cheatgrass).  Low elevation, arid rangelands have been most susceptible to these invasions.  Disturbances to these habitat types, particularly aggressive mechanical treatments and hot natural or prescribed fire, may result in expansion or invasion by non-native species.    

Expansion and maturation of juniper woodlands in the absence of disturbance in lower elevation transition and winter ranges may decrease understory diversity and productivity, resulting in less forage for mule deer (Bender et al. 2007, Cox et al. 2009).  Increasing woody cover in some cases decreases the amount and diversity of herbaceous and browse species.  

Winter snow accumulation can be significant and is essential to assure perennial flows in springs and streams.  Winter snow pack is also critical in providing soil moisture necessary for production and maintenance of high quality mule deer forages on all seasonal ranges.

Development and Habitat Fragmentation   
Fences, roads, subdivisions, and energy development sites may all negatively affect mule deer daily or seasonal movements and migrations, and may ultimately preclude use of important habitats (i.e. crucial winter range).  Efforts should be made to mitigate these impacts whenever possible.  The human population in Wyoming is slowly increasing.  With continued population increases, subdivision of land, residential development, road and infrastructure development, and further fragmentation of habitats is likely.  In addition to residential development on private lands, reserves of oil and natural gas, as well as opportunities identified for wind energy development, also occur.  Energy development and extraction on public and private lands will potentially occur.  Lower elevation winter range areas will likely be most impacted by this type of development.  In addition, an increasing number of people are recreating on public lands in multiple seasonal ranges utilized by mule deer.  This disturbance may result in the loss of habitat effectiveness in key habitats that may otherwise be suitable.
    
Physiological stresses occur when energy expenditures by an animal are increased due to alarm or avoidance movements.  These are generally attributed to interactions with humans or activities associated with human presence (traffic, noise, pets, etc.).  During winter months, this stress could be particularly important because animals are typically operating at a negative energy balance.  In addition, the diversion of an animal’s energy reserves can be detrimental for other critical periods during the life cycle, such as gestation and lactation. 
Other Habitat Related Issues For Future Project Planning
Fences
Miles of fences across rangelands can create hazards and barriers for wildlife. Although they are necessary for livestock management and for marking property boundaries, there are ways to modify fences so they are less detrimental to wildlife species.  Fences are often installed to allow for better control of livestock grazing, timing, duration, and intensity of use and also to keep wildlife and livestock off of road-ways.  By controlling livestock use, vegetation will have longer grazing recovery periods during the growing season, providing increased and improved forage for resident and seasonal big game.  Deferred grazing is recommended after or before many habitat treatments and fencing provides the infrastructure to allow for more control.  Fencing out important riparian corridors or installing exclosures for spring developments are also justification for installing fences. 

There is support from the BLM and WGFD to examine existing fences on the landscape and make recommendations for conversions to wildlife friendly fences.  Many fences are in disrepair and are a significant barrier to various species of wildlife, often times resulting in injury/death.  Re-construction of fencing in the pastures/allotments would continue to allow for the control of livestock use on surrounding upland and riparian areas, managing the season, timing, and duration of use on vegetation by providing reliable, physical control measures during periods of domestic grazing use.  

Recommendations for wildlife friendly fencing:
· Various types of wildlife friendly fences can be utilized depending on the purpose of the fence and topography of the area
· Visibility and the ability to jump over and crawl under fences are important aspects to making fences wildlife friendly
· Typically wildlife friendly spacing requires that the top wire does not exceed 42” with 12” between the top and second wire.  The bottom wire needs to be at least 16” off ground level.  
· The top and bottom wires should be smooth wire when possible
· Fence posts should be placed at 16.5’ intervals  
· Fences can be modified in areas or passages where wildlife concentrate and cross frequently by leaving gates open or installing portions of drop-down fences 

For more detailed information on specific wildlife friendly fence designs please refer to:  “A Landowner’s Guide to Fences and Wildlife: Practical Tips to Make Your Fences Wildlife Friendly”.

Roads and Highways
Collisions with motor vehicles account for a large number of mule deer mortalities, with greater rates of collisions occurring in areas with higher densities of mule deer and motor vehicle traffic.  Combined with right-of-way fencing, the risk to mule deer is highest near Lander and Red Canyon, with increased risks in winter near Beaver Rim, and from Muddy Gap to Jeffrey City.  The South Wind River Mule Deer Movement Study described later in this plan will assist with identification of migration routes used by mule deer in that herd unit, and a similar proposal would do the same for the Sweetwater herd unit.




Water Development
Water is a key habitat requirement for wildlife and is often a limiting factor in the arid West.  Water development is an important tool for improving rangeland conditions and often allows wildlife to utilize habitats that they previously could not as long as there is suitable habitat and adequate forage available.  In landscapes where historic water sources have been degraded or lost and if productive mule deer forage still exists, enhanced water sources are crucial for maintaining productive deer herds.   Strategically placed water developments influence mule deer distribution and it is recommended to maintain a distance of < 3 miles between water developments so that mule deer habitat is within 1.5 miles of a permanent water sources (Cox et al. 2009). 

Spring developments
· Involves enhancing a current water source (spring or seep) by fencing it off and usually piping water to a nearby tank
· Exclusion fence around the spring is installed to protect the source from trampling effects from livestock and will remove compaction and sloughing which results from concentrated hoof action 
· Wildlife escape ramps will be installed in water tanks and fence exclosures will be wildlife-friendly
· Water should be allowed in the tanks during frost free periods to allow for wildlife use, even if cattle are not in the pasture
· Riparian vegetation species richness, diversity, density, and abundance will increase following development and protection

Guzzlers
· Designed to collect and store rainwater in suitable wildlife habitats
· Typically consists of a metal structure that involves a precipitation catchment apron and a wildlife accessible tank or drinker
· Generally installed in remote areas typically in places with long travel distances to perennial water sources (> 1 mile minimum)
· Reduced travel distances may improve mule deer fawning ratios and also reduce predation during travel 
· Wildlife escape ramps will be installed in water tanks

Riparian area enhancement
· The lack of seasonal livestock grazing patterns on and around spring sites can degrade riparian habitat and water quality 
· Fencing off riparian areas may be necessary in some situations and allowing some access openings for livestock may be beneficial
· All fencing should meet wildlife-friendly standards
· Fencing is not always a practical option so developing off stream water sources, attracting livestock away from sensitive areas using salt or minerals, or adjusting the timing of livestock grazing may also prove useful in protecting riparian areas
· Riparian areas can also be enhanced through stream manipulation which can benefit mule deer riparian habitats by adjusting stream boundaries to allow for more water to reach adjacent riparian zones and thus increasing vegetation potential
· There is not a one-size-fits-all approach and stream manipulations need to be designed on a site specific scale in order to effectively improve riparian habitat
· Invasive species within riparian habitats are common.  Canada thistle, Russian olive and tamarisk, leafy spurge, perennial pepperweed and whitetop are all problematic within the South Wind River and Sweetwater Herd Units.  Particular attention should be paid to manage and prevent the spread of weed infestations in riparian habitats

Prescribed Grazing
Livestock grazing can impact mule deer, especially in arid environments where heavy grazing can remove much of the herbaceous cover critical for doe nutrition and fawning cover.  Shrubs can also be overgrazed further intensifying poor nutritional condition.  However, grazing can be done in a manner compatible with wildlife and proper grazing management can be a useful tool to enhance wildlife habitat.  Grazing management plans should seek to maintain or increase density, diversity, and overall productivity of forage species crucial to mule deer habitat whenever feasible. 

Management plans need to be developed on a site-specific basis and should consider the following recommendations: 	
· Distribution of cattle and the timing, frequency, and intensity of grazing are the most important aspects of a grazing management plan
· Rotational and/or deferred grazing systems will enhance forages used by mule deer in spring and early summer
· Short duration, high intensity use should be conducted during the active growth period in spring
· Livestock grazing can be used specifically as a method for dispersing and planting seed by trampling
· Growing season rest and recovery for perennial plants is required to provide health and vigor of perennials
· Minimize grazing on particular shrubs such as bitterbrush, by adjusting livestock use patterns and dates 

Targeted grazing
Usually involves grazing to achieve a specific objective such as reducing noxious weeds
· High intensity, short duration grazing can be utilized to manage cheatgrass 
· Cheatgrass can be nutritious forage in its early growth stage and it should be targeted for grazing in the vegetative stage prior to the formation of seedheads  
· Grazing needs to be monitored closely to ensure it does not begin to negatively impact the native and desirable forage
· Alternative livestock such as goats and sheep can be used to control noxious weeds such as leafy spurge and spotted knapweed, however use of goats and sheep within inhabited bighorn sheep ranges is not recommended due to risk of potential disease transmission





Conservation Easements
Increased development is a threat to mule deer habitat.  Conservation easements can be used as a tool to preserve habitat on private lands with willing landowners.  Conservation easements are a voluntary legal agreement between landowners and a land trust in which the owner sells or donates their right to residentially or commercially develop their property in order to conserve the lands’ agricultural and natural values into perpetuity.  In return, landowners receive tax benefits or cash in agreement not to develop their property.  Conservation easements are individually tailored for each landowner and stipulations such as the ability to build a certain number of homes/structures on the property, retaining the right to sell the land, and whether or not to allow public access for recreation/hunting purposes are often negotiated.  Ultimately, the benefits to landowners, wildlife, and the land as a result of an easement can be priceless.  

Currently, more than 20,000 acres of private lands have been enrolled in conservation easements in the South Wind River mule deer herd unit, with about 7,000 more acres conserved under ownership by The Nature Conservancy’s Red Canyon Ranch and Sweetwater Preserve.  Additional properties in areas important to mule deer remain at risk for ex-urban home developments.
 
For more information on conservation easements contact organizations like the Wyoming Stock Growers Land Trust, Rocky Mountain Elk Foundation, and The Nature Conservancy. 

Biological Control for weed management
Complete eradication of noxious weeds is often difficult to achieve and when the long term goal is to reduce weed densities, biological control can often be applied.  By reuniting noxious weeds with their natural controls (insects, pathogens) that restrict them in their native range, it is possible to achieve a balance between the control agent and the weed.  Weed bio-control can be useful in environments where other control methods are not feasible, for instance in areas sensitive to chemical controls or near streams and rivers.  Bio-control is also useful in terrain that is inaccessible for other control methods and it requires little or no disturbance to the ground or other vegetation.  It can be a valuable tool to improve grazing and wildlife habitat as it controls noxious vegetation while still allowing the native vegetation to thrive.  

Musk thistle has been successfully controlled in some areas using a weevil as a control agent.  Insects have also been used on leafy spurge with some success. Cheatgrass bio-herbicide in the form of Pseudomonas fluorescens bacteria is also becoming commercially available, and trials across the State of Wyoming have shown good control of cheatgrass and other annual grasses.

For more detailed information contact the local Fremont County Weed and Pest Office.
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Several important vegetation and habitat attributes specific to enhancing mule deer habitat: 
1. Shrub Nutritive Quality
2. Vegetation Production and Utilization
3. Species Diversity
4. Species Density
5. Aspen Regeneration
6. Riparian Habitat
7. Animal Barriers and Disturbance

Within each attribute, there are desired conditions identified to help guide habitat enhancements and project designs.  Desired conditions were designed to focus on the seasonal range where it would have the greatest impact on mule deer. 

The ability to monitor habitat treatments to achieve the desired condition of the habitat and ultimately improving the mule deer herd is a crucial aspect of this plan.  Monitoring the effectiveness of habitat improvements is essential to adaptive management.  A list of potential monitoring methods were identified and included various methods employed by our federal partners and methods available to private landowners as well (Table 1).  Methods chosen to monitor for a specific desired condition will vary depending on the project objective, available personnel, and desired results.  There is a need to monitor precipitation data and correlate with the success of habitat treatments.  Available time and personnel for monitoring must be considered when choosing methods and whenever possible monitoring should be conducted in a cooperative manner.

	Table 1.  Habitat features with desired conditions and examples of monitoring methods to track success of the project in meeting the prime objective.  Full descriptions of techniques can be found in the respective references. (S=Summer Range, T=Transition Range, W=Winter Range).

	Prime Objective: To Improve Habitat Conditions to Increase the Population Size and Health of Mule Deer

	Shrub Nutritive Quality

	Desired Conditions
· Improve digestibility and protein content of browse (T, W)
· Increase young age class of preferred browse species  (S, T, W)

	Monitoring Methods
· Fecal Analysis
· Lab analysis of nutritive content (forage analysis)
· Browse Production/Utilization Transects
· Shrub Stand Age Classification

	References
· Wyoming Game and Fish Department  2007  

	Vegetative Production and Utilization

	Desired Conditions
· Increase herbaceous production (S, T)
· Increase shrub production (S, T, W)
· Adequate size/scale of treatment to minimize impact of grazing ungulates (S, T, W)
	Monitoring Methods
· Harvest Method
· Ocular Estimation
· Browse transect (Fall production surveys; spring utilization surveys)
· Exclusion cages
· Hedging Class

	References
· Interagency Technical Reference  1999
· Wyoming Range Service Team  2008  
· Wyoming Game and Fish Department   2007  

	Species Diversity

	Desired Conditions
· Increase diversity of plant types, ages and sizes preferred by mule deer (S, T, W)
· Increase desired forb cover/ diversity (S, T)
· Establish diverse shrub size, age, species and density within that community type (S, T, W)
· Increase native shrub and herbaceous cover in beetle kill and lodgepole stands (S, T)
· Decrease/minimize invasive species (S, T, W)

	Monitoring Methods
· SamplePoint
· Photo Point
· Line-Intercept (cover by lifeform, age, species)
· Pace Frequency
· Sage Grouse Protocol Transect
· Rooted/Nested Frequency Transect
· Sample Pollinator Monitoring Protocol
	References
· Interagency Technical Reference  1999
· Wyoming Range Service Team  2008  
· Booth et al.  2006
· www.xerces.org/pollinator-conservation
· Stiver et al. 2010


	Species Density

	Desired Conditions
· Increase density of species preferred by mule deer (S, T, W)

	Monitoring Methods
· Belt Transect
· Rooted/Nested Frequency
· Pace Frequency 

	References
· Interagency Technical Reference  1999
· Wyoming Range Service Team 2008
· Booth et al.  2006


	




Aspen Regeneration

	Desired Conditions
· Create more young age class aspen stands (S, T)
· Increase aspen density (S, T)
· Increase aspen acreage (S, T)
· Maintain healthy aspen stands (S, T)
	Monitoring Methods
· Aerial photography
· GIS mapping
· Aspen Density measurement (stems/acre)
· Ocular assessments documenting disease
· Age Class


	References
· Wyoming Game and Fish Department  2007


	
Riparian Habitat

	Desired Conditions
· Improve stream health (S, T, W)
· Increase stream stability (S, T, W)
· Improve watershed hydrology (S, T, W)
	Monitoring Methods
· Proper Functioning Condition
· Greenline Stability
· Macroinvertebrate Sampling
· Channel Cross-section Mapping
· Aerial Photos
· Photo Points
· Live-Dead Index

	References
· Winward  2000
· Prichard et al.  1998
· Barbour et al.  1999  
· Clemmer 1994
· Rosgen 2008
· Keigley et al. 2001


	Animal Barriers and Disturbance

	Desired Conditions
· Decrease frequency of fencing across the landscape (S, T, W)
· Increase wildlife-friendly fences (S, T, W)
· Decrease motorized disturbance (W)
	Monitoring Methods
· GIS Mapping and Effectiveness Monitoring   Record number of miles of fences removed, converted and constructed
· Record effectiveness of closures with periodic inspections
· Recording highway mortalities
	References
· Paige  2012  
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Rapid Habitat Assessments
The Wyoming Game and Fish Department has monitored habitats across the state for decades using wire exclosures, tagged shrub transects, or fixed production/utilization monitoring plots.  The transects monitored the same locations twice annually, usually on crucial winter range sites, to determine effects of ungulate utilization on browse species such as Wyoming (Artemisia tridentata wyomingensis) or mountain (Artemisia tridentata vaseyana) big sagebrush, antelope bitterbrush (Purshia tridentata), willow (Salix spp.), aspen (Populus tremuloides), serviceberry (Amelanchier alnifolia), and other preferred species. With the points being fixed, and monitoring occurring on the same plants year after year, there were questions whether this protocol was getting the whole picture of what habitat looked like on a larger scale across the landscape.

In response to those questions, the Wyoming Game and Fish Department developed a methodology to inventory and assess important wildlife habitats at the landscape scale.  This method is known as the Rapid Habitat Assessment (RHA) methodology.  Data collection forms were developed for Aspen, Riparian and Shrub/Rangeland habitat types.  The type of data obtained through the use of this technique is different from previous Department sanctioned vegetation monitoring methods (shrub production and utilization, Live-dead index, etc.).  The RHA method is designed to be a systematic habitat inventory approach rather than a monitoring method.  By switching to an inventory approach the Department can cover considerably more ground and make informed decisions on a landscape scale.  Some monitoring efforts where the data has proven beneficial and where long term data sets exist will continue to occur. 
 
When conducted correctly and over a large enough area the RHA methodology allows the Department to make informed decisions on habitat quality as it relates to mule deer.  The information compiled from this method is intended to assist in the evaluation of habitat conditions during the 5 year Objective Review process for each MDI herd.  Within the MDI herd unit(s) RHA data will be collected yearly and compiled by the Habitat Biologist, entered into the JCR Database, and a summary report will be produced which will be included as part of the analysis for the five year Herd Objective Review.  Including landscape level habitat data into the analysis of MDI herd(s) as part of the five year Herd Unit Objective review process will allow the Department to make informed wildlife population level decisions.  The RHA data will also assist habitat personnel in identifying and prioritizing habitat treatments across the South Wind River and Sweetwater Herd Units.  

Rapid Habitat Assessment protocol and data sheets can be found in Appendix I.

Long-term Monitoring Exclosures
Fifteen heavy-wire, ‘cattle panel’ exclosure cages were constructed in key mule deer winter range areas.  These are widely scattered across the project area, with monitoring plots inside 8’x8’, 8’x12’ or 8’x16’ ‘cattle panel’ cages supported by and wired to steel fence posts.  The inside of each cage is the excluded study plot.  An equal sized ‘open’ plot was marked with stakes, immediately adjacent to each exclosure, or close by in one or two instances.  Browse plants inside the exclosures and in the open plots were marked with rebar driven into near-center point of each plant to be monitored.  A diagram of the plant was drawn on a plot graph and measurements were made of ‘length’ and ‘width’ across the rebar center rod for each plant to be monitored.  The height of the plant was also measured at the center rod.  Photography of each plot was initiated but was not adequate.  It will have to be redone using a step-ladder.  Aspect photos of each area were taken.  A name, quad map name, UTM coordinates, elevation, land status, and browse stand type and species in the plots were recorded.

Objectives associated with these study exclosures include:
· To provide a means to monitor key browse plants in key winter range areas over extended periods, i.e., 5 to 10 years.  Where all plants are subject to the same range of environmental conditions for the area, i.e., weather, snow depth, insects, etc. with the exception that within the exclosure, browse plants will not be subject to livestock or big game browsing.

· To provide a means to compare browse plants inside and outside the exclosure in terms of condition, composition, growth, numbers, age class, occurrence, form class, etc., after years of potentially variable conditions.

· To develop some guidelines for interpreting long-term browsing effects on species and stands.

· To develop written and photographic, long-term trend records for key browse stands and species for future management use.





























A list of the study exclosure names, the name of the USGS Quad they are located on and the UTM coordinates (NAD-83) follows:
[image: ]

These monitoring exclosures may be utilized in the future to supplement information gathered through the Rapid Habitat Assessment protocols.  

[bookmark: _Toc475517913]South Wind River Mule Deer Herd Unit
The South Wind River (SWR) Mule Deer Herd Unit consists of 3 hunt areas at the southern end of the Wind River Mountains. The herd unit is bordered on the west by the Continental Divide and Sweetwater River, along Cyclone Rim on the south, Bison Basin Road and Sand Draw Highway (WY Hwy 135) on the east, and the Wind River Reservation on the north. The herd unit contains approximately 1,620 mi2 of occupied habitat within a total area of 1,940 mi2, with unoccupied habitats occurring primarily in the southern and eastern portions of the herd unit.  Land within the herd unit is 77% Public Land (55% Bureau of Land Management, 22% U.S. Forest Service), 7% Wyoming State Trust Land, and 16% privately owned (Figure 4).
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Figure 4. Land ownership status for the South Wind River mule deer herd unit.

Seasonal ranges were last updated in 2011 (Figure 5), utilizing Wildlife Observation System (WOS) data and information gathered from hunters, field personnel, landowners, and land management agencies.  Winter range habitats are primarily browse communities containing big sagebrush (Artemisia tridentata), antelope bitterbrush (Purshia tridentata), silver sagebrush (Artemisia cana), three-tip sagebrush (Artemisia tripartita), black sagebrush (Artemisia nova) and mixed mountain shrub stands include skunkbush sumac (Rhus aromatica), chokecherry (Prunus virginiana), snowberry (Symphoricarpos albus), rubber rabbitbrush (Ericameria nauseosa), yellow rabbitbrush (Chrysothamnus viscidiflorus), and various other shrubs, forbs, and grasses.  Other predominant vegetation species include aspen (Populus tremuloides), willow (Salix spp.), lodgepole pine (Pinus contorta), limber pine (Pinus flexilis), and juniper (Juniperus spp.).  Precipitation levels range from approximately 8 - 10 inches at lower elevations near Beaver Creek and Sand Draw to nearly 45 inches at upper elevations of the Wind River Mountains. 
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Figure 5. Seasonal ranges for the South Wind River (SWR) mule deer herd unit (ver. 2011).  Transitional range polygons portray transitional habitats used by mule deer, elk, and moose.  CRUWYL = Crucial Winter Year Long.  SSF= Spring Summer Fall.  WYL = Winter Year Long.  YRL = Year Long.  SGCORE = Sage Grouse Core Areas.

Livestock grazing is the dominant anthropogenic land use outside the Popo Agie Wilderness, with localized mineral production occurring primarily in Hunt Area 160.  Other land uses on the Shoshone National Forest and upper elevation BLM lands are chiefly recreational, with some timber harvest and other forest management activities occurring intermittently. 
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An extensive habitat mapping project covering mule deer winter ranges in the South Wind River herd unit was completed in the mid 2000s.  The “South Wind River Mule Deer Herd Habitat Management Plan”, aka Jack Welch Plan, completed in 2007 (Appendix II), was the result of nearly 3 years of on-the-ground mapping and categorizing vegetation types on a fine-scale.  The contractor, retired BLM wildlife biologist Jack Welch, was uniquely qualified for this project, having extensive prior knowledge and background in mule deer habitat requirements and vegetation identification.  The mapping project identified 35 unique habitat types and dozens of blends of these types across a total area of nearly 226,000 acres (Figure 6).  Nearly 4,800 individual vegetation units were mapped and categorized ranging from less than 1 acre to nearly 1,000 acres for most habitat types, with a few large blocks of Wyoming big sagebrush reaching as much as 6,500 acres.  While completing the mapping phase of the project, the contractor also took diligent notes about vegetation quality, condition, and potential management actions for each vegetation unit. From the nearly 4,800 mapped units, about 260 potential habitat treatments were identified totaling nearly 36,000 acres.  
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Figure 6. Overview of South Wind River mule deer winter range mapping and identified habitat treatment potential.

Since 2007, at least 9,000 acres have been treated in conjunction with this plan. In addition to treatments implemented following the winter range mapping, 626 acres have been treated in the South Pass Aspen project, Loop Road and associated projects on the Shoshone National Forest, sagebrush mowing in Government Draw to improve sage grouse brood rearing habitat, and about 550 acres of sagebrush mowing in the Carmody Lake/Dishpan Butte area above Beaver Rim as part of the University of Wyoming’s “Response of Greater Sage-grouse to Treatments in Wyoming Big Sagebrush” project.  The identified treatment areas through this effort are valid for the future, as opportunities arise.
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Figure 7. Past and current habitat projects in the South Wind River (SWR) Herd Unit in addition to historic prescribed and wild fires.

Several treatment projects are in planning or implementation phases within the South Wind River mule deer herd unit, with some shift in focus from winter range habitats toward spring-summer-fall and transitional/migration habitats. However, the vast majority of the habitats mapped in this plan are utilized by mule deer for all or part of the year; as such treatments proposed in 2007 are likely to provide long-term value for mule deer with great variety in seasonal range utilization.  
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[bookmark: _Toc475517915]South Wind River Mule Deer Movement Study
In March 2016, 20 mule deer does were collared on winter ranges throughout the South Wind River herd unit in an effort to better understand migrations, seasonal use areas, and key stopover habitats associated with migration routes and corridors.  
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Figure 8. South Wind River movement study area showing colored dots for each collared mule deer and historic movement directions currently used as designated migration routes.

Elevations for winter range locations ranged from 5,700’ to about 7,300’, and late-July locations range from about 5,800’ to nearly 10,000’.

Deer that moved considerable distances often did so very quickly, but once they stopped they have typically remained in close proximity to their destination.  The vegetation types utilized for this apparent activity were quite variable, ranging from open high density sagebrush draws to tall riparian willow habitats along the Sweetwater River to lodgepole pine forest.  

The multiple types of habitat utilized by all 17 collared deer currently being tracked will be monitored via Rapid Habitat Assessments as soon as possible.  These assessments will be used to determine if treatments would be recommended to improve conditions. Alternately, the condition of habitats in some locations may be within desired ecological condition, thus providing examples of what habitats in similar areas should look like following successful treatments and recovery.  Data from February 2015 sightability and November 2015 classification surveys indicated a greater number of deer outside designated crucial winter ranges than expected (Figure 9). We will review data gathered from the current movement study with data gathered during sightability and classification surveys along with other observation data, to evaluate the accuracy of existing seasonal range designations, migration routes and corridors, and clearer identification of important transitional ranges.  As refinements are made to seasonal and transitional ranges, habitat characteristics identified via GPS collars and other surveys will be utilized to enhance our chances of habitat management success. 
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Figure 9. Mule deer locations from February 2015 sightability survey and November 2015 classification survey, overlaying crucial winter-yearlong habitat in the South Wind River herd unit.
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Given known mule deer habitat use, habitat improvement focus areas have been delineated to provide direction for future habitat projects (Figure 10).  The focus area for South Wind River (SWR) is based on habitat treatments identified in the Jack Welch Habitat Plan, and was expanded to include transitional habitats, and areas of known mule deer movements based on current collar data.  Projects focused on any mule deer habitat throughout the South Wind River and Sweetwater Herd Units are appropriate and are not required to occur within the delineated focus areas to be considered for treatment, as opportunities arise.
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Figure 11.  South Wind River (SWR) mule deer seasonal ranges with habitat treatment focus area, including treatments identified through the 2007 winter range mapping effort.  Focus areas were chosen based on known vegetation communities, and mule deer use of these areas.





South Pass Aspen (Figure 12) 
Over 8,000 acres of habitat have been identified for treatment on South Pass near the town of Atlantic City. This area was selected by a multi-agency team made up of the Wyoming Game and Fish Department, US Forest Service, Bureau of Land Management, Popo Agie Conservation District, and Wyoming State Forestry.  The following goals were decided upon by the group:

Goals:
· Aspen regeneration
· Fuels reduction / Wildland-Urban Interface (WUI) protection
· Mixed shrub community improvement (willows, sagebrush, bitterbrush, etc.)
· Mule deer and moose habitat improvement
· Forest health (pine beetle in limber pine)
· Riparian/stream enhancement

There are concerns for aspen communities in the area of South Pass based on the degree of conifer encroachment into the stands.  Aspen habitats are used from the spring through fall by mule deer, particularly by does and fawns, and many of these stands are important moose winter range, as well.  Additionally, a diversity of age classes within aspen stands has watershed scale benefits for a wide variety of species. The objective for treating aspen is typically to encourage suckering by inducing mortality on mature or decadent aspen trees, and removing conifers to increase available resources for aspen. 

Treatment of aspen stands in the South Pass area will likely consist mainly of mechanical removal of conifers with two prescriptions- cutting and hand piling, or lopping trees and scattering the slash.  The piles will be burned, and there is potential to burn the lopped material to induce root sprouting of aspen.  However, one of the main reasons to lop and scatter is to leave a jack-straw of material on the ground to inhibit browsing animals from entering the stands and browsing young seedlings. The jack-straw effect creates a slight barrier which makes walking through the stands difficult.  Browse of aspen seedlings is currently not a serious problem on South Pass, and the intention is to maintain this status.  Atlantic City Common grazing allotment encompasses the entirety of the South Pass Aspen project area.  Due to the lack of browse on aspen, grazing deferment has not been required.  If there are changes in use patterns by cattle due to the treatments, and browse or other indicators of overuse of aspen stands by cattle are observed, other practices including temporary fencing or riders to herd cattle may be recommended.

Treatment has occurred on 626 acres through 2016, with 545 acres of aspen treatment planned for 2017, and 400 acres planned for treatment in 2018.  The project has potential to expand beyond the current delineated acreages, and discussions with the South Pass cooperators have agreed to pursue this expansion.
  
 In many instances, the aspen stands identified for treatment are adjacent to high density, older age class mountain big sagebrush - antelope bitterbrush stands. Where opportunity exists, the BLM has expressed interest in burning these adjacent, late-seral stage sagebrush-bitterbrush stands to reinvigorate the mixed mountain shrub communities which are also important for wildlife. 

Cheatgrass is an issue in the South Pass area as patches can be found along the Fort Stambaugh Loop Road and other access roads, as well as patches on south-facing slopes adjacent to aspen stands and within mixed mountain shrub communities. These patches should be closely monitored prior to and following any treatment application to the area.   If cheatgrass is observed spreading beyond current extents, chemical or biological treatment will likely be pursued.
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Figure 12. South Pass Aspen project area near Atlantic City, including completed Phase 1 and planned Phase II polygons.
 

Loop Road Aspen and Fuels Management (2,295 acres)
The Loop Road, also known as the Louis Lake Road, is within the Shoshone National Forest- Washakie Ranger District, and has been the focus of habitat projects for many years.  A large scale project was initiated by the USFS in 2013.

The Loop Road Project proposes to develop and implement a cohesive fuels management strategy along Loop Road (Forest Road 300) to modify future wildfire behavior. Fuels treatments are proposed to reduce the threat to public and firefighter safety while minimizing the potential loss of human improvements and important ecosystem components.  Historically, fires burn from the southwest to the northeast in alignment with the general southwest airflow over the Wind River Mountains. Future fires to the west of the Loop Road could be potentially managed for resource benefit and/or confined more efficiently if fuel reduction work adjacent to the Loop Road were complete.

Goals:
1.	Protect communities at-risk
2.	Reduce hazardous fuel conditions
3.	Manage insect and disease conditions
4.	Improve wildlife habitat conditions

Fire has played a significant role in shaping the character and appearance of the project area landscape. Wildfires have been occurring historically over time as evidenced by the many landscape scars scattered throughout the area. Fire exclusion on the Washakie Ranger District has resulted in vegetation that is altered from its historic fire regime. The absence of one or more fire return intervals, along with recent drought and the potential for insect epidemics that can spread rapidly through conifer stands, has and can continue to result in increased fuel loads that ultimately lead to more opportunities for large fire growth. Additionally, encroachment of conifers within aspen and open stands has caused those habitat types to decline, and created the opportunity for wildfire to carry through areas typically used as natural firebreaks. Once large fires become established, they are difficult to control and generally lead to high suppression costs, increased risk to firefighter and public safety, and losses of biodiversity and watershed function.

Project area vegetation is primarily the result of large-scale fires that burned over 100 years ago. More than one-third of the project vegetation is lodgepole pine, mostly established through large fire events in 1895 and 1903. The lodgepole pine is mature or over-mature, and exists as a dense monoculture exhibiting contiguous tree canopies, an accumulation of needle cast, and little to no herbaceous understory vegetation.

Approximately 2,295 acres of aspen enhancement is planned independently or in combination with other treatments. This treatment would consist of removing conifers from aspen clones or inclusions, followed by piling and burning, lopping and scattering, or prescribed burning of slash. Aspen is considered a ‘natural’ fuel break; hardwoods generally have more live fuel moisture and create micro site conditions that are wetter than conifers. Their flammability is less than that of conifers. Increasing the amount of aspen along Loop Road or adjacent to private land would potentially reduce the flammability of the vegetation immediately adjacent to roads and subdivisions. (Excerpts from the Loop Road Fuels Reduction Project Environmental Assessment, February 2013).

Aspen Root Ripping (40 acres)	
An aspen regeneration technique called root ripping is relatively new to Wyoming, but has shown promising results in other states such as Arizona, Nevada and Utah.  This technique relies on the wide-spreading root habit of aspen to establish suckers in locations where they have a more favorable growth environment than that found under dense large aspen.  A bulldozer with a 3-shank ripping attachment is used to sever lateral roots of parent trees at a depth of 7-10”.  Severing the aspen roots stimulates sprouting, sometimes as far as 150 feet from the parent trees.  Removal of aspen parent trees is not necessary with this technique, which is desirable in situations where visual changes to the landscape are undesirable.

A recent 40 acre trial of root ripping in Red Canyon WHMA will determine whether this technique is practical on a larger scale to expand declining aspen stands.

Table Mountain
Table Mountain is known to be crucial winter range for mule deer, but also provides habitat year around.  The area consists of valuable mixed mountain shrub habitat with many springs and wooded draws all providing cover and forage for wintering mule deer.  There are potential treatment opportunities with private and public land managers to initiate landscape scale habitat treatments across Table Mountain.  Habitat assessments will help identify potential treatments which may include: cheatgrass management, mixed mountain shrub habitat improvements, fencing maintenance to facilitate grazing management, spring protection and/or development, encroached juniper control, with the possibility of other projects, as opportunities arise.


Invasive Species Management
Non-native plants have caused significant damage to natural systems throughout the West, including Wyoming. Ecological impacts include: displacement of native plants, reduction in biodiversity, alteration of normal ecological processes such as nutrient and water cycling; increased soil erosion, increased stream sedimentation, and alteration of fire regimes (Cox et al. 2009). Although many invasive species are present in Wyoming, some have proven more problematic due to the extent of infestations and vegetation type conversions. The highest priority species for control through aggressive management include: cheatgrass, spotted knapweed (Centaurea biebersteinii), Russian knapweed (Acroptilon repens), leafy spurge (Euphorbia esula), salt cedar (Tamarix pentandra), Russian olive (Elaeagnus angustifolia), Canada thistle (Cirsium arvense), hoary cress/whitetop (Cardaria draba), and toadflax (Linaria spp). Management plans should be developed with local landowners, weed and pest districts, and other partners to eradicate or contain these species when they are present in important mule deer habitat. (WGFD Mule Deer Working Group, October 2015 Version 10/16/15).
     
Cheatgrass
Cheatgrass, or downy brome (Bromus tectorum), has become increasingly prominent in the Lander area and on Green Mountain,  with sporadic outbreaks across the South Wind River and Sweetwater mule deer herd units.  Cheatgrass is an annual grass which thrives on disturbance, and is able to produce large amounts of seed even under extreme drought stress, where many native plants fail to do so.  In many areas, cheatgrass is spreading at an alarming rate, displacing beneficial native perennial grasses, forbs, and shrubs, and increasing fire potential which further decreases the ability of native plants to recover. Sagebrush steppe and lower elevation grasslands appear to currently be the most affected habitats in Wyoming, although roads and other disturbances have also caused invasions into higher elevation areas. 

Currently, the most prescribed treatment to control cheatgrass is application of an herbicide called Imazapic (Plateau™ or Panoramic™ product names).  Cheatgrass is generally considered a winter annual. The grass reproduces by seed and relies upon its seed bank to sustain its population from year to year. Germination of these seeds depends upon environmental conditions, especially precipitation. Summer or early fall rains cause rapid germination, but good fall growth requires approximately 2 inches of well concentrated rainfall. Typically, cheatgrass germinates in the fall, growing until conditions become too cold. Then, it overwinters as a seedling but still expands its roots during winter.  Although cold temperatures can limit cheatgrass growth and establishment at high elevation (some estimates suggest 10,000 feet as an upper elevation limit), cheatgrass is considered very cold tolerant, and only a small percentage of individuals die in the winter. It renews rapid growth when spring brings warm temperatures, and growth continues until conditions of low soil moisture. Under some conditions cheatgrass may not sprout until very early spring, prior to most native cool season, perennial grass emergence.  With adequate moisture, a second sprouting period will occur in the fall. (Cheatgrass Management Handbook, UW 2013).  Timing of herbicide application is usually prior to the fall sprouting period.  Since the herbicide is applied as a pre-emergent, there is a short window in the fall for successful application.  These treatments often show mixed results, and are short lived with repeat herbicide applications often necessary after 2-3 years.  

Recent research out of Washington State University has shown promise in bacteria known as Pseudomonas fluorescens, a strain called ACK55.  Application of these bacteria to cheatgrass, Japanese brome, and Medusahead annual grasses has shown a reduction in their prevalence, and longer term control.  The bacteria affect the plant’s ability to put down roots.  In small scale trials across Wyoming, combination treatments of Imazapic and Psuedomonas fluorescens bacteria have shown success in decreasing cheatgrass cover.  The Imazapic herbicide immediately sets cheatgrass back, and slows its spread giving the Psuedomonas bacteria a 2-3 year time period to establish in the soil.  Larger scale applications will be tested across Wyoming in the coming years.

Cheatgrass will likely always be a component of many ecosystems across Wyoming, but it will be necessary to learn how to manage the infestations, and hopefully control the rapid spread of this Wyoming designated noxious weed.  All future habitat treatments will include contingency plans to deal with any associated noxious and invasive weed infestations identified within or adjacent to project areas.

Red Canyon Cheatgrass Project (1,500 acres)
The 2017-2018 planned cheatgrass treatment will target WGFD Commission owned land, and a portion of The Nature Conservancy’s (TNC) Red Canyon Ranch property in Red Canyon, near Lander, Wyoming, within the Mule Deer Initiative South Wind River mule deer herd unit. One thousand five hundred acres of crucial elk winter range and mule deer winter year-long range will be targeted with this project. Partial application by helicopter is planned for fall of 2017. Coordination between WGFD, TNC, and Fremont County Weed and Pest will ensure proper application of both herbicide and bacteria.

Monitoring protocol will consist of Sample Point photographs along a transect line.  These photos document current ground cover of native plants vs. cheatgrass.  The transects will be repeated in years 2, 5, 10, 15, etc. post-treatment to document changes in canopy cover of cheatgrass over time.  These data will help determine success of the bacteria alone, or combined with Imazapic, on a larger scale, and at what point repeat treatments may be necessary.

Expansion of the bacteria treatments to adjacent private and public lands is a potential in the future, depending on the efficacy of the current trials across the state, and in Red Canyon.  US Forest Service and BLM are in the process of getting approval to utilize cheatgrass treatments in the management of cheatgrass on public lands.  

Researchers across Wyoming continue to stress the fact that Pseudomonas fluorescens may not be the silver bullet to combat cheatgrass many hoped it would be.  Therefore, as further research identifies other treatment regimes in the arena of cheatgrass management, WGFD, Weed and Pest and other land managers will continue to utilize the best available treatment methods.


Russian olive and Tamarisk
Russian olive and tamarisk are Wyoming designated noxious weeds showing large scale impacts on riparian habitats across Wyoming, particularly along the larger stream systems such as the North Platte, Big Horn, and Wind Rivers, and their tributaries.  In the South Wind River Herd Unit, the following streams are showing moderate to heavy invasions and may be prioritized for treatment:  Little Popo Agie, Middle Fork of the Popo Agie, North Fork of the Popo Agie, Baldwin Creek, Squaw Creek, and Beaver Creek.  These systems provide valuable parturition habitat, travel corridors, and late summer and fall transitional habitats for mule deer.

Russian olive and tamarisk are invasive due to high seed production and viability, seed longevity, seed dispersal by birds and mammals, vegetative reproduction following injury, drought and salt tolerance.  They are also very adept at displacing native vegetation including cottonwood trees, willow species and other riparian shrubs, forbs and grasses.  Their ability to mine salts from the soil with their deep robust root system, and deposit those salts on the soil surface creates an environment unsuitable for many native plants.  Under many circumstances, this allows other hardy noxious weeds to invade, such as Russian knapweed, hoary cress (white-top), Canada thistle, leafy spurge, and perennial pepperweed (Lepidium latifolium).

Many partners in the Lander area are supportive of Russian olive and tamarisk control plans.  Funding may be available through the Natural Resources Conservation Service, Fremont County Weed and Pest, Popo Agie Conservation District, BLM, Wyoming Game and Fish Department, Wyoming Wildlife and Natural Resource Trust, among others.  Controlling these woody invaders is expensive, and generally requires several years of follow-up herbicide treatments to manage re-sprouts.  

Leafy spurge and other noxious weeds
Leafy spurge is a long-lived perennial with a vigorous root system.  The extensive roots of the spurge plant can reach depths of 30 feet and contain nutrients to sustain the plant for long periods of time.  Leafy spurge is able to reproduce both by seed, and by root sprouts.  This plant is particularly problematic along the Lander Front, and is of high priority to Fremont County Weed and Pest.

The BLM, Fremont County Weed and Pest, and Wyoming Game and Fish Department are working together to map noxious weeds, especially leafy spurge, Canada thistle, and white-top in the Government Draw area.  Government Draw is of crucial importance to sage grouse, but is also important winter habitat for mule deer and pronghorn.  Weeds have expanded east from the subdivisions south of Lander and into the draws and riparian habitats.  Mapping will be completed in 2017, at which point, funding will be acquired to implement an integrated weed management plan to manage weeds throughout the Government Draw corridor.

Migration mitigation analyses
The data collected from the mule deer collaring study in both the South Wind River and Sweetwater Herd Units will help determine migration corridors, stopover locations, and important habitat attributes used by migratory mule deer, as well as any bottlenecks.  Analysis of the data may identify habitat and structural concerns limiting movements and also the habitat attributes mule deer are selecting for at stopover locations.     The information gathered during these analyses will be very important in planning habitat improvements into the future.



[bookmark: _Toc475517917]Sweetwater Mule Deer Herd Unit
The Sweetwater (SW) Mule Deer Herd Unit consists of 2 hunt areas situated on the Sweetwater River drainage.  The herd unit is bordered on the west by the Bison Basin Road and Sand Draw Highway (WY Hwy 135), along the Osborne and Bairoil Roads on the south, Wyoming Highways 789 and 220 and the Dry Creek Road on the east, and generally along Beaver Rim on the north.  The herd unit contains approximately 890 mi2 of occupied habitat within a total area of about 1,590 mi2, with unoccupied habitats occurring primarily in the lower elevations of Hunt Area 96 and the northern end of Hunt Area 97.  Land within the herd unit is 79% Public Land (Bureau of Land Management), 8% Wyoming State Trust Land, and 13% privately owned (Figure 13).
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Figure 13. Land ownership status for the Sweetwater mule deer herd unit.

Seasonal ranges were last updated in 2011 (Figure 14), utilizing Wildlife Observation System (WOS) data and information gathered from hunters, field personnel, landowners, and land management agencies.  Native winter habitats are primarily browse communities containing big sagebrush (Artemisia tridentata), antelope bitterbrush (Purshia tridentata), silver sagebrush (Artemesia cana), three-tip sagebrush (Artemesia tripartita), and mixed stands include skunkbush sumac (Rhus aromatica), chokecherry (Prunus virginiana), snowberry (Symphoricarpos albus), with many mule deer wintering amidst irrigated hay meadows and willows (Salix spp.) along the Sweetwater River in Hunt Area 97.  Other vegetation types include aspen (Populus tremuloides), logdepole pine (Pinus contorta), limber pine (Pinus flexilis), and juniper (Juniperus spp.).  Precipitation levels range from approximately 9 - 10 inches at lower elevations to nearly 22 inches at upper elevations on Green Mountain.  
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Figure 14. Seasonal ranges for the Sweetwater (SW) mule deer herd unit (ver. 2011). CRUWYL= Crucial Winter Year Long. SSF = Spring Summer Fall.  WYL= Winter Year Long.  YRL= Year Long. SGCORE= Sage Grouse Core Area.  Transitional range polygons portray transitional habitats used by mule deer and elk.

Livestock grazing is a ubiquitous land use, with localized mineral production. Other land uses are chiefly recreational, with some timber harvest and other forest management activities occurring intermittently.  
[bookmark: _Toc475517918]Current and Future Habitat Management in the Sweetwater Herd Unit
Given known mule deer habitat use, habitat improvement focus areas have been delineated to provide direction for future habitat projects (Figure 15).  Projects focused on any mule deer habitat throughout the South Wind River and Sweetwater Herd Units are appropriate and are not required to occur within the delineated focus areas to be considered for treatment, as opportunities arise.
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Figure15. Sweetwater (SW) mule deer seasonal ranges with habitat treatment focus area. Focus areas were chosen based on known vegetation communities, and mule deer use of these areas.
Potential Research Projects
Two research proposals have been developed with at least portions of each study likely to provide guidance as to future habitat management needs. 

A movement study has been proposed to deploy at least 40 GPS collars on mule deer in the Green Mountain, Crooks Mountain, and Sweetwater Rocks areas of the Sweetwater herd unit.  A research project has been proposed by the U.S. Geological Survey (USGS) entitled “Landscape ecology of free-roaming horses, rangeland habitats, and wildlife” and if funded would attempt to quantify wildlife and habitat responses to differing degrees of use by free-roaming horses.







BLM Projects on Green Mountain
The BLM Lander Field Office has conducted numerous projects over the last few decades to enhance timber stand health, regenerate aspen, and improve wildlife habitat condition (Figure 16). Many of these project areas are utilized by mule deer for all or part of the year.  Completion of Rapid Habitat Assessments in sagebrush and mixed browse habitats throughout the Sweetwater herd unit will likely identify habitat needs within those habitats and management recommendations will be customized to the needs identified via those assessments. 
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Figure 16. Historic timber management, habitat treatments, wildfires, and aspen inventory on Green Mountain, with potential projects identified in the West Cottonwood Creek area on private and BLM lands.
BLM is currently in the process of developing a forest plan for Green and Crook’s Mountains.  This plan will include plans for commercial timber harvest, aspen enhancement, and prescribed fire potential in timber, aspen and mixed mountain shrub communities.  As projects develop in association with the BLM’s forest plan, there will likely be opportunities to partner on habitat treatments to benefit mule deer and other wildlife on Green and Crook’s Mountains.  



Hadsell Draw Prescribed Fire (3,000 – 5,000 acres)
The Hadsell Draw prescribed burn was initially planned in 2013, and was intended to treat up to 5,000 acres on the south side of Green Mountain over the course of 3-5 years.  Several drainages within the project areas have evidence of previous wet meadows and beaver ponds that indicate the water table in the area has undergone extensive drying over the past several decades leading to deteriorated habitat conditions. This project could help reverse this trend by removing conifers and sagebrush that have encroached into aspen and riparian/wet meadow communities, enabling re-establishment of aspen and riparian vegetation. With proper post-treatment management, this project should improve condition and diversity of the overall vegetation community within the project area.  An additional benefit will be the improvement of mountain shrub habitat critical for pronghorn, mule deer, and greater sage-grouse.

Goals:
· Reduce hazardous build-up of natural fuels to lessen probability of a severe wildfire.
· Prevent potential wildfire spread into dense lodgepole pine stands on top of Green Mountain.
· Improve pronghorn, mule deer, and greater sage-grouse habitats and regenerate wet meadow and aspen habitats.
· Protect oil and gas infrastructure and reduce fuels in the vicinity of vacation cabins and ranch structures.

These prescribed burns are planned as spring burns.  They will be conducted by BLM fire and fuels crews, and are dependent on appropriate burn windows.  A portion of this burn, approximately 400 acres, was conducted in spring 2015, and showed excellent response of grasses and forbs in spring of 2016.  Additional burning was attempted in May 2016; however snow came off late, and green up occurred quickly causing fire not to carry.  Additional burning will be conducted as fire windows allow.

There are concerns about ungulate herbivory in the project area post-burn.  Livestock, free-ranging horses, elk, and mule deer will likely be attracted to the post-burn re-growth and may inhibit shrub and aspen growth. Monitoring criteria and contingency plans should be established to ensure the regenerating vegetation (especially aspen and mountain shrubs) are able to recover.

Other Planned Projects and Opportunities for Future Projects
West Cottonwood Creek (400 acres)
Aspen stands in the West Cottonwood Creek Watershed on Green Mountain are at risk and in a late seral stage with very little age class and understory species diversity.  The existing aspen stands are heavily encroached by a variety of conifer species, including limber pine, juniper, and lodgepole pine.  Conifers are much less efficient water users than aspen, and therefore heavy encroachment affects the hydrology of the springs and seeps within this watershed.  With no action, these aspen stands will continue to degrade, and eventually disappear completely.  The BLM has been working for several years to manage the timber stands across Green Mountain.  The BLM agreed to partner with WGFD and Bill Maiers and Leroy Meador, the adjacent private landowners, to improve aspen and other habitat, especially for mule deer, in the West Cottonwood Creek Watershed (Figure 17). 

Goals:
· Increase age class diversity of aspen.
· Improve late summer and fall transitional habitats for mule deer.
· Protect springs and seeps to improve water table and riparian water storage.
· Mixed shrub community improvement (willows, sagebrush, bitterbrush, etc.).
· Forest health (pine beetle in limber pine). 

Encroaching conifer trees will be mechanically removed from 300-500 acres of aspen stands on BLM and private lands utilizing a contractor to lop and scatter, or cut and pile the material.  Some of the large aspen parent stems will be cut to stimulate suckering.  Some of the material cut from these stands will be utilized for building the beaver dam analogs in West Cottonwood Creek.  The remaining material will be jack-strawed and/or hinged within the stands to inhibit grazing and browsing animals from entering the stands, allowing aspen suckers to grow. 

Two high producing springs/seeps that are heavily hummocked will be fenced using steel buck and rail/drill stem pipe fencing.  Fencing these areas will prevent trampling by livestock and wildlife, allowing for improvement of water holding capacity of the riparian area and riparian woody and herbaceous species diversity to return. 

West Cottonwood Creek is a small headwater stream that is largely spring-fed. Upstream from the project area, the gradient is steep with step pools. Sections of the creek are de-watered seasonally. The project area is a lower gradient, unconfined valley – the type of landscape in which beaver thrive. There is evidence of old beaver activity throughout the creek within the project area, however the vegetation (aspen, cottonwood, willow) beaver require for food and construction materials are in declining condition for the most part. The limited vegetation in the project area is moderately browsed. Beaver dam analogs would promote nutrient cycling, and inundation of the riparian zone would cause upland shrubs and plants that are currently in the floodplain to die, making room for riparian plants to expand within the floodplain. 

 Beavers are noted restoration “tools” and the constructed beaver dam analogs are expected to bring many of the same benefits. Dams impound water, slowing flow and dissipating energy so that suspended sediment drops out and accumulates behind the dams. Impoundments can increase base flows and reduce peak flows, spreading that peak over a longer period of time. This process can also transform seasonal or intermittent streams to perennial streams, or losing streams to gaining streams. Expanded riparian areas and floodplains around impoundments can also raise the water table.

There is great opportunity on Green Mountain to expand this project.  Thousands of acres of aspen were mapped by the BLM in the last several years, and many of the aspen are at great risk due to a variety of reasons.  Browse by a number of species is having an impact on the ability of aspen to regenerate across the mountain.  Wild horses, elk, and livestock are all prevalent in this system, and all are known to impact aspen communities.  Any future planning for aspen or riparian treatments will include contingency plans for dealing with browse issues.

Cheatgrass is problematic across Green Mountain, especially along the transition zones between Wyoming big sage and mountain big sage communities, and on south facing slopes.  Roads are a major feature across Green Mountain, with many ATV trails, two tracks, and major travel corridors, all of which are lined with cheatgrass.  Any project plan on Green Mountain must contain associated plans for the treatment of cheatgrass with either chemical or biological means. 
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Figure 17. Aspen and riparian projects planned for 2017 in the West Cottonwood Creek drainage on Green Mountain.

The potential mule deer collaring study in the Sweetwater herd unit will help define areas of importance for mule deer on Green Mountain, as well as across the herd unit.  This study, in coordination with Rapid Habitat Assessments, will help identify additional habitat treatment requirements.  

Crook’s Mountain Project Opportunities
Crook’s Mountain is an adjacent, similar area to Green Mountain.  The two are separated by Crook’s Creek in an area known as Crook’s Gap.  Both Crook’s Mountain and Green Mountain are isolated, small mountain ranges surrounded on all sides by sagebrush steppe habitat.  They are popular recreation areas for ATV riders, campers, and hunters.  Livestock and free-range horses are typically found on both mountains throughout the growing season.   Mule deer use the area during spring, summer, fall, and early-winter, and likely use aspen and riparian habitats for parturition and fawn rearing habitat.

The BLM completed an aspen inventory on Crook’s Mountain at the same time as Green Mountain.  Aspen on Crook’s Mountain are in declining condition due to the same factors: conifer encroachment, drying sites, and over-browse by ungulates (elk, livestock, and free-ranging horses).  Potential exists to extend aspen work currently in the planning stages on Green Mountain to include Crook’s Mountain. Aspen inventory, wildfire history, and past forest projects on Crooks Mountain are shown in Figure 18. 
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Figure 18. Historic forest treatments and wildfires, along with aspen inventory on Crooks Mountain. 

Sweetwater Rocks/Hunt Area 97 Opportunities
The Sweetwater Rocks, or Granite Mountains, in Hunt Area 97 are a unique habitat feature in the Sweetwater Herd Unit’s Hunt Area 97 (Figure 19). The area is characterized by mostly Wyoming big sagebrush stands, with occasional stands of limber pine, juniper, and mixed shrub habitats.  There are pockets within the Sweetwater Rocks where prolific springs produce enough water to maintain stands of aspen and cottonwood, as well as riparian willows and herbaceous vegetation. Flowing directly south of the Sweetwater Rocks, the Sweetwater River is an important riparian corridor for wildlife, including mule deer, pronghorn, and sage grouse. In combination, habitats along the Sweetwater River and the Sweetwater Rocks comprise the bulk of the mule deer crucial winter-yearlong range for the Sweetwater herd unit. Free-ranging horses are of some concern, especially on the northern portion of the Sweetwater Rocks. References to the Sweetwater Rocks in our plan will also include such features as Long Creek, Tin Cup, and Black Mountains and associated drainages such as Long Creek, Buffalo Creek, Diamond Springs, Sage Hen Creeks, and Dry Creek.  Upper reaches of those drainages and many other sagebrush draws along Beaver Rim support mule deer that often cross between the Sweetwater and Beaver Rim herd unit boundary (which generally runs the length of Beaver Rim).  Other parts of Hunt Area 97 will also be evaluated for potential habitat management projects, especially if the proposed movement study identifies key habitat features of which we may currently be unaware.
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Figure 19.  Deer hunt area 97, showing crucial winter-yearlong mule deer habitat in association with the Sweetwater Rocks, and historic fire, chemical, and mechanical treatments.

Past disturbances have included large scale sagebrush spray projects (likely 2,4-D) near Cedar Rim in the 1960s and the Sage Hen wildfire of about 1,000 acres southeast of Black Mountain toward the Dry Creek Road.  More recently, about 660 acres of sagebrush were mowed near Cedar Rim and 680 acres of chemical (Spike 20P) treatments implemented on the southwest slopes of Black Mountain in 2014, as part of the University of Wyoming’s “Response of Greater Sage-grouse to Treatments in Wyoming Big Sagebrush” project. Additional chemical treatments (830 acres) were also completed in the West Long Creek drainage outside, but just adjacent to the Sweetwater herd unit. 

Spring Protection and Development
With many springs throughout the Sweetwater Rocks, there is potential for water developments and protection to both benefit wildlife and improve livestock distribution.  Springs often support a higher diversity of vegetation and wildlife.  Developing the springs, and moving water either up or down country can disperse both wildlife and livestock allowing some protection to the spring itself, and the habitat it supports. Springs often provide dense cover and forage valuable for mule deer during parturition. 

Sagebrush Manipulation
Wyoming big sagebrush communities in some areas of the Sweetwater Rocks are in need of disturbance to improve age class diversity and health of the communities.  Sagebrush densities are moderate to high, and many shrubs are showing signs of decreased vigor, which decreases seed production.  Utilizing methods such as mosaic mowing or Spike herbicide treatments may improve the value of these sagebrush communities to provide benefit for wildlife.   In the past, Wyoming big sagebrush mowing and Spike treatments have shown increases in understory and age class diversity, as well as improved vigor within the communities.  The potential exists to cooperate with BLM and private landowners to complete additional treatments. 

Riparian Habitat Improvement

There are riparian habitats of importance to many wildlife species in the vicinity of the Sweetwater Rocks, including the Sweetwater River, Long Creek, and springs and seeps with beneficial surrounding vegetation, some of which are degraded.  Partnering with BLM, Wyoming State Lands, and private landowners may be possible to improve riparian habitats through protection, conifer removal, grazing management, beaver dam analog construction, and developing alternate water sources.  

Conifer Encroachment	
The Lander BLM has been working for several years in the vicinity of Tin Cup to remove encroached juniper and limber pine from sage grouse habitats.  These are treatments with the possibility of expansion in many areas of the Sweetwater Mule Deer Herd Unit.  Conifer encroachment into deeper soiled sagebrush sites causes drying of the sites, and direct competition for resources with sagebrush and other mixed mountain shrub species which provide valuable habitat for sage grouse, mule deer, and pronghorn through the winter.  
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Mule Deer Initiative Funding
To help ensure the success of the Mule Deer Initiative and its habitat work, the WGFC has provided $500,000 to assist in the funding of landscape-scale habitat improvement projects across Wyoming.  The WGFD requested this money be leveraged with other sources of funding at a minimum of a 3 to 1 ratio.

Other Funding Sources
In addition to the MDI funding available through the WGFC, there are numerous federal, state, and local government agencies and private, non-profit conservation groups available to assist with on-the-ground conservation projects.  Some are listed below:
Federal:  
· USFS
· BLM
· USDA Natural Resources Conservation Service (NRCS) /Farm Service Agency (FSA)
· Wyoming Landscape Conservation Initiative (WLCI)
State:  
· Wyoming Wildlife and Natural Resource Trust (WWNRT)
· WGFD
· Wyoming State Forestry
Local:  
· Popo Agie Conservation District
· Fremont County Weed and Pest District

Private Conservation NGOs:  
· Rocky Mountain Elk Foundation (RMEF)
· Mule Deer Foundation (MDF)
· Muley Fanatics Foundation (MFF)
· Wyoming Wild Sheep Foundation (WYWSF)
· Water For Wildlife Foundation (WFWF)
· Bowhunters of Wyoming (BOW) 
· Wyoming Governor’s Big Game License Coalition (WGBGLC)
· private individuals / donors
Numerous non-profit conservation groups are found in Wyoming and surrounding states, and may be of local, state, or national affiliation. These groups may be able to grant funds to governmental entities, private landowners, contractors, individuals or organizations.  Most non-profit conservation groups have simple grant application forms to submit at varying times throughout the year.  The ability to match funding at least 1:1, agreement to follow a project management plan, and submittal of a project closeout report and occasional project status updates is usually required by each entity.
  
Matching funding for projects can come in the form of cash or in-kind services, and are usually itemized in project applications. In-kind services should be well documented throughout the project implementation phase.
    
In-kind services refer to labor provided to complete a project or donation of use of specialized equipment.  A dollar value is assigned to this work.  Rates for labor or equipment may be derived from several sources.  Many funding sources have some sort of ranking criteria they follow when reviewing project proposals.  Expected wildlife benefits, matching funding secured, commitment to post-treatment management and monitoring, how the proposed project fits into the agency’s or organization’s mission, goals, objectives, the value to public, etc. are often considered.  Grant periods vary by group, but most rarely exceed 2 years from time of approval.  Therefore, unexpended funds not utilized within the stated time frame are usually requested to be returned to the organization/agency or are not disbursed.
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