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Chapter 1:  Introduction to the Baggs Mule Deer Herd Working Group and Process

A statewide Mule Deer Initiative (MDI) written by the Wyoming Game and Fish Department (WGFD) was adopted by the Wyoming Game and Fish Commission (WGFC) in July 2007 and updated in July 2015.  The MDI outlines factors contributing to declining mule deer populations and identifies strategies to, at minimum, sustain current deer numbers.  The purpose of the Baggs Mule Deer Initiative Working Group (BMDWG) is to apply and adapt the strategies and objectives of the MDI to address issues specific to the Baggs herd unit.  WGFD began this process to engage the public and utilize their input by hosting a series of collaborative meetings and forming the BMDWG. This process began in July 2014 with a series of public meetings held in Baggs and Rawlins, during which the public discussed major issues within the herd unit.
  
[bookmark: Chapter_1:_Introduction_to_the_Platte_Va][bookmark: _bookmark1]The Working Group and collaborative process was governed by a charter (Appendix A). 
During these meetings, members of the public were asked to represent different interest groups (outfitters, hunters, livestock producers, etc.) on the Working Group.  Concurrently, federal and local management agencies, Non-Governmental Organizations (NGO), energy industry, and sportsmen groups were solicited to represent their interests on the Working Group.  After selecting the public representatives and confirming participation by the invited representatives, an initial meeting was held in August 2014.  The group has focused on addressing major issues identified during the initial meeting including developing population management recommendations to the WGFD (Chapter 4) and developing a habitat enhancement plan (Chapter 5), as outlined in this document. The BMDWG is founded on principles of collaboration, science, and adaptive management. The plan is a living document and may change and adapt as the group learns more about mule deer, mule deer habitat, and methods to increase group efficiency and effectiveness.

The BMDWG has met a total of nine times over the course of a1.5 years.  The public was encouraged to attend and be involved in the meetings via news releases, email, phone calls, and the Green River Region Newsletter.  The meetings have been a mix of discussion, informative presentations, decision making and guidance.  A draft was created utilizing information from these meetings and the habitat plan created by the Platte Valley Habitat Partnership (2013).
[bookmark: Chapter_2:_The_Collaborative_Process,_De][bookmark: _bookmark2]
Decision Making Process of the Working Group

The Five Finger Scale decision making method was adopted to:
1. Encourage consensus but not demand it.
2. Use a majority vote that is dependent on thorough deliberation and attempts to achieve consensus.
3. Use adaptive management for Partners to learn about the effectiveness of their decisions, consensus, or majority vote.

A more precise indication of support for a decision that is visible to everyone. Participants show their level of agreement by the number of fingers they hold up:
1 Finger: Complete Support (I like it very much)
2 Fingers: Support (I’m very comfortable with this)
3 Fingers: Agreement with Reservations (I can live with it)
4 Fingers: Mild Agreement (I don't like this, but my reservations are not enough to hold up the process)
5 Fingers: Disagreement (I don’t support the proposal)

If all members of the group present express approval at levels 1, 2, 3 or 4, then the proposal is agreed to and constitutes a BMDWG consensus recommendation. If some members present continue to disagree (level 5) after the group has tried to address their concerns, then consensus has not been reached and objections will be documented for future discussion. If two-thirds of the group present agree at a level 3 or better, the proposal may move forward.

Process of Drafting the Plan

Drafting the BMDWG plan began in March 2015 with presentations on habitat treatments in the herd unit from Larry Hicks with Little Snake River Conservation District and Andy Warren from the Bureau of Land Management.  The focus on habitat management continued at the April meeting with presentations given by Dr. Hall Sawyer, Dr. Kevin Monteith, and Andy Warren that centered on energy production impacts on mule deer, mule deer nutrition in relation to population dynamics, and browse transect data.   Over the next two months, specifically the May 2015 meeting, work continued to establish specifics regarding elements and structure of the plan.  A habitat tour took place in July 2015 to ensure all Working Group members had the opportunity to see different representations of the habitats mule deer use throughout the year. The drafting process has continued with public input and surveys, habitat project development, and seeking funding opportunities. 
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[bookmark: Chapter_3:__Habitat_Requirements_of_Mule][bookmark: _bookmark3]Chapter 2:  Habitat Requirements of Mule Deer in the Baggs Mule Deer Herd Unit
Ryan Amundson, Will Schultz and Tony Mong

Introduction

All mule deer require food, cover, water, and space to survive in the correct juxtaposition on the landscape.  Seasonal migrations are common, mule deer move great distances from higher elevation summer ranges, which receive more annual precipitation, to lower elevation winter ranges that nearly always receive less annual precipitation.  Average precipitation across the entire Baggs Mule Deer Herd Unit is around 34 inches with a large amount of variation, ranging from 6 inches to 63 inches (Figure 1).  Mule deer in the foothill environments contend with long duration winter energy deficits, environmental extremes, forage quality and quantity, and the resulting condition of animals.  These are key factors in mule deer population dynamics throughout the West.

Figure 1.  Average Precipitation in the Baggs Mule Deer Herd Unit
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Mule Deer Habitat Basics

Mule deer are primarily browsers, the majority of their diet is comprised of forbs and browse.  Because deer have a smaller rumen than cattle or elk in relation to their body size, they are forced to be 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.  A mixture of plant community age classes is 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 those plants.  The availability and condition of the shrub component within the landscape influences many factors affecting mule deer populations. Shrubs occur mostly in early to mid-successional habitats; that is, those recently disturbed and going through the natural processes of maturing to a climax state. Disturbance sets back shrub succession, a key element to maintaining high quality mule deer habitat.  In the past, natural fire cycles and human disturbance, such as logging, resulted in a higher diversity of browse diversity in both species as well as age class, leading to higher mule deer abundance than we see today.  Although weather patterns, especially precipitation and winter severity, drive mule deer populations in the short-term, only landscape-scale habitat improvement and quality will likely result in long-term sustainability in mule deer populations.

Disturbance is key to maintaining quality feed for mule deer.  As forage plants mature, their cell walls thicken causing a decrease in the digestibility of the plant material because of the increase in lignin (Dietz and Nagy 1976, Crampton and Maynard 1938).  Lignin is a non-carbohydrate polymer that binds the cell together and is not digestible.  Typically, even as plants get older, they will put on new growth each year called leader growth.  Mule deer will focus browsing on leader growth because of the lower levels of lignin.  However, many of the preferred browse species lose vigor and production with age which leads to a lack of annual leaders present and a lack of seed production, significantly reducing a plant’s ability to replace itself or recruit new plants.  Additionally, older age plants typically possess greater amounts of secondary compounds called tannins that negatively affect taste or odor of the plant in order to protect it from herbivory. 

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

Nutritional Demands and Requirements

Deer must obtain sufficient energy, protein, and nutrients, such as calcium and phosphorus, from the plants they eat to maintain body condition and reproduce successfully.  Nutrition influences overall body condition, ovulation, conception, gestation, lactation, survival (adult and fawn), size of fawns at birth, timing of birth, sex composition of fawns, vulnerability to predation, and home range size on a seasonal and annual basis (Tollefson 2011).  Mule deer have a relatively small rumen and digestive tract with a specific microbial composition that decreases their ability to withstand rapid changes in diet composition, they must be highly selective in the plants they choose to consume.
 
In mule deer, body fat is the major energy reserve of the body used to keep animals alive during the winter.  Nutritional deficiencies may negatively impact fawn survival rates because the ability for doe mule deer to grow the fetus and produce milk once that fawn is born is compromised with lower nutritional levels (Tollefson et al. 2011).  Body fat levels going into winter and coming out of spring can buffer the effects of nutritional deficits when energy demands cannot be met by the mule deer diets.
 
Nutritional requirements of deer are generally separated into five categories: protein, energy, minerals, vitamins and water.  Research on deer nutrition has primarily focused on protein, energy, and minerals (phosphorus and calcium) because these requirements are most often associated with limiting growth, reproduction, and antler development.

Protein - Protein is crucial for body and antler growth in deer. A deer must obtain at least a 6% to 7% crude protein diet to maintain rumen function, but a protein diet in the 13% to 16% range is required for successful growth, antler development and reproduction (Richardson 2013).Protein requirements for mule deer are variable throughout their annual life cycle.  The highest requirements for protein occur during body growth (young deer and fetus), lactation (doe deer) and antler growth (bucks) periods which usually coincide with periods of highest forage protein levels found in plants.  The highest forage protein levels are found in the green, succulent, and palatable grasses and forbs that start growth in early spring and continue through mid-summer.  However, protein is available throughout the year in various plants and concentrations.  Deer may be able to distinguish differences in the protein content of individual plants and increase foraging rates on browse species exhibiting the highest protein content throughout the year (Klein 1970).  To meet protein demands, dietary protein is normally used before body protein, but intake of very low-protein foods may require the use of additional body protein. The use of body protein by a females in late winter and early spring may have negative impacts on fetal growth and result in decreased body size of fawns at birth and post-parturition survival.

Energy - Energy demands may be affected by weather conditions and the physiological state of deer.  Energy deficiencies can result in slowing or stopping of growth, weight loss, reproductive failure, and impaired rumen function.  The high energy and high protein diets of spring and summer allow mule deer to regain mass and condition lost in the previous winter, as well as provide energy for lactation.  Mule deer reduce activity and daily food intake in winter when food quantity and quality are limited.  Under extreme environmental conditions, deer can reduce the amount of body reserves utilized by limiting all other activities besides eating and resting.  Using less fat reserves to meet energy demands spares the use of body protein, failure to conserve these body resources can ultimately lead to unsuccessful fawning.

Minerals and Vitamins – Minerals and vitamins are an important component of nutrition for mule deer and can play an important role in weight gain, bone growth and antler development.  An important mineral to mule deer is phosphorus, a phosphorus intake level of approximately 0.35%of dry matter intake is necessary to provide maximum weight gain, bone growth and antler development in yearling bucks (Richardson 2013).  With the exception of a limited number of plants in early spring, few forage species contain this level of phosphorus. Therefore, phosphorus may be a limiting nutrient for maximum antler growth. Diets containing 0.40%calcium and 0.28%-0.30 phosphorus are required for acceptable growth and development in deer (Richardson 2013).  The ratio of calcium and phosphorus in the diet is equally important as ratios ranging from 1:1 to 2:1 are ideal for proper absorption and metabolism (Robbins 1994).  Some research in southeast Wyoming has shown calcium in forages to be 30 times higher than that of phosphorus (J. Freeburn, personal communication).  Other important minerals include sodium, potassium, chlorine, zinc, iron, and magnesium, however, most are needed in very small amounts and are usually supplied in native forages found in the Baggs mule deer herd.  Vitamins A, D, and E are among the more important vitamins for proper growth and development (including antlers) in deer.  Native forages and the deer’s natural environment normally contain adequate levels of vitamins to meet requirements of mule deer.  Green, leafy forages contain adequate levels of Vitamin A and E, and sunlight is a natural provider of Vitamin D. 

Water - Water is another critical component of mule deer nutrition.  Intake varies depending on temperature, humidity, water content of forage, rate of forage consumption, and other factors.  Deer generally obtain the majority of the water they need from succulent forage, however, free water is important when deer consume large amounts of cured vegetation and when does are lactating.  In winter, deer normally obtain sufficient water by consuming snow.  Optimally, water sources should be spaced no more than 2.5 to 3 miles apart.

Habitat Selectivity

Mule deer are mostly active during late afternoon, early evening, and early morning hours.  The majority of their day is spent resting in protected and well covered environments such as heavy sagebrush draws, rocky outcrops, or juniper and 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 that is lacking one or more habitat components.

Many of the deer in the Baggs mule deer herd migrate between relatively moist higher elevation, summer range habitats, and lower, drier foothill or basin wintering areas.  Recent studies have indicated that many mule deer in the herd migrate 20 to 30 miles, some up to 80+ miles, between summer and winter ranges, with individual variability in the of selection of winter range on an annual basis.  This movement primarily occurs in April and May and again in October, November and December depending on weather conditions.  The recent mule deer collaring studies have provided valuable information on migration routes and summer and winter range use (see Chapter 3).

Winter on-set (minimal daily temperature and snow depth) generally determines the amount of time spent in “transition” from summer to winter range in the fall in the absence of human disturbance (Rittenhouse et al 2015, Sawyer et al 2013).  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 (Sawyer and Kauffman 2011).
Cover Requirements

It is important for mule deer to have a mix of cover and foraging habitat to ensure the ability to escape predation, maintain body temperatures, and meet nutritional needs described above for each season of use.  Adequate cover is highly important, regardless of season, because it allows mule deer to directly escape predation and conserve energy for body maintenance and reproduction.
	
There are four kinds of cover habitat:  escape or 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.

1. 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).
2. 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.
3. Thermal Cover:  Thermal cover is very important to mule deer habitat and protects deer from cold winter temperatures, summer heat, and insects.
4. 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

Mule deer dietary requirements vary seasonally, quality mule deer range requires a mixture of trees, shrubs, (woody, perennial plants of low heights), forbs (herbaceous, broadleaved flowering plants), and grasses. Areas that have these seasonally important food resources, cover, and water within close proximity to one another are preferred throughout the different seasons.  Seasonal availability of various plants and seasonal metabolic requirements of deer influence the selection of forages throughout their range. 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.  Delayed snowmelt increases winter mortality of deer if body reserves are depleted long before new plant growth resumes.  In addition, late spring storms may have detrimental impacts on the deer’s ability to recover their body condition leading up to parturition which could lead to lower doe or fawn survival.
  
For mule deer does, energy costs are highest during the period of late gestation and lactation, occurring in April until mid-fall.  This energy requirement initially increases exponentially for does during the first month following parturition, and as would be expected to meet the higher than usual energy requirements for bucks or yearlings during this time period.  In some years, high protein requirements associated with lactation may be poorly timed depending on the level of green-up occurring in the Baggs area.  These added levels of animal stress caused by environmental factors may be detrimental to the fawns, does, or both.  Timing of parturition, body size of fawns at birth, and early survival of fawns are closely linked to winter and spring nutrition.  However, Tollefson et al. (2011) makes it clear that the quality of forage during summer and fall is very important when concerned about mule deer fawn productivity.

Summer – Summer habitats range in elevation from 7,500 feet to 10,000 feet elevation with a corresponding precipitation range of 18 to 55 inches.  Habitat types include mountain big sagebrush or mixed mountain shrub in close proximity to aspen and aspen-mixed shrub at the lower elevation.  The mid-elevation summer habitats will be predominately lodge pole pine or subalpine fir and aspen mixed, transitioning to spruce-fir above 9,000 feet.  Grass and forb production and diversity on summer ranges is higher than either transition or winter ranges.  Nutrition on summer ranges may not be a limiting factor for mule deer.  Historically, naturally occurring wildfire has played a major role in the ecology of these habitats.  Similar to the shrub habitats, both the aspen and lodge pole are older and more decadent than would have occurred under natural fire regimes.  Twenty-eight percent of all aspen stands on the Medicine Bow National Forrest (MBNF) and adjacent BLM and private land are over 110 years old, and 44% are 60-110 years old.  Approximately 41,000 acres (49%) of the aspen on the MBNF meets or exceeds old growth age minimums (D-47 MBNF Plan).  In studies conducted on the MBNF, aspen stands are currently older than what was typical of the past and increasing amounts of fir have invaded stands (Larry Hicks pers. comm.). 

Studies indicate that the optimum combination of cover types required by deer on summer and transitional ranges includes: (1) 20%hiding cover, (2) 10% thermal cover, (3) 5% fawning cover, and (4) an additional 5% of combined hiding, thermal, or fawning cover.  The remaining 60% of the mule deer range should be feeding areas (Olson 1992).  During summer, as grasses dry and cure consumption transitions to forbs and shrubs, forbs sometimes comprise as much as two-thirds of the diet during the mid to late portion of the summer.   Deer will then begin to replace forbs in their diet with shrubs. 

Although riparian areas comprise a small portion of the landscape, they are of high importance for mule deer.  The optimum combination of cover types occurs in these small areas and provide year-round forage for deer.  Because these areas generally have more access to moisture, these areas can support a higher diversity of plants (grasses, forbs and shrubs) and have extended green periods due to water table access.  These areas can be utilized throughout different seasons.
Fall – Fall habitats generally include areas of transition where mule deer are moving from higher elevation summer range to lower elevation winter ranges.  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, and service berry.  Transition ranges can be extensive within the Baggs Mule Deer Herd Unit, ranging from 10 to15 miles to 40 to50 miles (see Chapter 3).  These lands are comprised of private, State of Wyoming, fringe areas of USFS, and BLM. 
Energy requirements and food habits during this time period vary for mule deer.  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, therefore, bucks are typically in the best condition in early autumn before the onset of the rut.  Females have lower energy requirements during this time and often allocate more time than males to foraging, leading to their best body condition occurring at the onset of winter.  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).   Deer fawns with access to higher nutritional levels reach larger body sizes at the time of weaning; the larger their individual body mass at the beginning of winter, the higher the likelihood of their survival and subsequent recruitment into the herd.

Amount of time spent and intensity of use on transitional ranges varies based on several factors.  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 winter habitats.  Human activity can also influence time spent in transitional ranges, with higher amounts of human activity decreasing time spent by mule deer in those ranges (Sawyer et al. 2013).  Transitional ranges receive varying intensities of use for the northern portion of the Baggs herd unit have recently been delineated into movement corridors and stopover sites (Sawyer and Kauffman 2011, Figure 8).   Stopover sites are areas where mule deer spend the most time during migration both to and from winter ranges, indicating these areas are important for foraging.    

Winter – During this period, shrubs comprise the bulk of the deer diet as other kinds of forage are dead and usually covered by snow.  Important species on winter range in the Baggs mule deer herd include Wyoming big sagebrush, antelope bitterbrush, true mountain mahogany, serviceberry, and winter fat.  Energy expenditures to reach these short-statured forage resources under snow are often higher than the nutritional gain from consuming them.  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 residing in the Baggs mule deer herd depends on the weather, levels of stored fat reserves, and a deer’s ability to conserve energy.  Food resources are commonly limited during dormant seasons in environments with prominent seasonal changes.  Dietary quantity and quality are highly variable, with significant declines in digestible nutrients during the winter.  Regardless of habitat type, quality of a typical winter range diet 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.  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 (Gilbert et al. 1970).  

In the Baggs Mule Deer Herd Unit, snow depths directly influence the choice of wintering areas as deer search for sites where energy costs are lower and food availability, specifically exposed shrubs, is higher.  Mule deer typically move south and west, but depending on the severity of winter, deer have been shown to move as far south as Maybell, Colorado.  Several areas considered traditional winter range include the south-side of Battle Mountain, the Horse Mountains, the area between the Horse Mountains and Muddy Mountain, the junipers between Dixon and Baggs, Wild Horse Butte to Poison Basin, Red Creek Rim to Powder Rim, and more recently discovered areas south of the Wyoming state line in areas near Pilot Knob, Colorado.  The Wild Horse Butte to Poison Basin area receives the highest amount of pressure from wintering and transitioning deer because it is a pinch point for deer migrating from both the northern and eastern summer ranges.  As winter severity increases, deer using the area early in the winter season move to the south and west, and deer using wintering areas to the east move into the Poison Basin area.  

The lowest elevation vegetative communities in the Baggs Mule Deer Herd Unit are comprised of sagebrush (Artemisia spp). mountain mahogany (Cercocarpus montanus), antelope bitterbrush (Purshia tridentata), service berry (Amelanchier utahensis), green rabbitbrush (Ericameria spp.), greasewood (Sarcobatus vermiculatus), and small inclusions of other shrub species.  In many of these areas, 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).  In addition, 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). 
Development and Habitat Fragmentation
	
Fences, roads, and energy development sites have the potential to negatively impact mule deer daily or seasonal movements and migrations, and may ultimately preclude use of important habitats (i.e. crucial winter range, Northrup et al. 2015, Sawyer et al. 2013).  Physiological stresses occur when energy expenditures by an animal are increased due to alarm or avoidance movements (Sawyer et al. 2009), 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. 

Energy development within the Baggs Mule Deer Herd Unit has been present for many years. However, over the last 10 years, energy development activity has increased throughout the area.  Three major energy development fields have the potential to impact the Baggs mule deer herd in all ranges from low elevation winter range to high elevation summer range over the next 10 to 15 years (Figure 2).  Efforts should be made to decrease these impacts whenever possible through collaborative energy field planning and mitigation efforts that occur either through avoidance, minimization, or compensatory actions for important mule deer ranges. 

Figure 2.  Distribution of the major energy development fields in the Baggs Mule Deer Herd Unit.
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[bookmark: Chapter_4:__Biological_Objective_Impleme][bookmark: _bookmark4]Chapter 3: Current Range Distribution, Land Ownership and Habitat Conditions
Tony Mong and Katie Cheesbrough 

The Baggs Mule Deer Herd Unit (BMDHU) boundary as described by the WGFD will be used as the beginning analysis area for the BMDHU habitat plan and consists of WGFD hunt areas 82, 84 and 100.  The BMDHU is 3,051,480 total acres and has mixed landownership incorporating lands primarily managed by the BLM (62%), USFS (11%), State of Wyoming (3%), and private landowners (24%, Figure 3).  Landownership patterns vary from large blocks of public lands, to checkerboard ownership (federal/private) along the railroad right-of-way, to various mixtures of public and non-public lands.  Despite the extremely large herd unit size, the majority of deer use occurs within a smaller area (Figure 4).  The Majority of Use Area (MUA, Figure 5) delineation in this plan is based on a mix of GPS collar data, historical data, and personal observation.  Landownership within the MUA consists of BLM (67%), USFS (14%), State of Wyoming (4%), and private landowners (15%).

Figure 3.  Landownership and hunt area boundaries for the Baggs Mule Deer Herd Unit.
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Figure 4.  Distribution of mule deer based on 94 doe (green triangles) and 40 buck (orange dots) collared mule deer in the Baggs Mule Deer Herd from 2006 to 2016.
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Figure 5.  Baggs Mule Deer majority of use within the herd unit (based on non-scientific analysis).
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Habitat types within the BMDHU vary from high elevation forests to sagebrush and desert shrub environments with irrigated hay meadows throughout the river valley floor (Figure 6).  Sagebrush makes up a majority of the habitat type in the MUA at a total of 62% (38% Wyoming big sagebrush and 24% mountain big sagebrush/mixed mountain shrubs).  The next largest community type is Aspen, making up 11% of the area. 



Figure 6. Vegetation types in the majority of use area of the Baggs Mule Deer Herd (Source: USGS GAP Analysis data).
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In order to effectively address habitat treatment planning in the BMDHU, the MUA was separated into the 3 main range types for mule deer: summer (41%), transition/migration routes (37%), and winter range (22%, Figure 7).  Sage grouse core areas were identified because habitat treatment restrictions in core area can impose limitations on the type and timing of habitat improvements conducted.  

Sage grouse core area - Sage grouse core areas, as identified through the Governor’s Sage Grouse Executive Order, are found within mule deer winter, summer, and transitional ranges (Figure 7).  This designation may affect or limit habitat enhancement techniques that could be implemented, or the size and design of some treatments that may otherwise be beneficial to mule deer.  While viewed as an impediment to many, core area designation does not prohibit habitat enhancement, but will require additional planning, coordination, and careful design and project implementation, as well as added requirements for habitat monitoring pre- and post-treatment.

Migration route delineation - Detailed GPS collar data exists for a large number of deer within this population (Figure 8).  These data were collected as a requirement for the Atlantic Rim EIS Energy Project and was focused on mule deer movement in and around the project area.  Movement data and subsequent analysis were published in peer reviewed journals and have set a new standard for analysis of ungulate migration movements (Sawyer and Kaufman 2011, Sawyer et al 2013).  We are able to use these data to delineate the migration routes into corridors and stopover areas within the migration route for the BMDHU.   

Figure 7.  Mule deer seasonal ranges in the majority of use area of the Baggs Mule Deer Herd Unit and sage-grouse core area.
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Figure 8.  Partial (Northern) Baggs mule deer migration route delineation based on GPS data from 2008-2010.
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Interstate Movement

The state line boundary between Wyoming and Colorado has been shown to be highly permeable for mule deer in the BMDHU (Figure 9).  A majority of this cross border activity occurs during winter, making areas in Colorado “crucial winter range” for Wyoming deer.  This provides a challenge for both population management and habitat enhancement projects for the BMDHU.  Given these movements, Colorado and Wyoming have engaged in data sharing and discussions around the enhancement of habitat important to both Colorado and Wyoming deer herds.  The goal will be to put in place habitat project funding that will not be limited by the political boundary of a state line in order to benefit mule deer in the area.  It will be imperative to work with Coloradoans, namely Colorado Parks and Wildlife, Bureau of Land Management (Little Snake Field Office), and private landowners in this area, to plan future treatments in coordination with projects taking place in Wyoming.  WGFD will strive to facilitate these discussions and future planning.



Figure 9. GPS collar data depicting interstate movement of the Baggs Mule Deer between Wyoming and Colorado (Wyoming led projects only, more data available from Colorado upon request). 

[image: ]


Habitat Conditions Within the BMDHU

Monitoring current habitat conditions and specific habitat treatments (pre- and post-treatment) is a crucial aspect of this habitat plan.  Understanding the general condition of the habitat within mule deer seasonal ranges and how that habitat is changing over time is important to setting habitat enhancement priorities.  Once habitat priorities and projects have been identified, determining the effectiveness of treatments and projects through consistent pre- and post-treatment monitoring and reporting is essential to adaptive management and future project success.

General Habitat Condition Monitoring - Understanding the current and historical condition of the habitat within the different seasonal ranges of the BMDHU is important in determining habitat enhancement goals and priorities.  There is historical and current habitat data available from multiple agencies including, but not limited to, annual browse and utilization data, historic photos (photo points and aerial photography), specific project monitoring data, and riparian greenline sampling.  Despite the quality of this data, much of it is on winter range or locations established to determine livestock use, there is a lack of consistent and specific mule deer habitat data in summer and transitional ranges.

Additionally, the WGFD has established a Rapid Habitat Assessment (RHA) protocol to assess the state of mule deer habitat in all seasonal ranges within specific mule deer herd units.  This protocol was introduced in the spring of 2015 and was put into practice for the first time in the 2015 field season.  We will combine information from the RHA protocol, precipitation data, mule deer collar data (on-going data collection as well), population data, and other historic and current habitat data to obtain a better understanding of the overall habitat condition within the BMDHU, understand long-term trends, and to determine habitat enhancement priority areas.

During the 2015 and 2016 field season, 32 RHAs were completed within the Baggs Mule Deer Herd Unit (see RHA site map).  Of the sites assessed, 16 were in winter or year-long ranges and 13 were completed in summer or transition ranges (4 of which were in aspen sites, Figure 10). 

Figure 10.  2015 and 2016 Rapid Habitat Assessment locations throughout the Baggs Mule Deer Herd Unit.
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Shrub Summary Data	 - Summarized data from age class, hedge class, and sagebrush canopy cover assessment sites show that all ranges in the BMDHU deer browse species are trending toward mature and decadent age classes with low percentages of seedling & young age classes present (Table 1, Figure 11).  At each site, the two primary shrubs were assessed for long-term browse levels and an overall hedge class was determined (Table 1, Figure 12).  The primary browse species for both winter and year-long and summer or transition ranges are moderately hedged (50 to 56%).  

Finally, 38% of the winter or year-long sites assessed had sagebrush canopy cover >25%.  The shrub summary data suggests that the majority of preferred mule deer browse species through the BMDHU seasonal ranges are trending toward an older age class while receiving moderate browse pressure with high sagebrush canopy covers in winter range.  Many of these sites would be good candidates for treatment to set back age class and improve nutritive quality of shrubs for preferred mule deer browse species.

Overall Habitat Condition - The Baggs Mule Deer Crucial Winter Range Analysis, April 1994 (WGFD), previously documented the deteriorated condition of crucial winter ranges for the BMDHU.  It did not evaluate transitional or summer ranges for the BMDHU.  The conclusions from this study conducted in the early 1990’s are as follows:
1. “Over utilization of important browse species by big game has caused severe hedging and reduced vigor within stands”
2. “Suppression of natural fire in portions of the crucial winter range has resulted in reduced production of important shrub species due to advanced age class or competition from big sagebrush and juniper”
3. “Overgrazing by livestock has led to deteriorated riparian areas” 

Since this study was published, significant improvements to riparian condition has occurred due to better livestock management through extensive range improvements.  In addition, the hedging of juniper trees due to over browsing on the crucial winter range is not as evident today as it was in the early 1990’s, suggesting some reduction in over utilization of shrubs by big game (personal communication Larry Hicks, LSRCD).
	
Current habitat condition was determined by assessing the following habitat traits: seedling or young shrubs present, shrub mortality and decadence, relative composition (shrubs, grasses, and forbs), species diversity, conifer encroachment, invasive plants, plant litter, erosion, and percent bare ground.  Table 2 and Figure 13 summarizes the overall habitat condition for sites assessed within mule deer winter and year-long and summer and transition ranges within the BMDHU.  This data suggests that habitat condition is better in summer and transition ranges with a greater percentage of sites in neutral and poor condition in winter and year-long sites.

Cheatgrass and desert alyssum were the major invasive plant species found at assessment sites in 2015 and 2016 (Table 2, Figure 14).  These invasive species were much more prevalent in winter and yearlong sites, with 50% of sites showing a major presence of the species.  Although there was invasive species present in summer and transition sites, there were sites with no invasive species, and none showed any significant presence.  It will be important to specifically address invasive species issues on winter and yearlong ranges within the BMDHU, and carefully consider invasive species in all habitat treatments.

Table 2 summarizes conifer encroachment issues in winter and yearlong ranges.  Of the sites that were adjacent to conifer habitats, 33% had phase 1 (low density) encroachment and 27% had moderate density (phase 2) encroachment.  Conifer encroachment treatments should be considered in phase 1 & phase 2 areas, depending on understory species, presence of invasive species, and cost of removal.  Summer and transitional sites assessed did not have conifer encroachment issues, however, conifer encroachment into aspen on the Medicine Bow National Forest is well documented in the 2003 Land and Resource Management Plan for the areas in the BMDHU (USFS).


Table 1.  Baggs Mule Deer Herd Unit 2015 and 2016 Rapid Habitat Assessment shrub summary.
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Figure 11.  Baggs Mule Deer Herd Unit 2015 and 2016 Rapid Habitat Assessment shrub age class summary.
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Figure 12.  Baggs Mule Deer Herd Unit 2015 and 2016 Rapid Habitat Assessment shrub hedge class summary.
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Table 2.  Baggs 2015 and 2016 Rapid Habitat Assessment general condition summary.
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Figure 13.  Baggs Mule Deer Herd Unit 2015 and 2016 Rapid Habitat Assessment overall habitat condition.
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Figure 14.  Baggs Mule Deer Herd Unit 2015 and 2016 Rapid Habitat Assessment invasive species summary.
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Chapter 4: Population Management History and Recommendations

The current management objective for the Baggs herd unit is to produce and document a post-season population of 19,000 mule deer.  The latest population model produces estimates aligned with trends observed in buck harvest, fawn recruitment, and buck to doe ratios.   These estimates match the professional perceptions of field personnel and public opinion about mule deer population trends.  This herd unit was also designated for recreational management where buck ratios are 20 to 29 bucks per 100 does, however, this was changed to special management buck ratios of 30 to 39 bucks per 100 does in 2015 after recommendations from the BMDWG,.  The total buck to doe ratio for Baggs mule deer has averaged 26 bucks per 100 does since 1996, and recently has averaged 32 bucks per 100 does since 2012 (Figure 15).

Figure 15.  Baggs mule deer herd buck to doe ratios from 1996 to 2016, the average 20-year buck ratio equals 26. 
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Mule deer population size is managed primarily by harvesting female mule deer.  It is generally accepted that a minimum post-hunting season ratio of 66 fawns per 100 does is required for a herd to maintain itself when there is minimal female harvest.  However, in the Baggs herd it seems that higher fawn survival allows for the herd to maintain or grow with lower observed fawn ratios.  Annual classification surveys are conducted in late fall.  The resulting fawn/doe ratios for Baggs mule deer averaged 58 fawns per 100 does since 1996 (Figure 16).  Despite these lower fawn ratios, population growth and maintenance had occurred, but recently has been interrupted or slowed due to low winter survival.  The change in population is likely the result of tough winter conditions in 2007/2008, 2010/2011 and 2015/2016, and poor habitat quality found in transition and winter range.


Figure 16.  Baggs Mule Deer Herd Unit fawn ratios from 1996 to 2016, average 20-year fawn ratio is 58.
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The BMDHU has traditionally been a fast growing, heavily hunted population.  Many of the issues related to population and hunter management discussed through the MDI Working Group process have prevalent throughout the history of this herd.  Population management for the herd has focused on maintaining populations at a level consistent with the herd objective and maintaining buck ratios at a level that is acceptable to the public.  Hunter management has involved distributing hunters across the herd unit to obtain harvest throughout the area and to alleviate issues with hunter crowding.  The Baggs herd unit, specifically hunt area 82, normally ranks within the top 5 when comparing total number of hunter use days between general hunt areas (Figure 17). 


Figure 17.  Comparison of the number of hunter days generated for the top 5 general hunt areas across Wyoming from 2010 to 2014.  Hunt area numbers are listed within each corresponding bar (hunt area 82 is within the BMDHU).
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Historical Hunting Data

Since 1980, total harvest has ranged from approximately 550 to 4,800 (average = ~2,000), with buck harvest ranging from approximately 500 to 2,500 (average = ~1,500) and doe harvest ranging from approximately 0 to 3,100 (average = ~500).  In 21 of the last 35 years we have harvested more than 100 does, in 9 of the last 35 years we have harvested between 1 and 100 does, and in 7 of the last 35 years we have harvested 0 does.  However, in the most recent decade, we have only harvested more than 100 does in 4 of those years (Table 3).
	
General license hunting for antlered mule deer has been the main prescription throughout the history of this herd with a combination of “any” deer, general license doe and fawn, and doe and fawn limited quota licenses in years of high population.  Main season length has varied from 5 to 14 days with the “any” deer portion ranging from 4 to 14 days, and opening mainly on October 1st (Table 3).  General license doe and fawn hunting has run separate from the main season three times (1989, 1992, 1993), ranging from 16 days (1992, 1993; off forest only within 10 miles of the WY/CO border) to 17 days (1989).  Doe and fawn only limited quota seasons have run concurrent and separate from the main season, ranging from an additional 15 days to 31 days and ranging in license numbers from 25 to 750.  Antler point restrictions (APRs) have been implemented on 3 occasions since 1980 (4-point APR in 1985; 3-point APR 2012 and 2013) to reduce buck mule deer harvest, reduce hunter crowding, and to increase buck: doe ratios. 

Antler width class data has been collected during classification surveys for the past 5 years (Figure 4).  In 2012 and 2013 (3-point APR years), we observed that an average of 70% of the total bucks counted fell within the yearlings or Class 1 antler widths (an adult buck up to 18” wide), that percentage has dropped and the older age classes have increased since the removal of the APR (Figure 18).

Figure 18.  Percent of bucks within each antler width class classified from 2012 to 2016 within the Baggs Mule Deer Herd.  Antler class definitions are found within the Figure.
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Table 3.  Historical hunting season structure, license type, and harvest numbers for hunt area 82 within the Baggs Mule Deer Herd Unit.
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Since 1980, estimated hunter numbers have varied from approximately 1,600 to 7,200 (average = approximately 3,600), with the percentage of non-resident hunters ranging from 14% to 46% (average = 31%) of the total number of hunters in the herd unit (table 4).  Currently, hunt areas 82 and 100 fall into the non-resident general license region W, along with hunt area 131.  Despite the opportunity to hunt in 3 hunt areas, hunt area 82 receives the bulk of hunting pressure from non-residents with an average of 87% of the non-residents hunters from region W hunting in the area over the last 10 years (range = 83% to 92%).  This preference is also shown in the resident hunters with an average of 82% of hunters in the BMDH choosing to hunt area 82 over the last 10 years (range = 74% to 86%).




Table 4.  Hunter and harvest statistics for the Baggs Mule Deer Herd Unit from 2005 to 2016.
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Issues Within the Herd

Major complaints from hunters over the life of this herd unit, and especially hunt area 82, have been centered on hunter crowding and fewer and lower quality bucks.  This complaint has been reiterated through comments on the WGFD harvest surveys and through an independent survey taken by the BMDHU MDI group.  In addition, the issue of more ATV usage and increased abuse of off road travel, regardless of vehicle type, has been an increasing concern over the last 10 years.  Buck quality and population numbers has also been a point of contention during the most recent years because of difficult winters and a slow recovery of the population. 

While the BMDHU had been managed for recreational opportunity (20 to 29 bucks per 100 does), many hunters have voiced their interest in restricting such opportunity in order to provide improved quality to the buck portion of the population.  This interest has been expressed in public season setting meetings for many years, but has increased in intensity over the past few years during field contacts and at check stations during hunting seasons, during December and spring public season setting meetings, and throughout the year during most public contacts regarding mule deer.

The BMDWG was convened largely due to the concerns outlined above, and has carefully considered continuing with the current hunting season structure and providing potential alternatives to the structure, which is principally based around General License deer hunting seasons.  Discussions about potential changes to the hunting season structure were held over the course of many meetings, and ultimately, the Working Group believed a major change is perhaps necessary to address issues initially identified over the course of the Baggs MDI process.  The group concluded that future hunting seasons should 1) focus on maintaining high hunter opportunity, and 2) both hunt quality and high buck quality should be increased by spreading out hunter pressure.  The group focused on the following objectives and potential strategies to address concerns and find solutions:

 Objective: Decrease hunter crowding while maintaining high levels of hunting opportunity

Strategy: Consider creation of an unlimited “limited quota” hunting season structure (see below).

Strategy: Maintain youth hunting opportunities outside of “regular” seasons.

Strategy: Allow continued unlimited archery opportunities.

Objective: Increase buck numbers, buck quality and older age class bucks

Strategy: Revise the current herd objective from “recreational” to “special” to increase buck ratios. (Completed 2015)

Strategy: Implement short-term (no more than 2 years in duration) antler point restrictions to maintain buck ratios above the objective levels when they fall below 30:100. Management will attempt to target at least 15:100 class I and II bucks and 5:100 for class III bucks.

Strategy: Maintain buck classification and harvest data that includes buck “class/age” data to supplement normal classification data. 

Objective: Maintain the Baggs Mule Deer Herd population within the population objective range to decrease pressure on limited or poor quality habitats.

Strategy: Utilize doe/fawn specific licenses (type 6 or 7) to either decrease numbers (issue licenses) or increase numbers (limit licenses) to levels within the population objective range. 

New Season Structure Explanation

The Working Group spent many hours deliberating how best to deal with hunter crowding issues that have been plaguing the Baggs herd for many years.  The intent would not be to restrict hunting opportunity, but rather to disperse the opportunity through season splits and force a choice to hunt only the hunt areas in the BMDHU.  The group considered several options, including keeping everything the same, changing opening dates based on location, single limited quota seasons by individual hunt areas or grouped hunt areas, and splitting unlimited quota seasons by individual hunt areas for residents and one for non-residents.  All current options for hunters and hunting season management were exhausted, and discussions moved towards a new hunting season structure that would utilize both current guidelines and new.  An unlimited/limited quota system would allow WGFD to spread out hunter pressure, and potentially decrease overall hunter pressure, across both General hunt areas (82 and 100).  If the season comes to fruition, it would be reevaluated after three concurrent seasons to ensure the desired results are occurring.  This concept is similar to a mini-resident region, and has statewide implications for management. 

As an example, the season considered under this scenario could be structured as follows for hunt area 82:

Rifle season: 
RESIDENTS: 	        	Type 1 license - unlimited number available to residents, season 				 would run from October 1 to October 7.
 	        		          	Type 2 license - unlimited number available to residents, season 				 would run from October 8 to October 14.

NON-RESIDENTS: 	Type 1 license - limited quota of 400, season would run from October 1 to October 7.
	Type 2 license - limited quota of 400, season would run from October 8 to October 14.

Archery season: 
General license or 82 type 1 and 2
			September 1 – September 30.

This proposed season structure would allow for an unlimited number of residents to draw for, or buy as a left-over license, either the 82 type 1 or 82 type 2 licenses.  Because this is a full priced license, if a resident decided to buy either of these types, it would be their only full priced license allowed.  This season structure would force residents to choose to hunt in hunt area 82 and to choose a week to hunt, potentially decreasing pressure at any one given time during the entire season.  Non-resident license numbers would be set based on current use within Region W, split between the 2 season ranges associated with the 82 type 1 and 2.

The season considered would be structured as follows for hunt area 100:

Rifle season: 
RESIDENTS: 	        	Type 1 license, unlimited number available to residents, season 				 would run from October 1 to October 7 (subject to change).
 	        		          	
NON-RESIDENTS: 	Type 1 license, limited quota of 100, season would run from October 1 to October 7.
	
Archery season: 
General license or 100 type 1 

This proposed season would allow for an unlimited numbers of residents to draw for, or buy as a left-over, the 100 type 1 license.  Because this is a full priced license, if a resident decided to buy this license, it would be their only full priced license allowed.  This season structure would force residents to choose to hunt in hunt area 100, potentially decreasing pressure in hunt area 82.  Non-resident license numbers would be set based on historical numbers of non-resident hunters in the area.

Given the novel nature of this season structure, the department required an extensive effort to gather public opinion on this type of season because of the major change this season structure would present to hunters.  Public opinion was collected through distribution of paper surveys during hunting seasons and public meetings and an online presentation of the proposed season with an associated digital survey.  Hundreds of surveys were handed out and 135 online viewers were reached through the online presentation, 41 paper surveys were returned and 45 digital surveys were filled out.  Local WGFD personnel also talked with numerous hunters regarding the proposed season and documented their responses.  The surveys and conversations with hunters revealed that a majority of those surveyed would like to try the proposed season as described by the group (Figure 19 and 20).    However, some opposition to the season was received; some were vehemently opposed to the proposal.  Given the statewide implication of this potential change to overall deer management, pursuing this option will not occur at this time.



Figure 19.  New season structure for the Baggs Mule Deer Herd hunt area 82 survey results from both online and paper surveys.

[image: ]Total Respondents = 85
% Moderately or Strongly Supportive = 62%
% Moderately or Strongly Opposed = 32%


Figure 20.  New season structure for the Baggs Mule Deer Herd hunt area 100 survey results from both online and paper surveys.

[image: ]Total Respondents = 74
% Moderately or Strongly Supportive = 55%
% Moderately or Strongly Opposed = 31%




Chapter 5: Habitat Project Delineation and Prioritization

Prime Objective of the Habitat Project

One of the main concerns brought forward by the public, and shared by land managers in the area, was poor or declining habitat quality for mule deer.  This chapter was created to identify methods and prioritize areas for habitat treatments to ‘alter habitat quality and/or reverse the decline of habitat quality to benefit the Baggs mule deer herd.”  By improving habitat conditions, the Working Group hopes to create a sustainable deer herd that is resilient and at objective level.
Mule deer depend on several important habitat attributes to support their ecological needs.  When looking to enhance mule deer habitat the following attributes have been identified during the MDI process and should be considered:
· Nutritional quality of browse species
· Shrub and herbaceous productivity and browse class
· Species and age class diversity and recruitment 
· Species density 
· Stand specific monitoring
· Aspen
· Riparian Area
· Invasive weeds

Within each of these attributes, desired conditions that have been identified to help establish habitat goals, prioritize habitat enhancements, and provide insight into potential project designs for the BMDHU (Table 5).

Table 5 can be used to help design habitat improvement treatments to achieve specific desired conditions with associated monitoring methods that track changes in habitat condition.  This table provides a list of important mule deer habitat attributes with examples of associated desired conditions.  Improvements to seasonal ranges will have the most impact on mule deer, these are indicated on the table as well.  Monitoring methods commonly used by land management and wildlife management agencies to measure desired condition are listed with references that describe the monitoring methods in detail.  Methods chosen to monitor for a specific desired condition will vary depending on the project objective.  When choosing monitoring methods, consideration should be given to available personnel, time, and funding.  Also, keep in mind the importance of monitoring precipitation and weather data as these factors can greatly affect habitat condition and treatment success.  Given the nature of landownership within the BMDHU and the collaborative nature of the Baggs MDI, monitoring should be conducted in a cooperative manner whenever possible.
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Table 5.  Habitat features with examples of desired conditions and methods to monitor 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 allow for a sustainable deer herd at objective level.

	Nutritional Quality of Browse Species


	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

	Shrub and Herbaceous Productivity and Browse Class

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

	Species and Age Class Diversity and Recruitment of Flora


	Desired Conditions
· Increase diversity of plant types, ages and sizes preferred by mule deer (S, T, W)
	Monitoring Methods
· Sample Point
· Photo Point
· Line-Intercept (cover by lifeform,
	References
· Interagency Technical Reference 1999
· Wyoming Range Service Team 2008
· Booth et al. 2006




	· 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 lodge pole stands (S, T)
· Decrease/minimize invasive species (S, T, W)
	age, species)
· Daubenmire Plots
· 3 x 3 Plot
· Pace Frequency
· Sage Grouse Protocol Transect
· Rooted/Nested Frequency Transect
· Sample Pollinator Monitoring Protocol
	· www.xerces.org/pollinator-conservation
· Stiver et al. 2010

	Species Density of Flora

	Desired Conditions
· Increase density of species preferred by mule deer (S, T, W)
	Monitoring Methods
· Belt Transect
· Rooted/Nested Frequency
· Sample Freq
· 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

	Invasive Weeds

	Desired Conditions
· 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




Reporting Monitoring Data

Monitoring data to understand the overall state of mule deer habitat, habitat trends, and the effectiveness of habitat treatments is of upmost importance, it is imperative that monitoring not only be consistently completed but also reported to the MDI Working Group and funding partners.  General habitat data should be compiled from all partnering agencies and landowners and summarized on a five-year basis to establish the current state of habitat and determine overall habitat trends.  Habitat enhancements and treatments should be designed with specific pre- and post-treatment monitoring plans and timelines.  These project specific monitoring plans should consider the overall project goals, desired habitat conditions (Table 5), timelines, and resources.  All monitoring information that is compiled by and reported to the Baggs MDI Working Group will be shared publicly.

Habitat Treatment Priority Blocks

Throughout the BMDHU, there are a variety of habitats and habitat conditions.  Chapter 3 discussed the Working Group determination that priority levels would be set based on habitat conditions, actual deer use (GPS data and local knowledge), and acres of range available to mule deer in the herd unit.  In order to facilitate both treating the highest priority areas and to plan long term for treatments, we created habitat treatment blocks on the highest priority ranges (winter and transition; Figure 21).  Habitat treatment blocks were created using landscape features to encourage multiple years of treatment in extremely important habitats, reducing the chance of a treatment occurring that may be detrimental to deer in any one given year.  The summer range was not placed into treatment blocks because of the vast reaches of this range; treatments in this range should be directed by deer use and opportunity.  Within the winter and transitional ranges, further refinement of the prioritization was made based on the criteria listed above.  This two-tiered approach should allow for multiple projects across multiple ranges to be implemented and planned for during each three year planning period.  The scope of this habitat plan is not to delineate each project that is to occur within each habitat treatment block, but rather to establish priorities to treat critical areas that are expected to have the highest level of improvement quickly and in their entirety. Table 5, data collected during rapid habitat assessments other available range data, previous experience, and new technology or information should be used to guide treatment and enhancement projects.

These habitat treatment blocks should not be boundaries, but used as a guide to facilitate treating habitat within the BMDHU landscape.  The boundary of a given treatment could be expanded to facilitate deer use not captured by either radio collars or the defined range boundaries.  Within each habitat block, the project types and project locations should be delineated through a collaborative effort of the Baggs Mule Deer Collaborative Habitat Treatment Group (CHTG), WGFD habitat and wildlife biologists, land management agencies, and conservation districts (Little Snake and Saratoga-Encampment-Rawlins).  This collaboration should include a field visit to assess the best treatment options as well as the extent of the treatments within the block(s) and the priority rankings for the blocks.  Once a treatment or enhancement plan has been agreed upon, for at least the next 3 year cycle, it will be shared with the Working Group and a meeting will be held if major changes are to occur to the habitat prioritizations or plan.



Figure 21. Baggs Mule Deer Herd habitat treatment/enhancement blocks for the different winter range complexes and migration routes.
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Although the highest preference should be given to projects based on the prioritization designations below, all projects should be completed opportunistically as funds are available and land management agency or private land owner approvals are available.  Below is a description of how blocks were prioritized within each range and habitat treatment block:

Winter range (highest priority) - The winter range was split into 3 areas to facilitate multiple projects occurring at the same time, Figure 22 depicts these areas (Poison Basin, Wild Horse to Battle Mountain and Dad/Sand Hills) and associated priorities for each section.  Priorities were created based on deer densities within the winter range complex.  The areas to the west and north of Baggs receive the highest concentrations and use by deer migrating both from the north and from the east.  Continued data collection for deer using the east to west migration routes and winter range may enhance these priorities and should be considered at future habitat project collaborations.  It was determined that juniper encroachment, shrub decadence, and cheatgrass invasion are causing major issues in the winter range complex. 
 
  When developing projects in these more xeric winter range sites, it is important to consider the invasion of cheatgrass into any enhancement project.  Treatment of cheatgrass should either coincide with or precede treatments within winter range. 


Figure 22. Baggs Mule Deer Herd winter range prioritization.  Low numbers indicate highest priority.
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Transition and migration ranges - Transitional and migration ranges were split into two areas in order to facilitate multiple projects within these ranges occurring at the same time.  Figure 23 depicts this split (Wild Horse and Dad) and associated priorities for each area.  In areas where transition and migration areas overlapped with winter range, the transition and migration range was included with the winter range to decrease confusion.  Priorities were determined similar to winter range with deer densities, however, another level was added with the amount of stop over area within the habitat treatment block.  It was determined there are two major issues within the transition and migration range complex consisting of shrub decadence and cheatgrass invasion.  When developing projects in these sites, it is important to consider the invasion of cheatgrass into any enhancement project.  Because of this, treatment of cheatgrass should either coincide or precede treatments within transition/migration range.  Highest priority within these habitat management blocks should be given first to designated stop over sites, followed by other high use areas, and finally low use and movement areas as designated by Brownian bridge models developed based on GPS collar data (Sawyer et al. 2009).

Figure 23. Baggs mule deer herd transition/migration range prioritization. Low numbers indicate highest priority.
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Summer range
Summer range is the most extensive and best quality range we have available in the BMDHU.  Consequently, we did not delineate habitat treatment blocks within the herd unit.  As seen in Figure 24, many of the summer range use areas (depicted by GPS collar data) overlap with existing winter and transition and migration ranges.  Treatment of these areas will benefit all range uses by mule deer.  Although not a high priority, the treatment of summer range outside of winter and transition and migration ranges should occur opportunistically and directed at areas that show high use by both GPS collar data as well as field knowledge of deer use by the CHTG.  Aspen enhancement and shrub age class diversity are two summer range treatments that may be successful in these areas and will benefit these deer. 





Figure 24.   Baggs mule deer herd summer GPS collar locations in relation to range habitat treatment blocks.
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Adaptive Management
	
This plan is a living document that may change over time as new challenges and information are discovered.  This plan will provide the guidance for future work as it relates to habitat enhancements for mule deer in the Baggs Herd.  Every three years, the plan will be re-evaluated by Working Group members, led by the WGFD, to assess the efficacy and relevance of the priority levels of the habitat enhancement blocks (Figure 21).

WGFD and the Working Group will facilitate discussions where all stakeholders can revisit issues, continue learning, and adapt as the need arises or every three years.  Adaptive management is possible when there are ongoing efforts to collect evidence to determine whether decided strategies are effective.  Within the BMDHU Working Group context, monitoring data that will be collected before and after project implementation will be used for the group to collaboratively determine whether objectives are met or if alternative methods should be explored.  This adaptive management process is depicted in Figure 25 and illustrates the continuous nature of the habitat plan implementation process and how it is integrated with projects on the ground. 


Figure 25: Adaptive Management as used by the Baggs Mule Deer Herd Working Group.
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In July 2015, the WGFC awarded $2.5 million to the statewide Mule Deer Initiative effort to be allocated for landscape-scale mule deer habitat improvement projects over the next five years.  The stipulations for the funding include awarding no more than $500,000 per year for habitat funding applications to any of the MDI efforts across the state, with no single MDI effort receiving more than $500,000 within the five-year period.  The awarded funds will be used to leverage financial commitment from other funding sources at a ratio of 1:5 to maximize available habitat funding and encourage partnerships with organizations outside of the WGFD.

The following should be considered to allow a timely and efficient funding process for all parties involved:
1) The application for WGFC funds should be direct and brief.
2) The process must be flexible to accommodate differences in funding requirements and cycles to prevent long lead times between the development of the project and its implementation.
3) Allow in-kind contributions (people’s time and material resources) to be counted toward the match requirement for WGFC commission funds.

Though there are considerable benefits to combining funds from multiple sources, the process can be complex.  Funds from each source generally come with their own requirements that ensure the funds are being appropriately spent, requirements may include advance identification of matching funding and in-kind resources, periodic reporting on actual versus planned progress, project completion reports, and continued monitoring reports.  It is the responsibility of the Baggs Mule Deer CHTG and the lead management agency to ensure that all funds are organized tracked and that all funding requirements are met.

Project Development and WGFC Funding

The Baggs Mule Deer CHTG will be tasked with developing projects, completing funding applications, and overseeing implementation while keeping the Baggs Mule Deer Working Group informed of progress.  Baggs MDI projects that will utilize WGFC money will be required to go through a series of steps for project approval and funding.  Project proposals will be presented publicly to the Baggs MDI Working Group during a public meeting or through email.  Once projects have been approved by the group, they will be reviewed internally by the WGFD and presented to the WGFC for final funding approval.  All projects seeking WGFC funding are required to focus on mule deer habitat and address the desired conditions outlined in Table 5.  In addition, the WGFD has established a goal of matching WGFC MDI funds with other funds at a minimum of 1:5 to generate the maximum possible funding for on-the-ground habitat work.

Other Funding Sources

In addition to the WGFC MDI funding, there are numerous federal, state, and private conservation groups available to assist with on-the-ground conservation projects.  Agencies and groups we have partnered with in the past are listed below:

Federal:
US Forest Service (USFS), Bureau of Land Management (BLM), USDA Natural Resources Conservation Service (NRCS), USDA Farm Service Agency (FSA), and Wyoming Landscape Conservation Initiative (WLCI)
State:
Wyoming Wildlife and Natural Resource Trust (WWNRT), Wyoming Game and Fish Department (WGFD), and Wyoming State Forestry
Local:
Little Snake River Conservation District, Saratoga-Encampment-Rawlins Conservation District, and energy companies in the area in need of mitigation projects
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), and private individuals and donors

Many non-profit conservation groups within Wyoming and the surrounding states may have local, state, and/or national affiliations and may be able to grant funds to governmental entities, private landowners, contractors, individuals or organizations.  Most non-profit conservation groups have fairly simple grant application forms to submit at varying times throughout the year and require at least a 1:1 match, a project management plan, submission of a project completion report, and periodic project status updates.

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 and can refer to labor provided or a donation of materials or specialized equipment that are assigned a dollar value.  Rates for labor or equipment may be derived from several sources. 

When applying for funds from any source, carefully consider how the project proposal will fit with their ranking criteria.  The criteria will often include expected wildlife benefits, public value, matching funds, commitment to post- treatment management, monitoring plans, and how the proposed project fits into the funding organization’s mission.  It is also important to consider the funding period when submitting a project application as they may vary between funding sources.  In many cases, funds are only available for two years from the time of approval.  If the funds are not spent within the specified timeframe, they may request that the funds be returned to the organization or agency. As such, make sure the project can utilize granted funds within a reasonable amount of time.
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Appendix A. Working Group Charter

Green River/Baggs Mule Deer
Working Group Charter
July, 2014 (ver. 073014)

Purpose:
The purposes for forming a working group for the Baggs Mule Deer Herd (BMDH) are two-fold. 

1) The Working Group will assist the Wyoming Game and Fish Department’s (WGFD) Green River Region in an analysis of the Baggs Mule Deer Herd Unit (deer hunt areas 82, 84, and 100).  This Working Group will engage in meaningful discussions in order to provide the WGFD with recommendations that may be used in developing short and long-term herd management recommendations for mule deer in hunt areas 82, 84 and 100.
2) The Working Group will also create a habitat management plan with intentions of becoming a habitat mitigation bank to focus habitat management work within the herd unit to benefit mule deer impacted from increased human activity.  The Working Group will work with potential funding partners, management agencies and energy production companies to fund habitat projects within the herd unit.  This Working Group will engage in meaningful discussions in order to develop short and long-term habitat management recommendations and actions within and around the Baggs Mule Deer Herd Unit boundary.

Requirements:
· Working Group members will be required to attend scheduled meetings.
· Members will be expected to present their own views and those of their peers on the matters being discussed and be willing to engage in respectful, constructive dialogue with other members of the group and the public.
· Members will be expected to attend public forum(s) designed to increase public understanding and awareness of mule deer management in these herd units/hunt areas.
· Each Working Group member is required to communicate on a regular basis with the constituent group that he or she represents, keeping them informed of Working Group progress.
· The WGFD will provide a Working Group facilitator and note taker and is responsible for information dissemination among the Working Group.

Goals:
· The goals are to: 
· Develop recommendations that will address future management of the Baggs Mule Deer Herd Unit.
· Develop and implement a habitat management plan for the Baggs Mule Deer Herd Unit.

Deliverables:
· The Working Group will provide recommendations, including but not limited to potential hunting season construct, for the herd unit to the Green River Region Wildlife Supervisor.
· Herd management recommendations, including additional public and WGFD review, will be completed no later than November 1, 2015 in order to incorporate potential changes into the 2016 big game hunting season application packet and 2016 deer hunting seasons.  
· NOTE:  If the Working Group is able to formulate recommendations prior to November 1, 2014 they may be presented for public review no later than December 15, 2014 for possible inclusion in the 2015 big game hunting season application information.
· The recommendation(s) will be presented to the public during the 2014 and/or 2015 December public meetings.
· During this process written public comment will be accepted and analyzed for consideration by the Working Group.
· A habitat management plan will be created by April 2015.
· The management plan will include (but not be limited to): priority areas for mitigation/habitat work, areas of high sensitivity to human activity, specific habitat management prescriptions and long and short term objectives for habitat work in the herd unit.
· The habitat management plan will be presented to the public during a special public meeting after completion of the plan.
· Efforts will be made to secure funding to implement habitat projects.
· Efforts will be made to assess current habitat conditions
· Efforts will be made to assess habitat conditions post treatments

Internal Decision Making Process:
Working Group members, through the help of a WGFD facilitator, will strive for consensus whenever group decisions are necessary.

Timeline:
The formation of the Working Group will occur in July, 2014. The Working Group will conduct business beginning August 1, 2014 and ending no later than December 31, 2015.

Membership:
The Working Group will be comprised of individuals who represent sportspersons, landowners, outfitters, sportspersons groups and the WGFD.  The number and interests may be as follows:
· 1 - Landowners/livestock producers (may include ranch managers) with interests in the aforementioned herd units/hunt areas.
·  1 - Hunter
·  1 - Outfitter 
·  5 – Non-governmental organization/sportsperson group representatives
·  2 - WGFD field level wildlife managers
·  2 – BLM representatives (1 wildlife, 1 range)
·  1 – USFS representative
·  1 – Oil and gas energy representative
·  1 – Conservation District 
·  1 – Colorado Parks and Wildlife representative

Technical advisors may be requested on an as needed basis.

Scope/Sideboards:
· Mule deer management discussion and recommendations shall be specific to hunt areas 82, 84 and 100.
· The Baggs Mule Deer Working Group will be advisory in nature in relation to mule deer management; recommendations will go through additional public review and internal WGFD review at the Green River Region and Wildlife Division administration (Cheyenne) levels.
· Habitat management discussion and recommendations shall be specific to areas in and around the herd unit boundary that will have the greatest positive impact to the Baggs mule deer herd.
· Mule deer management and habitat management recommendations shall be based on accepted scientific practices.

Publicity:
The Department's Green River Region Information and Education Specialist will be responsible for drafting and distributing meeting announcements. All meeting agendas, approved minutes and graphic presentations will be posted in a timely fashion on the Department's webpage for public information and review.

Endorsement Process: The Working Group is advisory in nature in relation to herd management decisions. The Department will look to this group for direct advice and innovation in formulating recommendations for the future management of the Baggs Mule Deer Herd Units (hunt areas 82, 84, and 100). The Department will incorporate the Working Group recommendations into future management decisions when possible.

Officers: The Working Group will select a chairperson. The chair's role is to work with the facilitator to develop meeting agendas, identify information and technical resource needs, and to coordinate and collaborate with the Working Group members throughout the tenure of the group.



Appendix B. Previous Treatment Types and Tools

Summer Range (see chapter 2 for specific description)

Summer range comprises the majority of the habitat within the BMDHU.  This summer range can be described by 5 major habitat types.  Each habitat type within summer range is broken into 3 abundance categories: abundant >40%, common 10-40%, and infrequent <10%. 
 
Mixed Conifer, abundant - Description (lodgepole/subalpine fir >7-9000 ft., engleman fir >9000 ft.)
Mountain Big Sage, abundant - Mountain big sage communities are the most observable habitat type below the National Forest occurring at elevations of 7,000 feet and higher.  Mountain big sagebrush (Artemisia tridentate vaseyana) may grow from about 1 to 6 feet in height, and with a canopy cover up to 80%.  Common understory species include woody plants such as: green rabbitbrush (Chrysothamnus viscidiflorus) and mountain snowberry (Symphoricarpos oreophilus); grasses such as: green needlegrass (Nassella viridula), needle-and-thread grass (Hesperostipa comata), Idaho fescue grass (Festuca idahoensis), king spikefescue (Leucopoa kingii), basin wildrye (Leymus cinereus), western wheatgrass (Pascopyrum smithii), Kentucky bluegrass (Poa pratensis), bottlebrush squirreltail (Elymus elymoides), Ross’ sedge (Carex rossii); and a wide variety of forbs: sulfur-flower buckwheat (Eriogonum umbellatum), lupine (Lupinus sp.), Arrowleaf balsamroot (Balsamorhiza sagittata), violet (Viola L.), buttercup (Ranunculus L.), sego lily (Calochortus nuttallii), onion (Allium sp..), larkspur (Delphinium sp.), Sticky purple geranium (Geranium viscosissimum), bluebells (Mertensia paniculata sp.), groundsel (Packera sp.), phlox (Phlox sp.), locoweed (Oxytropis spp.), beardstongue (Penstemon Schmidel), Indian paintbrush (Castilleja sp.), yellow sweetclover (Melilotus officinalis), Western yarrow (Achillea millefolium), and pale agoseris (false dandelion, Agoseris glauca).  This habitat is valuable to mule deer as cover and forage, providing early summer succulent forbs.

Aspen, common - Aspen communities are some of the most productive habitats in the western forests and provide high quality forage and adequate cover for mule deer security cover and partruition.  Aspen habitat across the mule deer summer range can be characterized as either pocket type or large continuous stands.  Pocket aspen communities tend to be found at lower elevations (7,000 – 8,000 feet) and precipitation zones (14 – 20 inches) and are more common on north facing slope aspects. Large contiguous stands of aspen habitat correspond with mid-level elevations ranging from 7,500 feet to 9,500 feet. As elevation and precipitation levels increase the occupancy of aspen shifts from more northern facing slope aspect pocket aspen to southerly facing slopes at higher elevations. 
	
Common understory species include shrubs: serviceberry (Amelanchier alnifolia), mountain snowberry (Symphoricarpos oreophilus), chokecherry (Prunus virginiana), Scouler’s willow (Salix scouleriana); grasses: elk sedge (Carex geyeri), Columbia needlegrass (Achnatherum nelsonii), blue wildrye (Elymus glaucus), mountain brome (Bromus marginatus); and forbs: bedstraw (Galium L.), sticky-purple geranium, strawberry (Fragaria L.), Laramie columbine (Auilegia laramiensis), osha root (Ligusticum porteri), western sweet cicely (Osmoriza occidentalis), bluebells, violet, ballhead waterleaf (Hydrophyllum capitatum), heartleaf arnica (Arnica cordifolia), and Oregon grape (Mahonia repens). This habitat is valuable to mule deer as cover and forage, providing summer long succulent forbs and browsing of shrubs and trees, particularly later in the summer and fall.

Mixed Mountain Shrub, common - The mixed mountain shrub habitat type is often intermixed with mountain big sagebrush communities, however, it can occur as an independent habitat type, mainly occurring at higher elevation and precipitation zones within the herd unit.  The most common type is a mixture of mountain shrubs, including: serviceberry, mountain mahogany (Cercocarpus montanus), Antelope bitterbrush (Purshia tridentate), mountain big sagebrush, snowberry, black sagebrush (Artemisia nova), cotton horsebrush (Tetradymia spinosa), and with chokecherry on wetter sites. 	Gambel’s oak (Quercus gambelii) is only found in the vicinity of Battle Mountain and north to Little Sandstone Creek, the northern most location for this species.  Understory species within Gambel’s oak stands include bluebunch wheatgrass (Pseudoroegneria spicata), Indian ricegrass (Achnatherum hymenoides), king-spike fescue, basin wildrye, Ross’ sedge, Kentucky bluegrass, green needlegrass, Oregon grape, and forbs similar to those listed for mountain big sagebrush. 

Other habitat types include a high amount of bitterbrush with mountain big sagebrush; a dry/shale soil site dominated by mountain mahogany and bluebunch wheatgrass; and a wet, deep loamy site dominated by serviceberry.  These habitat types are valuable to mule deer as cover and forage in transition range, with more use of forbs in the spring and summer, and more use of shrubs from mid-summer into the fall.

Riparian, infrequent, well dispersed - This habitat is found in most valley bottoms along stream drainages and upland seeps and springs.  Woody species are primarily dominated by Booth (Salix boothii) and Geyer willows (Salix geyeriana).  In addition, water birch (Betula occidentalis) along with thinleaf alder (Alnus incana) at higher elevations and narrowleaf cottonwood (Populus angustifolia) in more isolated or canyon locations.  Other woody species in riparian areas may include river hawthorn (Crataegus rivularis), redosier dogwood (Cornus sericea), golden currant (Ribes aureum), Wood’s rose (Rosa woodsii), buffaloberry (Shepherdia sp), twinberry honeysuckle (Lonicera involucrate), and shrubby cinquefoil (Dasiphora floribunda). Understory species are dominated by Nebraska (Carex nebrascensis) and beaked sedge (Carex rostrata), as well as tufted hairgrass (Deschampsia cespitosa) in wetter locations, and by a mixture of grasses: slender wheatgrass (Elymus trachycaulus), Northern reedgrass (Calamagrostis stricta), Baltic rush (Juncus arcticus), flat-stem rush, redtop (Agrostis gigantea), Kentucky bluegrass, Common timothy (Phleum pretense) and smooth brome (Bromus inermis) in drier locations. Forbs include speedwell (Veronica spp.), Western buttercup (Ranunculus occidentalis), yellow sweetclover, osha root, Canada goldenrod (Solidago canadensis), self-heal (Prunella vulgaris), strawberry, thistle (Cirsium spp.), and checker mallow (Sidalcea sp.). This habitat is valuable to mule deer as cover and forage, providing summer long succulent forbs and browsing of shrubs and trees, particularly later in the summer and fall.

Summer Habitat Issues and Potential Treatments

Mixed-conifer - Fire is a naturally occurring process on both rangelands and forests that historically serves as the primary agent to set back succession.  Prescribed burning is designed to mimic this natural process and is used to enhance vegetation by removing old, dead material, enhancing forage palatability, and increasing nutrient cycling in the system.  As such prescribed burning can improve habitat diversity, as well as forage quantity and quality for both wildlife and livestock.  Prescribed fire can be an extremely cost effective tool that is suited to areas where mechanical treatment is not feasible and can be applied at a larger scale more efficiently than other treatment options.  In addition to enhancing rangeland/forest productivity, prescribed burning also prevents litter accumulation and fuel buildup, thereby reducing the risk of catastrophic wildfires.  However, there are some inherent risks involved with prescribed burning that inhibit using this tool in some scenarios, such as proximity to urban/rural developments and infrastructure, burning in sensitive habitat types (i.e. sage grouse core areas), and outside of appropriate seasons and conditions.  In order to minimize risks associated with prescribed burning, strict timing and conditions known as “burn windows” must be followed and mobilizing prescribed burning operations in these narrow burn windows can be difficult.  There is also a higher risk of cheatgrass infestation that can follow prescribed burning treatments and, as such, cheatgrass control and monitoring are imperative elements of these treatments.   

Mountain big sage brush habitat – Lack of age class diversity within sage brush impacts the overall mountain big sage brush habitat.  Prescribed burning is one tool to address such issues.  Sagebrush in general contains chemicals which improve burning conditions when fuel moisture levels are low.  This allows burning to occur both in the spring, just after snow has melted and before sagebrush starts to actively grow, and in the fall once soil moisture is depleted and most annual sagebrush growth has ended.  Spring burn windows depend on elevation and aspect, but usually fall between late March and mid-May.  Fall burn windows occur between late August and early October, but may extend into November when conditions are dry enough.  Spring burns result in better mosaic pattern treatments and growth responds more quickly than late summer and fall burns.  However, due to snowpack and moisture levels in the spring, burn windows are more difficult to achieve and often fewer acres can be burned.  Approximately 27,000 acres of mountain big sagebrush were prescribed burned in 28 different projects between 1985 and 2014, with five smaller projects completed in the last 10 years within the BMDHU.  There have also been approximately 5,800 acres of mountain big sagebrush burned in wildfires over the last 40 years in this same area.  Mountain big sagebrush recovers fairly rapidly within 20 to 40 years, depending on the understory plant composition, climate, and grazing management. Historic wildfires did not have livestock management afterwards, and converted quickly back to a dominance of mountain big sagebrush within 20 years.  All prescribed burns have had initial deferment (1 year) and a change in livestock management afterwards that extend recovery of mountain big sagebrush out to 30 to 40 years.  Early plant response by forbs and re-sprouting species like green rabbit brush, mountain snowberry and limited young sagebrush are often seen after these treatments. 

In lower precipitation zones, new sagebrush plants do not recover as quickly and there is often increased amounts of alyssum (a non-native annual mustard, Alyssum simplex). With time and good grazing management (lower stocking rates/different grazing times), the perennial grasses and forbs return and alyssum is present but reduced in abundance.  However, sagebrush is still slow to return and green rabbitbrush and winter fat (Krascheninnikovia lanata) become the principle shrubs. This has led to much greater use of Tebuthiuron (common name, Spike) for lower elevation treatments to both maintain sagebrush cover and reduce the expansion of alyssum and other invasive species (e.g. cheatgrass, Bromus tectorum). 

Current cost of prescribed burn treatments varies from $25 to $50 per acre, with spring burns being more costly than fall burns due to the amount of acres treated and the number of attempts it takes to complete a project.  Early prescribed burns cost as little as $5 per acre, but the risk assessment for conducting prescription burning nation-wide has driven costs up to be equal or more than chemical treatments. 

Recommendations for future treatments 
Short term recommendations include:
1) Develop treatments, where possible, outside of Greater Sage-Grouse core area boundaries.
2) Develop smaller/more spring burn treatments in higher precipitation zones to have more rapid sagebrush recovery and to stay under the 5 percent disturbance cap within Greater Sage-Grouse habitat.
3) Experiment with more Mechanical treatments.
4) Collect more monitoring data of herbaceous response to show benefits of future treatments within mountain big sagebrush habitat.
					
Long-term recommendations include:
1) Develop a long-term treatment plan within mountain big sagebrush habitat based on current baseline monitoring along with management objectives for early, mid, and late seral acreages of this habitat type.

Historical chemical treatments occurred in the 1950s to 1970s using 2, 4-D aerially applied as a spray on plant leaves to kill sagebrush, but it also affected other broad-leaved plants in peak growth at that time.  Sites on summer range treated with 2, 4-D included 20,000 acres located in the Grizzly and Sulphur Springs allotments.  The aerial pattern of strips from these chemical applications can still be observed in aerial photos.  Kill rates on mountain big sagebrush were typically 95 percent or more, which along with the effect on other non-targeted plant species, helped lead to the use of other types of herbicides (i.e. tebuthiuron in the 1980s). Those early treatments of 2, 4D lacked grazing management resulting in the rapid return rate of mountain big sagebrush, many of which have returned to natural looking sagebrush communities.  All federal and state agencies have moved away from using 2, 4D.

Tebuthiuron (Spike™) is a pellet applied aerially anytime there is not snow or frozen soils.  It dissolves with water and is taken up through the roots to kill the plant, and may have a residual effect in the soil for several years. At low rates it will only kill big sagebrush and can be applied at variable rates to achieve different degrees of thinning of the sagebrush canopy.  Approximately 17,500 acres of mountain big sagebrush have been aerially treated with Tebuthiuron in 20 projects between 1996 and 2014, including 6,100 acres across 10 projects since 2008 in Greater Sage-Grouse core area. Guidelines for sagebrush treatments within Greater Sage-Grouse core area allow for shrub thinning projects where the sagebrush canopy cover is not reduced below 15 percent.  Application rates of Tebuthiuron are based upon soil samples to determine soil texture and percent organic matter (1.5-2.5 pounds per acre). In addition to soil type and condition, drought may also affect the rate and level of kill rate. Mortality in sagebrush may be observed the first year, although the full effect of the chemical may take 2-3 years to occur.  Remaining skeletons of shrubs help to reduce surface wind and increase moisture retention, as well as to protect understory species from being eaten, both of which may increase recovery rate compared to prescribed burns.  Existing un-affected plant species increase in cover and forage, with studies showing 2.2 times more production on treated sites. Although early seral plant species are not enhanced like they are in prescribed burns, invasive species like alyssum do not increase because remaining perennial understory plant species are unaffected.  Current cost of treatments varies from $18 to $26 per acre, using $6 per acre for the aerial application (current rate) and varying rates of chemical from 1.5-2.5 pounds per acre. The higher application rates are generally used in higher elevation sagebrush habitat which normally has higher organic matter content and a more loamy soil textures compared to lower elevations.
	Recommendations for future treatments 
	- Short-term recommendations
1) Determine rate of sagebrush recovery in areas already treated with Tebuthiuron.
2) Identify areas within Greater Sage-Grouse core area that can be treated to increase sagebrush age diversity and forb production but remain above the 15% sagebrush cover threshold. 
	- Long-term recommendations	
1) Increase monitoring to show effects to all plant species, and compare these effects with fire and mechanical treatments.	

Aspen habitat – Aspen habitats face issues caused by conifer encroachment, sagebrush and mountain shrub encroachment, and age class or regeneration issues.  Tools to treat these issues would include prescribed burning and mechanical treatments.  

Aspen responds well to fire, much better than many of the other plant species it competes for space with.  Therefore, the use of prescribed fire is preferred in treating aspen because it typically stimulates more sprouting than mechanical treatments, and it reduces competition by shrubs and promotes stand expansion/connectivity to other stands.  However, due to overlap with Greater Sage-Grouse core area, burning has much less support as a treatment option recently. Aspen stands are too wet to burn in the spring, and often can only be under burned late in the fall after leaf drop in October or November. Prescribed burns usually occur in September when conditions for burning shrubs are achieved however this can result in aspen stands only being burned around the perimeter. Optimal burn conditions for aspen occur during drought years with dry falls, or on average about once every 5-10 years that allow for fire to run through the center portion of the stands.  Approximately 800 acres of aspen have been burned since the mid-1980s, or roughly five percent of the available habitat. The more successful prescribed burns involving aspen habitat include Beaver Dams (1992), Hartt Creek (1996), Jep Canyon (1999), and Cow Creek (2002). Although browsing of young aspen has been reported to be a problem in other locations within Wyoming, this has not been observed for the treatments in the Baggs and Rawlins area. Monitoring has primarily been conducted with photo-points, which show aspen in all burn locations reaching heights above browsing levels within 8-10 years. Weed expansion following burning has generally not been a problem in aspen habitat, with the exception of some small patches of Canada thistle. 

Livestock use following prescribed burning usually consists of deferment until late summer for two or more years, with a few locations rested entirely the first year. Wildlife use is usually apparent in the first year, but by the second year plant vigor is so high that wildlife use becomes less observable. Plant response by all species has been very good with no problems identified. Early successional plant species (forbs especially) and re-sprouting trees and shrubs form the initial plant recovery, followed grasses that become more dominant (compared to forbs) after 3-5 years. In cases where there are shrub lands on lower slopes below aspen stands and there are strong enough winds, fire can burn through the smaller stands. 

Costs to prescribe burn aspen were not estimated due to the low number of projects and acres of aspen treated with fire.

Recommendations for future treatments 
- Short-term recommendations include:
1) Continue to map and complete rapid assessment exams for every aspen stand, to use to prioritize future treatments.
2) Collect monitoring information on past treatments to document benefits for all values.
3) Complete small burn treatments where support is possible.
4) Use information from the first three items to inform and educate decision makers in all agencies to re-establish the need for prescribed burns to benefit aspen health within Greater Sage-Grouse core habitat.
- Long-term recommendations include:
1) Plan and implement prescribed burns to expand aspen acreage and connectivity to other stands.
2) Combine aspen and riparian habitat management to restore and support beaver and their role in the ecosystem.
3) Monitor to show the benefits to all values from 1 and 2 above.

Mechanical treatment may be utilized to address both encroachment by other vegetation types and diversify age class and vigor in old non encroached stands of aspen. Mechanical harvesting of conifers, mixed mountain shrubs, and sage brush encroaching within aspen stands serves to open up the canopy and provide favorable growing conditions for aspen regeneration. In non-encroached old stands of aspen cutting of larger trees (> 6”) in addition to ripping the soil and root structure may result in sprouting and regeneration within old aspen stands. Best results are obtained when aging stands are treated when they are still healthy and. As stand vigor declines so does the response for suckering and sprouting as a result of mechanical treatments. 

Numerous types of equipment are available for mechanical treatments depending upon the issue being addressed and the size of the treatment, and age class of the trees and vegetation to be treated. In some cases, commercial timber harvest may be utilized as an effective tool to regenerate aspen stands.
				
Since 2007 the LSRCD, working in conjunction with federal land management agencies, state agencies, private land owners, and conservation organizations, have mechanically treated approximately 3,200 acre of aspen woodlands on USFS, BLM, state and private lands in the BMDHU. Treatments have been conducted to remove conifers (primarily subalpine fir and beetle killed lodge-pole pine) and mixed mountain shrub (primarily serviceberry) encroachment in aspen stands.  A smaller number of acres have been treated in non-encroached stands to diversify age class of aspen by jack-strawing trees greater than 6 inches in diameter. Other treatments included the transplanting of aspen trees into enclosures in riparian areas in the upper Muddy Creek watershed. 

Starting in 2014, efforts to enhance aspen stands in the Battle Mountain area included masticating the mixed mountain shrub understory. In 2014-2015 approximately 300 acres of aspen stands have been treated in the Battle Mountain area. Initial results from the 2014 treatments showed some aspen regeneration, however the number of new stems per acre was sparse. Significant re-sprouting of serviceberry and gamble oak occurred.  High levels of browsing by wildlife were observed on the serviceberry.  Mule deer where observed in treated areas more frequently than any other big game animal. With regards to mule deer, these treatments appear to have significant benefits by providing higher quality browse in the form of the re-sprouting mountain shrubs.

Transplanting aspen into riparian exclosures has occurred within the BMDHU over the last 10 years. While some of the aspen transplants survived almost all were subsequently cut down by beaver. Exclosures were effective in excluding livestock and big game from browsing, but beaver were able to dig under the panels and cut down aspen transplants. If future projects are undertaken it is recommended to trench the panels at least 12-18 inches below the soil surface to restrict beaver from the exclosures.

Several studies list one of the challenges with managing aspen stands as excessive herbivory by both livestock and wildlife that impede the successful establishment of aspen sprouts above browse height. Monitoring results from aspen treatments conducted from 2007 to present have not shown significant or deleterious browsing on aspen sprouts. Much of this is attributed to the large size of the treatments, abundance of other browse and herbaceous species available for both livestock and wildlife, and the relative availability of aspen across the summer and transitional range.

Mechanical treatments are expensive when compared to prescribed or natural fire. Aspen regeneration is usually greater with fire than mechanical treatments. However, mechanical treatments may be the only tools available due to the potential spread of noxious weed like cheat grass, risk associated with prescribed fire in proximity to development and other infrastructure, and the length of time need to conduct NEPA compliance.

From 2007 to 2015 mechanical cost of treating aspen has ranged from a high of $300 acre to a low of $50 per acre depending on what age class and species are targeted for removal and/or the type of treatment. Stands encroached with old and dense sub-alpine fir and lodgepole pine are the most expensive to treat. At an average rate of $150 per acre and 500 acres per year the cost of mechanical treatment would have an average cost of $75,000 per year with a range of $25,000 to $150,000 per year.  Other treatments that are available that have not been utilized usually are the result of high cost, lack of equipment, or excessive time to complete NEPA and cultural resource surveys. One such treatment would be deep ripping of aspen stands with a bull dozer. These treatments are designed to stimulate regeneration in aspen stands and have been proven effective in other areas of the western U.S.

Recommendations for future treatments 
	- Short-term recommendations include:
1) Continue to conduct mechanical treatments where the highest value and return on the investment occur for mule deer. 
2) Target those areas with older age class of aspen and also in known migration and stop over areas. 
3) Focus immediate efforts on those private and state lands that have less restriction than BLM of USFS lands. 4) Use treatments to provide natural fire breaks for future prescribed burning efforts on BLM & USFS lands. Utilize mechanical treatments that benefit more than just aspen (example: aspen understory mastication of decadent mixed mountain shrubs).
	- Long-term recommendations include:
1) Design mechanical treatments to allow for the use of fire on the landscape (i.e. firebreaks). 
2) Use both commercial and noncommercial timber harvest to improve health and age class of aspen stands. 
3) Identify those areas with high mule deer values that commercial and non-commercial timber harvest is feasible and explore the use of Stewardship Contracting with federal agencies to implement projects.  
4) Pursue long term agreements with the federal land management agencies to implement projects and conduct landscape scale environmental analysis to facilitate implementation of projects.

Mixed-Mountain shrub habitat – Mixed-mountain shrub habitat is impacted by a lack of shrub age class diversity (mountain shrubs) and a lack of overall plant diversity (plant composition).  Prescribed burning could help address these issues.

Since mixed-mountain shrub habitat is found intermixed or adjacent to mountain big sagebrush, it has been treated with the same treatments for prescribed burning.  This often is appropriate since more mature stands of mixed-mountain shrubs have a high composition of mountain big sagebrush, with similar objectives including a return to early seral conditions with a more diverse composition of shrubs and understory plant species.  Although most mixed-mountain shrub species re-sprout after a fire, there is an increased rate of mortality as the fire intensity increases, so that cooler burns conducted in the spring or fall are preferred.

Approximately 3,200 acres of mixed-mountain shrub were prescribed burned between 1985 and 2014, involving the same projects as mountain big sagebrush.  There have also been 1,700 acres of mixed-mountain shrub burned in wildfires over the last 40 years in this same area. Most mixed-mountain shrub species recover fairly rapidly within 20 to 40 years, depending on the burn conditions, wildlife browsing, understory plant composition, climate, and in some cases grazing management. Because these burns often occur on steeper slopes and further from water sources, livestock grazing has not had a large impact on recovery. Initial shrub response is by re-sprouting species (particularly green rabbitbrush and mountain snowberry) along with cotton horsebrush, an early seral species. These are usually followed by taller and more dominant re-sprouting species including mountain mahogany, chokecherry, serviceberry and antelope bitterbrush. Mountain big sagebrush must reproduce by seed from adjacent un-burned areas and will take 20-30 years to reach the composition of other shrub species. Black sagebrush is a late seral species that may take 100 or more years to return within mixed-mountain shrub plant communities. 

Historic wildfires usually occur during the summer when burn conditions are of higher intensity, which may slow down the recovery of mixed-mountain shrub species. One prescribed burn in August of 1987 with little wind resulted in high fire intensity, and mixed-mountain shrubs have only partially recovered after nearly 30 years. Spring burns do appear to re-vegetate more rapidly and create a more favorable mosaic pattern of various shrub age classes than fall burns. However, fire severity may not create higher shrub mortality, such as in antelope bitterbrush, as evidenced by the Savery Creek burn conducted in October 2004. Most of this habitat is also within Greater Sage-Grouse core area and will be more difficult to treat with prescribed burns than previous projects. 
Recommendations for future treatments 
	- Short-term recommendations include:
1) Plan and implement prescribed burn projects outside of Greater Sage-Grouse core area.
2) Plan and implement more small and spring treatments to stay within the 5 percent disturbance limitation within Greater Sage-Grouse core area.
3) Collect more monitoring information on the condition and species composition of mixed-mountain shrub plant communities.
	- Long-term recommendations include:
1) Develop long-term shrub treatment plan with various acres in early, mid, and late seral condition.
2) Continue the monitoring effort above.
3) Use all the above to educate and promote a prescribed burn program to achieve both vegetation and wildlife objectives.
			
Riparian Habitat – Livestock management, a lack of beaver activity, and invasive species all impact riparian habitats.  Changes to livestock management and woody plantings could help address these issues.
 
Livestock management, to maintain or improve the values provided by riparian habitat, has only evolved since the mid-1980s.  Prior to that, grazing management was not given much consideration beyond watering areas with an emphasis on managing upland rangelands which resulted in over-used, poor condition to non-existent riparian habitats.  Although upland water development helped improve the distribution of livestock, long grazing duration of use and desirable green forage within riparian areas throughout the summer did not allow time for vegetation growth and recovery before or after grazing.  In some cases, the lack of boundary fencing allowed un-authorized livestock use from neighbors, further compounding these negative impacts. 
	
The principle change in livestock management has been reducing the use period to weeks, rather than months, as well as a shift to mostly late summer or fall grazing (where possible).  This was made possible by the creation of more fenced pastures and upland water development.  There have also been numerous small springs and seeps developed with nearby troughs to provide water, and in many cases an exclosure constructed to protect the water source from trampling and compaction.

Typical changes in riparian habitat from better livestock management practices implemented from the mid-1980’s to the present show an increase in vegetation along the banks, an increase in willow species and decreased bank erosion. In the mid-1980’s vegetation, where present, was dominated by grazing resistant or less desirable species such as Baltic rush, spike-sedge, Kentucky bluegrass, yellow sweet clover and false dandelion, none of which provide deep-rooted structure for bank stability. Stream channels were wide and shallow, with warmer, water that contained low oxygen levels, reduced bank storage and late season release to maintain stream flows. 

Through the change in livestock management and woody plantings (discussed below), perennial streams are now dominated by sedges and willows, along with desirable grasses such as tufted hairgrass, northern reedgrass, and American mannagrass (Glyceria grandis), a wider variety of native forbs, and a slow return in other shrubs.  Stream channels have narrowed by 50% or more in many areas, leading to more bank storage of water and improved late season flows and improved water quality. We have also seen improvements in the sustaining native fisheries through the increase of macro-invertebrates and decreased water temperatures. These changes have been beneficial to mule deer due to the restoration of habitat that provides improved quality and quantity of forage (herbaceous and browse) and cover for hiding and shelter. 

In these areas succulent forbs are important forage species for wildlife and may be reduced in abundance as sedges and grasses increase through improved livestock management. It is important to balance grass/sedge composition and forb composition to benefit all wildlife.
				
Recommendations for future treatments 
	- Short-term recommendations include:
1) Continue livestock grazing management to fully restore riparian habitat and function.
2) Continue woody plantings described below.
3) Support re-establishment of beaver.
	- Long-term recommendations include:
1) Monitoring riparian habitat to adjust grazing management where needed to provide a mixture of herbaceous species, rather than just a dominance of sedges and grasses.
			 
Woody plantings are one method used to restore the species composition, horizontal and vertical structure and woody debris once provided by shrubs and trees that are either disappearing or absent within some riparian plant communities.  The presence of these species also help to improve bank stability, and may form the initial plants on point-bars and outside stream meanders that provide the foundation for other plant species to establish.  Native shrubs and trees typically do not return from degraded conditions as quickly as herbaceous plant species, and were reduced in abundance due to a variety of factors that include: livestock grazing, loss of water (irrigation or down-cutting), chemical and/or mechanical treatments, lack of fire, and loss of beaver.  Plantings in these areas typically involve stem-cuttings, bare-root plants, or container plants, which may be harvested locally or from a nursery, using native seed or horticulturally derived plants. 

Local plants and/or seeds are preferred as being genetically adjusted to area climate and soils, and more likely to survive and prosper.  Plants which have been utilized in this region include aspen, buffaloberry, chokecherry, narrowleaf cottonwood, golden currant, red osier dogwood, river hawthorn, twinberry honeysuckle, Wood’s rose, water birch and willows.

Willows are the easiest and least expensive type of woody planting through the use of stem-cuttings from local sources.  Using larger stems while plants are dormant has shown the best success.  Stem-cuttings may be placed in cold storage to delay planting later in the spring past high runoff or when access is better. The principle consideration in willow plantings are matching willow species to substrate, moisture, and climate requirements. For instance, whiplash willow (Salix lasiandra) found in the Savery Creek drainage with gravel substrate, does not do well in the silt/clay substrate in the Muddy Creek drainage. Another example of matching species to area of planting is bunch willows along Muddy Creek. Geyer willow is found at higher elevations than Booth willow, which is found at higher elevations than yellow willow (Salix lutea).
Coyote willow (Salix exigua) is a rhizomatous species which has the greatest range of variability of all conditions and elevations, but will not survive if conditions are too saline. Root growth far exceeds leaf and stem growth initially, with some Coyote willow stem-cuttings along Muddy Creek achieving up to 27 feet of root growth in a single year (Skinner 1985). Several thousand willows have been planted within the Little Snake River watershed, with an overall estimated success rate of 70 to 80 percent

Although bunch type willows are desired by browsing animals, the number of plantings and typical placement along the stream edge (where it may be difficult for animals to reach them), usually do not require protection. However, most other shrubs and trees are planted in low numbers and higher on stream banks, where browsing is more likely and protection is usually needed to be successful.  The exception to this are plants like Wood’s rose and gooseberry (currant) with thorns, both of which are very hardy and can be easily dug and moved from one site to another. 

Redosier dogwood is probably the most desirable riparian shrub species, although most other species listed above may be browsed, even spiny plants like buffaloberry and hawthorn. Besides the threat of browsing, the main consideration of planted species is planting at the right depth to allow access to moisture throughout the summer without being too high and dry or too low and saturated. While some of these species may be harvested as cuttings and then planted in containers, a few like river hawthorn and water birch must be collected by seed and then grown out in a nursery. Riparian species, other than willow, have been mostly planted by the hundreds with mixed success rates of 25 to 40 percent (estimate). Plantings of aspen in upland locations has not been successful, although more recent riparian planting of root clumps appear to be surviving. 

There have been just a few plantings of narrowleaf cottonwood along Muddy Creek, which could be expanded in different locations and on other drainages to improve the diversity of habitat and structure this tree species provides for wildlife.

Recommendations for future treatments 
	- Short-term recommendations include:
1) Continue to plant willows to improve streambank stability, reduce sediment loading and support beaver, particularly in the Muddy Creek drainage. 
2) Continue to plant and protect desired shrub species in all locations where possible.
3) Expand plantings of cottonwoods.
	- Long-term recommendations include:
1) Improve documentation of successful and unsuccessful plantings of riparian shrubs and trees.	
			
 
Winter Range

Winter range within the BMDHU comprises a much smaller area than Summer Range and extends into Colorado. 

Juniper woodland community, abundant - This habitat is dominated by Utah juniper (Juniperus osteosperma) and primarily occurs on shallow soils over fractured bedrock.  Junipers have historically been controlled by fire and used by early settlers as fence posts and firewood.  However, young juniper trees now often encroach into Wyoming big sagebrush and mixed-mountain shrub sites due to the suppression of fire.  Common understory species include Wyoming big sagebrush, green rabbitbrush, mountain mahogany, antelope bitterbrush, Indian ricegrass, western wheatgrass, Kentucky bluegrass, needle-and-thread, threadleaf sedge (Carex filifolia), Galleta grass (Pleuraphis jamesii), cheatgrass, cryptantha (which kind), groundsel, sego lily, larkspur (Delphinium nuttallianum), beardstongue, daisy spp., false dandelion, bladderwort (Utricularia macrorhiza), goldenweed spp., alyssum, onion and phlox.  This habitat is valuable to mule deer as hiding and thermal cover and contains understory forage in the winter and spring.   During severe winters mule deer will browse juniper but the nutritional benefits are very low.

Wyoming big sage, abundant - This is the principle sagebrush type found at 7,000 feet and lower elevations on most soil types and makes up a large portion of the winter range for the BMDHU.  This sagebrush varies in height from around 4 to 24 inches, and recovers poorly after fire taking up to over 100 years to fully recover. Common understory species include green rabbitbrush, winter fat, wheatgrass, Kentucky bluegrass, bottlebrush squirreltail, Indian ricegrass, prairie junegrass (Koeleria macrantha), needle and thread, threadleaf sedge, phlox, sulfur-flower buckwheat, cryptantha, onion, yellow sweetclover, rockcress spp., scarlet globemallow (Sphaeralcea coccinea), sandwort (Arenaria spp.), locoweed, daisy, Indian paintbrush, alyssum and beardtongue. This habitat is valuable to mule deer as forage during the winter (browse) and during the spring (herbaceous) before moving to higher elevation summer range.  High use of sagebrush, particularly where mule deer and antelope winter ranges overlap, is a long-term concern in maintaining this habitat type.

Mixed mtn shrub, common, description - On winter range, this habitat type is most often identified by the presence of mountain mahogany or bitterbrush.  Mountain mahogany is most prevalent on shallow/rocky soils where as in sandy, deeper soils of the Sandhills area bitterbrush becomes more prevalent. Common understory species associated with mountain mahogany dominated areas include black sage, winter fat, Wyoming big sagebrush, mountain snowberry, antelope bitterbrush, western wheatgrass, Indian ricegrass, Kentucky bluegrass, cheatgrass, phlox, goldenweed, sandwort, locoweed, alyssum, cryptantha and beardstongue.  Other common species in the Sandhills area include silver sagebrush (Artemisia cana), green rabbitbrush, Wyoming big sagebrush, Wood’s rose, mountain snowberry, serviceberry, chokecherry, needle-and-thread, Indian ricegrass, sand dropseed (Sporobolus cryptandrus), prairie sandreed (Calamovilfa longifolia), cheatgrass, mountain pea, Western dock (Rumex aquaticus var. fenestratus), aster (Aster spp.), globemallow, larkspur, lupine and primrose.  This habitat is valuable to mule deer for forage and cover during all seasons, with high use of the mountain shrub species being a long-term concern. 

Desert shrub (alkali sagebrush), common - This habitat is usually found on soils with higher clay or silt content with varying levels of salinity or pH.  These shrub species may dominate vegetation communities or may be intermixed with other shrubs like green rabbitbrush, winter fat, bud sage (Picrothamnus desertorum), birdsfoot sagebrush (Artemisia pedatifida), horsebrush (Tetradymia canescens), hopsage (Grayia spinosa), black greasewood (Sarcobatus vermiculatus) and Wyoming big sagebrush. Understory species include Kentucky bluegrass, Western wheatgrass, bottlebrush squirreltail, Indian ricegrass, nineleaf biscuitroot (Lomatium triternatum), daisy, phlox, onion, and pepperweed (Lepidium latifolium).  Invasive species can be an issue within this winter range habitat and are comprised mainly of alyssum, bur buttercup (Ranunculus testiculatus) and halogeton (Halogeton glomeratus).  This habitat is most valuable to mule deer as forage, although they receive far less use than other habitat types.

Mtn. Big Sage, infrequent - This habitat is found at elevations above 7,000 feet in elevation, in locations such as the Flattops, Kinney Rim, Muddy Mountain, Wild Horse Butte, and the foot slopes to Browns Hill.  Species are similar to those described for this habitat type under summer range.  This habitat is valuable to mule deer as cover and forage (mostly herbaceous), having a higher forb diversity and staying green later into the summer.

Riparian, infrequent - Winter range riparian habitat occurs along drainages with water flows sufficient to support riparian vegetation, but most tend to be ephemeral to intermittent in nature.  As a result, these systems are on the drier side, with Coyote willow as the dominant shrub species. There may also be scattered narrowleaf cottonwood, water birch, and yellow willow in areas with more moisture.  Common understory species include redtop, western wheatgrass, basin wildrye, northern reedgrass, spike-sedge, American bulrush (Schoenoplectus pungens), strawberry (Fragaria vesaca), potentilla (Potentilla spp.), prickly lettuce (Lactuca serriola), aster, wild licorice, Canada thistle (Cirsium arvense) and wild mint (Mentha arvensis).  Sedges are generally limited to wetter locations and when found species composition is similar to summer range habitat. In some sites with higher salinity, there are no shrubs present, and herbaceous species are saline tolerant, such as Baltic rush, Kentucky bluegrass, saltgrass (Distichlis spicata), arrowweed (Pluchea sericea) and plantain (Plantago patagonica). This habitat is valuable to mule deer as cover and forage. Although Coyote willow is not as palatable as other willow species, during the winter it may be heavily used by a variety of wildlife.

Basin big sagebrush, infrequent - Basin big sagebrush (Artemisia tridentata tridentata) occurs along drainages on deeper soils. Shrubs vary from 4 to 10 feet in height with trunks rather than split stem bases. Understory species include green rabbitbrush, black greasewood, basin wildrye, Kentucky bluegrass, western wheatgrass, green needlegrass, bottlebrush squirreltail, cheatgrass, onion, Western yarrow (Achillea millefolium), groundsel, sulfur-flower buckwheat, lupine, yellow sweet clover and false dandelion. This habitat is valuable as cover mainly with little to no forage value. Even during severe winter conditions when big game species are dying, browse levels on basin big sagebrush remain very light.

Winter Habitat Issues and Recommendations

Juniper woodland community treatments – Juniper woodland communities are faced with understory loss of diversity and species composition.    This could be remedied through the use of chemical treatments.  	Various types of chemicals have been used to defoliate and kill juniper, primarily in Arizona, New Mexico, Oregon, Texas and Utah. Three of the more effective chemicals include picloram (Grazon PC®), Tebuthiuron (Spike 20P®) and hexazinone (Velpar®), with picloram and hexazinone used as liquid formulations and tebuthiuron as a pellet. Utah juniper is the species best controlled with chemical treatment, with hexazinone providing the most effective and immediate results. Tebuthiuron pellets may take up to 3 years to kill larger juniper trees, although trees greater than 12 feet in height are usually only partially defoliated.  Tebuthiuron pellets placed at the base of a tree were the most effective method and had the least impact on other desired plant species.  Chemicals have replaced most of the mechanical treatments (i.e.-chaining), which were the common form of juniper control prior to 1980.

	Recommendations for future treatments 
	- Short-term recommendations include:
1) Develop several trial treatments using Tebuthiuron to kill juniper and monitor to evaluate more large-scale future treatments.
2) Develop cost comparisons for chemical treatments versus mechanical treatments.
	- Long-term recommendations include:
1) Monitor long-term changes in vegetation and wildlife communities where chemical treatments are implemented.
					
Wyoming big sage brush habitat – big sage brush habitat faces issues caused by Juniper encroachment, a diversity of class, herbaceous species composition, over browsing and grazing, invasive species, and reclamation of disturbed sites.  These issues could be resolved through chemical treatment, livestock management changes, and prescribed burning.

Historical treatments occurred in the 1950s to 1970s using 2,4-D aerially applied as a spray on plant leaves during June (usually) to kill sagebrush, but it also affected other broad-leaved plants in peak growth at that time (such as balsamroot). Sites on winter range treated with 2, 4-D included 14,000 acres in the Continental, Cottonwood Hill, Deep Gulch, LaClede, Oppenheimer, Poison Buttes, and Powder Rim allotments, in addition to an unknown number of acres on private lands. Kill rates on Wyoming big sagebrush tend to be nearly 100 percent, which along with the effects on other non-targeted plant species, helped lead to the use of other types of herbicides (i.e. tebuthiuron in the 1980s).  However, the lack of grazing management following these projects, has resulted in most of these treatment areas returning to natural looking sagebrush communities. Tebuthiuron is a pellet applied aerially anytime there is not snow or frozen soils, which dissolves with water and is taken up through the roots to kill the plant, and may have a residual effect in the soil for several years. At low rates it will only kill big sagebrush and can be applied at variable rates to achieve different degrees of thinning of the sagebrush canopy.
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Determine rate of sagebrush recovery in areas already treated with Tebuthiuron.
	- Long-term recommendations include:
1) Increase monitoring to show effects to all plant species, and compare these effects with fire and mechanical treatments.
			 
During the early to mid-1900s, livestock use was dominated by sheep and un-controlled grazing led to declines in range condition.  However, use by sheep resulted in more early seral plant species and bare ground which promoted more forbs and shrubs that would benefit mule deer. During this time, there was also more overlap in domestic sheep use on mule deer crucial winter range which led to competition for space and resources.  Since World War II, conversion from sheep to cattle operations resulting in only 8 percent sheep use currently versus 90+ percent cattle use.  Adjustments in livestock stocking rates following vegetation inventories collected in the 1940s-1960s reduced grazing impacts to rangelands, and the development of Rangeland Health Standards in 1995 (Bureau of Land Management) has led to more intensive monitoring and livestock management, that promote more stable, mature plant communities, with less bare ground and more grasses.

Sheep to cattle conversions and adjustments in sheep use, both within grazing allotments and sheep trailing routes, have reduced sheep use and impacts within antelope and mule deer crucial winter range. Improved cattle grazing management has led to reduced bare ground levels on nearly all monitoring sites, with the 12 transects in the Powder Rim allotment west of Baggs averaging 81 percent bare ground in 1977 and only 36 percent in 2011 (BLM data, pers. comm.). As litter and plant cover increase, the primary benefitting species are grasses and shrubs, rather than forbs. 

Cheatgrass also may be increasing on winter range, in large part to a warmer winter temperatures during which benefit the fall sprouting life cycle of this invasive, annual grass. Cheatgrass thrives on south and west facing slopes that tend to be warmer, on rocky locations, and where there is active soil disturbance (i.e. along roads). As cheatgrass becomes more dominant, it takes moisture from other species, reduces composition of other native plants, and increases the potential for wildfires. Continuation of cheatgrass expansion would not be good for livestock or mule deer. 
Short duration, intensive use of cheatgrass during its primary growth period in March, April and/or May, whether by cattle or sheep, to reduce levels of cheatgrass while promoting native plant species, should be attempted where possible and closely monitored to evaluate for additional future treatments. 
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Increase monitoring of cheatgrass trends associated with different types of livestock grazing and incorporate into future livestock management decisions.
2) Continue to develop short-duration grazing systems to improve plant recovery time whether before or after grazing.
	- Long-term recommendations include:
1) Increase monitoring to document changes in species composition with different types of livestock management.
2) Manipulate livestock grazing to improve species composition of forbs (and can this be done).
3) Continue to make adjustments in livestock management where research or other data shows change would benefit wildlife species and habitat.

Prescribed burns are typically not planned in the Wyoming big sagebrush community because the amount of fuel loading and continuity of fuels provide limited potential for fire to carry through this habitat type. The extensive recovery time for Wyoming big sagebrush and the increased importance of sagebrush for Greater Sage-Grouse and other wildlife that rely upon this plant community have also played a role in reducing the use of fire.

Approximately 2,000 acres of this habitat type have burned due to wildfires since the 1970s. Recovery of sagebrush on these sites is very slow, with principle shrub response by green rabbitbrush, winter fat, and on slightly wetter sites, mountain snowberry. Although alyssum and cheatgrass have increased after these fire events, good livestock management post-burn has resulted in the long-term decrease of these invasive species, as native wheatgrass, bluegrass and needle-and-thread have recovered.  
				
Recommendations for future treatments include:
	
1) Due to the potential for both alyssum and cheatgrass invasion, as well as the long-term recovery time for Wyoming big sagebrush, prescribed burns are not being considered in this habitat type.
2) Small springs prescribed burns could be considered on a trial basis to see if similar positive responses occurred as seen in higher elevation sagebrush communities.

Mixed mountain shrub habitat – issues in the mixed mountain shrub habitat are caused by Juniper density and encroachment, the diversity of age classes and shrub composition, over browsing, and invasive species.  These issues may be addressed through the use of chemical treatments and prescribed burnings.

Tebuthuiron could be used to reduce cover and density of juniper and big sagebrush, but any other chemicals would result in mortality of desirable mountain shrubs.  These stands usually are dominated by mature to decadent shrub plants, with one of the goals being to improve plant vigor and age class structure, which would not be achieved by just removing big sagebrush.  Placing tebuthiuron pellets at the base of encroaching juniper trees should be attempted on a trial basis, which would help maintain existing mountain shrubs but would still not necessarily improve plant vigor or age class structure.  Removing old shrub stems through the use of fire or mechanical removal are far more likely to meet this goal.  However, the presence of cheatgrass and threat for expansion may affect the potential for implementing these types of projects.  Other treatments, such as juniper mechanical treatments or enhancing Wyoming big sagebrush stands, are also more likely a higher priority to benefit mule deer in short-term.	
	Recommendations for future treatments 
	- Short-term recommendations include:
1) Pursue trial use of tebuthiuron to reduce juniper encroachment within mixed mountain shrub communities.
2) Identify potential locations where the use of fire or mechanical treatment could be utilized and compared to the results from chemical treatment.
	- Long-term recommendations include:
1) Implement additional monitoring in mixed mountain shrub communities.

 Mixed mountain shrub communities on mule deer winter range are extremely important browse species and tend to be intensively used leaving individual plants severely hedged.  Given the importance of this shrub community on winter range, no prescribed burn treatments have been planned or implemented within the BMDHU up to this point.  However, there have been wildfires in the Sandhills (1990 and 1993) and southeast of Dixon (Willows, 2012).  The Sandhills are one of the unique plant communities within the RFO, if not the entire State of Wyoming.  The site is a mostly stabilized deep sand soil that receives 10 to 14 inches of precipitation annually, varying with elevation and topography.  Lower elevations are dominated by bitterbrush, silver sagebrush, Wyoming big sagebrush, and green rabbitbrush, while at higher elevations there is also mountain snowberry, serviceberry, chokecherry, mountain big sagebrush, Wood’s rose and aspen.  In some locations, shrub canopy cover is 70-80 percent, with high amounts of shrub litter that fueled the wildfires.  The Sandhills wildfire in 1993 burned nearly 3,000 acres of the 12,000 acre mixed mountain shrub plant community.  Shrub canopy cover has recovered to 20 percent in 2010, with silver sagebrush, green rabbitbrush, cotton horsebrush, mountain snowberry, Wood’s rose and chokecherry the dominant species.  The high intensity July fire resulted in very slow recovery by antelope bitterbrush and Wyoming big sagebrush. Lower intensity spring or fall burns may allow for a quicker recovery of some of these species.  The 2012 Willows wildfire burned nearly 300 acres in August within juniper and mountain mahogany habitat. The mountain mahogany has responded well, however in the last year cheatgrass has become more prevalent. Lower elevation mixed mountain shrub stands either would not carry fire (low fuel loading) without temperatures and/or winds on the high end of burn prescription conditions.

Recommendations for future treatments 
	- Short-term recommendations include:
1) Identify locations in low elevation mixed mountain shrub habitat where spring burns could be attempted.
	- Long-term recommendations include:
1) Monitor and compare differences in types of vegetation treatments (fire, chemical and mechanical) to determine the best long-term management within mixed mountain shrub communities.
			
Mountain big sage brush treatments – A lack of age class and herbaceous understory are impacting the mountain big sage brush in the winter rage, tools to address these issues include prescribed burning and chemical treatments.
		 
Low elevation mountain big sagebrush have dense enough canopy cover to support successful prescribed burning, but do not recover as quickly as higher elevation mountain big sagebrush sites. They occur on deeper soils and often have the potential for diverse and more productive understory vegetation. Therefore, higher elevation mountain sagebrush communities should be considered for vegetation treatments, but in learning from past efforts, fall prescribed burns and summer wildfires should be avoided. 

Managed wildfires on Powder Rim (late 1980s), a wildfire on Deep Creek Rim (1985), and fall prescribed burns at Muddy Mountain (1998) and Flat Top (2001) all resulted in sites with very slow Wyoming big sagebrush recovery. Green rabbitbrush and winter fat are the principle shrubs observed currently, along with mountain snowberry on sites with higher precipitation. Desired bunch grasses may also have had higher mortality, although there was not any pre-data for most of these treatments. Alyssum and cheatgrass initially increased, but has decreased long-term while western wheatgrass and Kentucky bluegrass has increased (BLM data).
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Pursue the use of spring burns and/or the use of tebuthiuron to reduce mountain big sagebrush cover and/or density.
	- Long-term recommendations include
1) Continue to monitor vegetation response in past treatments, as well as in any new ones to evaluate the best methods to meet vegetation and wildlife habitat objectives.  

There has been discussion of using tebuthiuron in low elevation mountain big sagebrush communities, particularly in the Flattops and Wild Horse Butte areas, but not have occurred. Treatments in the Doty Mountain area may be in this elevation and habitat type but they have not been closely monitored (other than photo-points).  Mechanical treatments could be attempted where the terrain allowed for mowing equipment.
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Add monitoring in the Doty Mountain area to learn more from these treatments.
2) Implement chemical and mechanical treatments in other areas and document results in the mountain big sagebrush community.
	- Long-term recommendations include:	
1) Monitor effects of different treatment types in the mountain big sagebrush community to better inform future management and vegetation treatments.

Desert shrubs habitat – desert shrubs habitats are impacted by invasive species and reclamation of disturbed sties.  Prescribed burning and chemical treatments could be used to address these issues.

Many desert shrub communities do not have sufficient fuel loading to carry fire. Some of these communities may have enough fuel loading, but the presence of cheatgrass may deter the use of fire. More dense communities of black greasewood and alkali sagebrush will carry fire, and some of this habitat has been successfully burned as part of larger projects where Wyoming big sagebrush has been the principle target of burning. These projects include black greasewood habitat along Muddy Creek and Deep Gulch, as well as alkali sagebrush habitat within the Deep Creek project. 

Greasewood responds well to fire, re-sprouting from root bases almost immediately, and may be used as browse prior to the hard woody spine development. Removal of woody stems may also make other understory plant species available for use.  The concern with fire in this community is further expansion of undesirable annuals, which may include cheatgrass, bur buttercup, alyssum and pepperweed.  Reseeding and good grazing management may alleviate these concerns, however, greasewood will still return to these sites regardless of management. 

Alkali sagebrush does not respond well to fire. On the other hand, understory grasses and forbs are released and have reduced competition from this shrub species. Alkali sagebrush is eaten at light to moderate levels by sheep and cattle, but the value to wildlife is not well documented.
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Monitor locations of past fire treatments to learn more about plant response and whether future treatments would be warranted.
	- Long-term recommendations include	
1) Plan and implement future treatments if monitoring shows these are warranted.	
			
[bookmark: _GoBack]These desert shrub communities are, in many instances, the least productive and lowest value habitats, so there has been little effort made to improve them, other than erosion control (contour furrowing, spreader dikes, detention dams) during the 1950s-1960s for watershed objectives.  There were a few historic chemical treatments for cactus, and current interest in treating cactus with picloram within this community type.  The thorny cotton horsebrush species are not browsed, even during the most severe winters, but do not occur in enough quantity to warrant treatment. Greasewood does occur in sufficient quantity to be treated, but it is unclear what would replace it in the difficult soil conditions associated with this habitat type. Alkali sagebrush could be chemically treated or mowed on a small scale to learn whether further treatments would be warranted.				
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Identify potential chemical treatments on a trial basis to learn whether these should be implemented in the long-term.
	- Long-term recommendations include:	
1) Evaluate whether future chemical treatments should be implemented.	

Riparian habitat (Winter Range) – is impacted by livestock management, lack of beaver activity, sagebrush encroachment, and invasive species.  Changes to livestock management and woody plantings could help resolve these issues.
		 
Riparian habitat in winter range is much less common than in summer range, and is primarily composed of ephemeral stream drainages, like Muddy Creek and its tributaries.  Small seeps, developed hay fields and man-made wetlands at George Dew and Red Wash along Muddy Creek and the private lands along the Little Snake River valley.  Stream drainages with riparian habitat are managed for shortened duration of use with longer plant recovery time, and where possible, dormant season use in the fall and winter rather than growing season use in June through August. 

Old wildlife exclosures at Wild Horse and Highwater reservoirs have been modified to include the entire reservoir and reduce maintenance of fence wings running into the pond. These sites had off-site water developed via a solar pump-out/tire trough and a pit. Old exclosures at Grindstone Springs, McPherson Spring, and Rotten Springs have been maintained, and new exclosures were constructed at Middle Prong seep, Moonshine Spring, Oasis Pond in the Sandhills, and Upper Powder spring. 

Around 1,000 acres of wetland have been created at the George Dew and Red Wash wetlands, with livestock grazing deferred until fall or winter. Private hay fields in the Little Snake River valley have late season grazing, and the development of High Savery Dam has improved water for late season irrigation and regrowth, that allows ranchers to pull cattle earlier off of public lands that may aid in their management.

Riparian habitat has greatly improved since the 1980s and 1990s. This is due in large part to improved livestock management on public and private lands as well as seep water development/protection and wetland creation. There is more standing cover, as well as important forb and shrub forage species than previously occurred that benefit mule deer and other wildlife.

	Recommendations for future treatments 
	- Short-term recommendations include:
1) Continue to develop and protect riparian habitat values for all resources.
2) Continue to transplant species to improve composition and structure of riparian habitat.
	- Long-term recommendations include:
1) Continue to foster partnerships with local and state agencies as well as NGOs and private land owners to improve riparian habitat management.
2) Expand monitoring efforts to improve documentation of the benefits derived from riparian habitat management.

The principle differences between winter range riparian habitat and summer range riparian habitat are plantings at man-made wetlands and within exclosures.  These plantings have primarily been for dike stabilization and species diversity for waterfowl, and not for mule deer, although some vetches have been planted on state and private land that deer may use. Typical species planted include several species of bulrush and sedge, common reed, reed canarygrass (Phalaris arundinacea), basin wildrye, American sloughgrass (Beckmannia syzigachne) and creeping meadow foxtail (Alopecurus arundinaceus). 

Seeding of banks with grasses has also occurred as part of wetland development.  Willows, primarily coyote willow, have also been planted using stem-cuttings.  Cattails are usually not planted because they come in on their own.  Several small seep exclosures have been constructed with off-site water development, in the Flattops where natural existing vegetation is just allowed to come back, this area is often dominated by Baltic rush.  Larger exclosures around seeps or man-made ponds, whether new or old ones being maintained, have potential for plantings, especially shrubs. 

For some reason, movement of vegetation seed by birds or other means, does not always occur in this region, compared to the Great Plains where it happens frequently.  For this reason, plantings are promoted to improve vegetation composition and vertical structure, even in ponds which are not fenced from livestock.  The presence of muskrats will not allow for successful vegetation plantings of herbaceous material, however, depending on the species and season of use, plantings can be successful even when livestock use occurs.  More desirable species, such as sedges or dogwood, will have to be protected for some period of time, whereas species like bulrush, rose and gooseberry may not have to be protected.

Transplanting root masses of the species described above in wetland development has been very successful, and in most situations livestock grazing is deferred until fall or winter to ensure both initial establishment and expansion with time. The principle concern has been the spread of cattails that occurs naturally and with time will out-compete most other species, reducing species diversity and seed production by more desirable species. There have been two prescribed burns at the Red Wash wetlands to slow down cattail expansion, but the success of these efforts is not very good. 

More transplants of root masses to man-made ponds and woody plantings to exclosures could be completed to improve species composition and structure in these locations.

	Recommendations for future treatments 
	- Short-term recommendations include:
1) Identify locations and complete transplants of herbaceous and woody plants to improve habitat for all wildlife, including mule deer.
	- Long-term recommendations include:
1) Improve the documentation of plant species transplanted along with success rates and lessons learned.
			
Basin big sage brush habitat – herbaceous understory is impacting the basin big sage brush habitat, and could be addressed using prescribed burning.
		
Basin big sagebrush primarily grow along drainages like Muddy Creek and its’ tributaries, occurring on the first terrace above the riparian habitat with some invasion into drier riparian areas.  This habitat, located next to water and on low slopes, has often been over-grazed, leading to more dense sagebrush canopy with reduced understory composition and cover.  In most cases, basin big sagebrush was not the principle target in larger prescribed burns, but its removal was one of the objectives to improve riparian habitat that had been encroached by basin big sagebrush.  The Doty Mountain (1989) and Mud Flats (1996) prescribed burns were along the middle portion of Muddy Creek, and more recent prescribed burns on private land have been along lower Muddy Creek.  Total acreage of this habitat type burn is approximately 200-300 acres.

Recovery of basin big sagebrush after fire is a little slower than mountain big sagebrush, taking 40-60 years to reach pre-treatment densities. This varies on the level of herbaceous competition and post-treatment livestock management. With good management, basin wildrye will return to good abundance levels, along with western wheatgrass, Kentucky bluegrass and a variety of forbs. Povertyweed (Iva axillaris) often is present in higher amounts initially, but will become less dominant as grasses and other perennial forbs recover and expand. Since basin big sagebrush is not desired as forage, it will become the dominant plant species over time. 
	
Recommendations for future treatments 
	- Short-term recommendations include:
1) Expand monitoring of past projects to document vegetation response and recovery.
	- Long-term recommendations include:
1) Plan and implement prescribed burn projects where appropriate.
			
Anthropogenic Impacts to the Baggs Mule Deer Herd (Fences)

Summer range - Approximately 30 miles of fence have been converted and all new fences constructed since the late 1970s on public lands have been to BLM wildlife friendly standards. These standards provide for a smooth bottom wire 16-20 inches above the ground and a top barbed wire 38-40 inches above the ground (varies depending on whether the fence is 3 or 4 strands) with 12” spacing between the top two wires to reduce the potential for animals to get caught in a fence. Fences were initially prioritized by fence design, with old sheep fences (mesh below and 2-3 barbed wires above, or 5-6 strand barbed wires) identified for conversion, however, landowner support and location (fence corners, saddles, etc.) are also factors considered. Since all sheep are herded and sheep use has decreased to about 8 percent of all livestock (cattle make up 90 percent), these fences were the most logical to target for conversion first. Old cattle fences do not have smooth bottom wires and are usually spaced from 10 to 40 inches at 10 inch intervals, which are not to BLM standards but do not hinder wildlife movement as much as sheep fence designs. The Grizzly allotment has all sheep design fences, and continues to be the principle area for fence conversion, with about half of its total miles converted to date. There are also other small sections of fence that could be converted on the Deep Gulch, Sulphur Springs, and Wild Cow allotments.

Winter range - Approximately 45 miles of fence have been converted and all new fences constructed since the late 1970s on public lands have been to BLM wildlife friendly standards. The Powder Rim allotment has perimeter fences consisting of 6 barbed wire design and interior fences of mesh with two barbed wires on top design, and continues to be the principle area needing fence conversion. There have been 18 miles of fence converted out of a total of 44 miles of interior and boundary fence. There are also other small sections of fence that could be converted on the Badwater, Baggs Subunit, 44 Ranch, JO Ranch, Oppenheimer, and South Baggs allotments.
		
Migration corridors - Migration corridors have been factored into many of the fence conversions already completed, either through general deer movements (east to west in the Baggs area and recommended by the WGFD terrestrial biologist) and based on research data of recently collared deer movements (used in some of the Grizzly allotment locations). The construction of two highway underpasses north of Baggs also led to fence conversions on the east side of the highway to facilitate deer movement to and from these underpasses.
		
	

image2.jpeg
Legend
2] 8e0gs Mute Deor Hora unit
Prism Precipitation Model
Annual Average Precip
5-Binches
8- 11 nches
11-14 inches
1 14-18inches
100 18-22 inches
0 22 -28inches.
I 28 -35 inches.
B 35 - 43inches.
I <3 -52inches
I 52+ inches

Rawlins §
® .Smclaw

- Eee— esss——\iles





image3.jpeg
: /
///%





image4.jpeg
Legend
[ Baggs Mule Deer Herd Unit Boundary w E

[ Baggs Mule Deer Hunt Area Boundaries
Landownership .
[ ] Bureau of Land Management P>

NS conelair

I s Forest Service
[ wyoming State





image5.jpeg
Legend
(L 2055 Mute Deor Hora unit - AL
T - H L

Landownership
[ Bureau of Land Management J
I Forest Sorvico =
I see n B ImamEnE |
[ Prvate 1 1 i L
") m —‘ i 8
5 t
I = 4
“ B A a
+ h
. Em mENE A
1H
I
= O
b
tom
Yo .
L o
s 0O
o
u

0 2254.5 9 135





image6.jpeg
Legend
[/} Mule Deer Majority of Use Area

10 20
Miles

awlins - ginciair




image7.jpeg
Legend
Vegetation Types
I Aipine exposed rockisoll type
I Aspen forest type

I sasin exposed rockisoil type
[T ] Black sagebrush steppe type
[ ] Desert shrub type

[ ory-tand crops type

[ | Forest dominated riparian type
[ ] creasewood fans and fiats type
I irrigated crop type

I uniper woodiand type

I Lodgepole pine intact type
I Logged conifer type

I Vesic upland shrub type
I vixed grass prairie type
[ Mountain big sagebrush type
|| sattbush fans and flats type
[ shrub dominated riparian type
I soruce-firintact type

[ subalpine meadow type

[ | wyoming big sagebrush type





image8.jpeg
Legend

E Mule Deer Majority of Use Area
Sage Grouse Core Area V.4

Baggs Mule Deer Ranges

:l Crucial Winter

- Summer

| Winter/Year Long





image9.jpeg
Legend
Migration Route Delineation
B Low-use
Moderate-Use (movement corridor)
Moderate-Use (movement corridor)
| | High-use (stopover habitat)
RANGE
Crucial Winter Range

B summer Range

I Winter/Yeariong- mix of ranges

0 375 75 15
e \iles




image10.jpeg
Buck GPS Collar Data
Doe GPS Collar Data





image11.jpeg
Legend

I crucial Winter
I summer

I Winter/Year Long

* 2016 RHA Locations

% 2015 RHA Locations
|:| Mule Deer Majority of Use Area
Migration Route Delineation
- Low-use
’:‘ Moderate-Use (movement corridor)
- Moderate-Use (movement corridor)
- High-use (stopover habitat)





image12.png
Age Class% Hedge Class® sagebrush Cover Class

ule Deerseasonal Range | seedling | Young | Mature |Decadent| Dead | Light |Moderate| severe | < | 515 | 1628% | >25%

Winter/vearlong A 7% 70% 15% A 37% 50% 13° 5% 19% 38% 38%

Summer/Transition &% 13% 6% 19% &% 2% 6% 2% 12% 37% 13% 38%





image13.jpeg
% Shrubs

80

70

60

50

40

30

20

10

m Winter/Yearlong

= Summer/Transition

Seedling Young Mature Decadent Dead
Shrub Age Class




image14.jpeg
% Shrubs
MW s W oo N
S & © © & o

=
=)

m Winter/Yearlong

m Summer/Transition

Light Moderate Severe
Shrub Hedge Class




image15.jpeg
Overall Condition Invasives Conifer Encroachment
ule Deer Seasonal Range | Good | Neutral | Poor | None | Some | Many | N/A | Phase1 | Phase2 | Phase3
Vinter/Yearlong 25% | 50% | 25% 0% 50% | 50% | 40% | 33% | 27% 0%
ummer/Transition 56% | 33% | 11% | 33% | 56% | 11% | *100% | 0% 0% 0%





image16.jpeg
60

% RHA Sites
o w IS I
S S ] S

=
5]

Good

m Winter/Yearlong

m Summer/Transition

Neutral Poor
Habitat Condition




image17.jpeg
80

70

% RHA Sites
=
S

W Winter/Yearlong

m Summer/Transition

None

Some

Invasive Species

Many




image18.png




image19.png
79 -
64 64
62 62 62
57
56 56
55
54 54 54
53 5
49
47
a 45

70

90 -
80
70 |
60 -
50 -
40
30
20 -
10 -

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996





image20.png
15000 +

12500

10000

7500 -

5000 -

2500 A

2010

2011

2012

€102 OT8LVH

F10T OT8LVH

2013

2014





image21.png
Percent of Total Bucks

45

41

m Yearlings
41 m Class 1 =<20 inches wide, not a yearling
m Class 2 = 20-25 inches wide

© Class 3 =>25 inches

2012 2013 2014 2015 2016





image22.emf
Year

Main Season 

Type

Total 

Season 

Length

Any Deer 

Season 

Length

# 

Additional 

Doe 

Licenses APR?

General 

Doe 

Season?

Late 

Season 

License?

Estimated 

Buck Harvest

Estimated 

Doe Harvest

Estimated 

Total 

Harvest

Total 

hunters

1986Antlered Only 14 0No No No 1,754 0 1,754 3,204

1987Mix 14 10 0No No No 2,351 704 3,145 4,984

1988Unknown 2,235 1,586 3,976 5,883

1989Any Deer 14 14 750No Yes No 1,973 1,794 3,879 5,745

1990Any Deer 14 14 700No No No 1,930 991 3,013 4,436

1991Any Deer 14 14 600No No No 1,971 1,012 3,078 4,365

1992Any Deer 14 14 500No Yes No 1,863 926 2,892 4,551

1993Any Deer 14 14 500No Yes No 1,125 1,063 2,341 4,730

1994Antlered Only 7 0 0No No No 677 0 677 2,373

1995Antlered Only 8 0 0No No No 981 0 981 2,574

1996Antlered Only 8 0 0No No No 1,042 0 1,042 2,160

1997Antlered Only 14 0 0No No No 1,219 32 1,251 3,512

1998Mix 12 4 0No No Yes 1,282 314 1,608 3,291

1999Mix 14 4 0No No Yes 1,868 492 2,430 4,372

2000Mix 14 4 0No No Yes 2,033 255 2,321 3,883

2001Antlered Only 12 0 0No No Yes 1,344 1 1,345 3,074

2002Antlered Only 14 0 0No No Yes 1,738 0 1,738 3,262

2003Mix 14 5 50No No Yes 1,538 206 1,763 3,334

2004Any Deer 8 8 0No No Yes 1,430 281 1,730 2,925

2005Any Deer 9 9 100No No Yes 1,260 253 1,553 2,817

2006Any Deer 14 14 600No No Yes 1,796 572 2,397 3,431

2007Any Deer 14 14 600No No Yes 1,965 630 2,632 3,670

2008Antlered Only 10 0 0No No Yes 1,001 6 1,010 2,517

2009Antlered Only 11 0 25No No Yes 1,333 15 1,350 2,626

2010Any Deer 14 14 50No No Yes 1,197 475 1,719 3,230

2011Antlered Only 10 0 0No No Yes 878 23 901 2,396

2012Antlered Only 7 0 0Yes No No 915 6 925 1,629

2013Antlered Only 9 0 0Yes No No 730 61 798 2,075

2014Antlered Only 9 0 0No No No 1,420 73 1,497 2,441

2015Antlered Only 10 0 100No No No 1,732 139 1,878 3062

2016Antlered Only 12 0 250No No No 1,732 264 2,016 3326

UNKNOWN
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Resident  resident resident Total Buck Doe  Fawn Total Hunter Hunter

Hunters Hunters % of  Hunters Harvest Harvest Harvest Harvest Success Days

2005 1,652 1,165 41% 2,817 1,260 253 40 1,553 55% 12,872

2006 2,080 1,351 39% 3,431 1,796 572 29 2,397 70% 15,077

2007 2,375 1,295 35% 3,670 1,965 630 37 2,632 72% 17,730

2008 1,649 868 34% 2,517 1,001 6 3 1,010 40% 12,428

2009 1,691 935 36% 2,626 1,333 15 2 1,350 51% 12,004

2010 2,227 1,003 31% 3,230 1,197 475 47 1,719 53% 16,466

2011 1,550 846 35% 2,396 878 23 0 901 38% 11,662

2012 1,253 752 46% 1,629 915 6 4 925 47% 8,814

2013 1,286 789 38% 2,075 730 61 7 798 39% 9,517

2014 1,655 786 32% 2,441 1,420 73 4 1,497 61% 11,668

2015 2,271 791 26% 3,062 1,732 139 7 1,878 62% 13,517

2016 2,434 892 27% 3,326 1,732 264 20 2,016 61% 16,168
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