
Upper Powder River Mule Deer Rapid Habitat Assessments, 2016-2017 

 

Introduction 

During the months of April thru July of 2016 and 2017, mule deer habitat conditions were assessed in 
the Upper Powder River (UPR) mule deer herd unit using the Rapid Habitat Assessment framework 
developed by the Wyoming Game and Fish 
Department (WGFD). The Rapid Habitat 
Assessment (RHA) framework is a qualitative 
assessment designed to evaluate the current 
habitat conditions in a given herd unit are 
meeting mule deer habitat needs. A total of 
27 RHA’s were completed in three habitat 
types (aspen, shrub and rangeland, and 
riparian) across four seasonal ranges (crucial 
winter (CRUWYL),yearlong (YRL), spring-
summer-fall (SSF), winter yearlong (WYL) 
(Figure 1). Site selection for RHA’s was based 
on perceived important habitats for mule 
deer based on casual observations and big 
game surveys by WGFD staff, distribution 
across multiple seasonal ranges, and 
accessibility due to landownership (private 
land with permission granted and public 
land). 

Mule deer in the UPR herd appear to be split 
between two different life history strategies. 
One segment of the herd migrates to upper 
elevations of the southern Bighorn 
Mountains during the spring, summer, and fall seasons, and then migrates to lower elevations for 
winter. The other segment of the population stays at the lower elevations year around. 
Parturition/fawning habitat of the migratory segment of the population is believed to be comprised of 
mesic mountain meadows/grasslands, riparian areas, and aspen forests. Parturition/fawn rearing 
habitat for the non-migratory portion herd occurs throughout rangelands and agricultural areas that 
provide adequate cover and high quantity/ quality nutrition. Mule deer are thought to dependent on 
riparian areas in the non-migratory segment for fawn rearing habitat. Due to drier conditions in the 
lower elevations during later summer/early fall, riparian areas provide high quality nutrition to lactating 
does as the uplands grass and shrublands dry out. Winter range habitat used by both population 
segments appears to be dominated by either large stands of Wyoming Big sagebrush or Curl-leaf 
mountain mahogany.  

Figure 1 



Parturition/Fawn Rearing Habitat 

Six RHA’s were conducted within spring, summer, fall seasonal range fawning habitat thought to be used 
by the migratory portion of the herd (four shrub and rangeland assessments, one aspen assessment, and 
one riparian assessment). Overall, habitat conditions met habitat objectives for spring, summer, fall 
seasonal range. Plant diversity was high in surveyed habitats, indicating that a variety of different 
forages were available to meet reproductive needs. Plant communities mostly appeared to be in a mid 
seral state, with only two of the six assessments exhibiting plant communities in a late seral state.  
Herbivory appeared to be low on all surveyed 
habitats except for the aspen assessment, in which 
herbivory was evaluated as moderate, which is 
expected for aspen habitats (Figure 2).  

In addition to RHA data collected by the WGFD, the 
Bureau of Land Management (BLM) collected 
rangeland health data on grazing allotments during 
the same time period that WGFD conducted RHA’s. 
Thirty rangeland health assessments were conducted 
in allotments occurring in mule deer spring, summer, 
and fall seasonal range. Data from these assessments 
indicated that rangelands were generally stable and 
functioning properly, based on the Rangeland Health 
Protocol (Pellant et. al 2005). Soil and site stability 
appeared stable, with only 3% of the assessments 
ranking slight to moderate in departure from 
expected conditions and the remaining (97%) falling 
into the slight to no departure from expected climax 
plant communities. Hydrologic function also appeared to be stable, with only 12% of the assessments 
falling into the slight to moderate departure from expected conditions, and the remaining (88%) falling 
into the slight to no departure category. Biological integrity was split between none to slight departure 
(56%) category or slight to moderate (41%) category (Figure 3). Rangelands that exist in a state of slight 
to moderate departure from climax biological integrity typically represent optimal mule habitat. As 
rangelands get closer to climax plant communities, they lack early seral species and younger plant age 
classes, which often provide desirable mule deer forage.  The BLM rangeland health assessments 
indicate that mule deer habitat conditions may be limited in some areas by late seral plant communities 
trending towards climax.  

 

Figure 2 – UPR Mule Deer Spring, Summer, Fall seasonal 
range habitat attributes 



Figure 3-UPR Spring, Summer, Fall seasonal range BLM rangeland health assessments 

 

For the non-migratory portion of the herd, parturition/fawning habitat is thought to be highly 
dependent on riparian areas. To assess parturition/fawning habitat in the non-migratory portion of the 
population, 11 riparian RHA’s were completed throughout mule deer winter/yearlong range. Overall, 
parturition/fawning habitats assessed either partially met or did not meet mule deer habitat 
requirements. Plant diversity was either average (64%) or lower than expected (27%). Plant diversity 
was limited by invasive weeds and grasses that were dominating riparian areas. Many of the riparian 
areas assessed were dominated by smooth brome and/or Kentucky Bluegrass, which are both known to 
inhibit the production of desirable forage and cover species.  Other invasive species that were 
commonly recorded were Canadian thistle, 
Houndstongue, and Russian Olive. The majority of 
the areas assessed appeared to have mid seral 
successional plant communities, mostly due to lack 
of deciduous woody cover and lack of native plant 
species diversity. Herbivory levels appeared to be 
light throughout most of the assessed areas (Figure 
4). One of the biggest concerns identified was lack of 
cover from woody plant species. Typical vertical 
structure was composed of either short (<3 feet in 
height) or tall (>15 feet in height) woody plant 
species cover (or a mixture of short and tall). Mid 
level woody cover (3-15 feet in height) was lacking in 
the majority of the riparian species assessed. Mid 
level woody plant cover was only found in 40% of the 
riparian areas assessed (see figure 5).     
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Figure 4 - UPR Winter/Yearlong Seasonal Range Riparian 
Habitat Attributes 



 

 

 

 

 

 

 

 

 

 

 

Winter/Yearlong Habitat 

Seven rangeland and shurbland RHA’s were 
collected on mule deer winter/yearlong range. 
The majority of the habitat assessments (64%) 
met mule deer habitat objectives while14% 
partially met objectives, and 21% did not meet 
objectives. Completed rangeland and shrub 
RHA’s showed the majority of the assessed 
plant communities were in a mid seral state 
(60%), with 40% trending towards late seral 
plant communities. Herbivory was highly 
variable between areas assessed, with some 
sites receiving light use on shrubs and 
herbaceous plants, and others exhibiting high 
use on shrubs and herbaceous plant 
communities, by both livestock and wildlife. 
Plant diversity appeared fairly high in all of the 
areas assessed, indicating fairly stable rangelands with minor invasive plant concerns (Figure 6).  

The BLM conducted 44 rangeland health assessments in mule deer winter/yearlong habitat. Soil and site 
stability of rangelands was good, with the majority of the sites assessed falling into the slight to no 
departure from expected category (81%) and only a few sites assessed falling into the slight to moderate 
(14%) and moderate (5%) categories. Hydrologic function appeared to be more impaired than desired, 
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Figure 5-Vertical Structure Classifications in Riparian Areas in UPR 
Winter/Yearlong Seasonal Range 

Figure 6-Figure 4 – Rangeland and Shrub Habitat Attributes in UPR 
Winter/Yearlong seasonal range 



with only 64% of assessed rangelands falling into the “slight to none” category. 30% of the allotments 
assessed fell into the “slight to moderate” category and 7% in the “moderate” category.  Biological 
integrity of the majority of the rangeland assessments (84%) fell within the moderate to slight or slight 
to no departure from climax range conditions, which indicates relatively stable resilient rangelands. 
Stable and resilient rangelands are ideally preferred for mule deer winter/yearlong habitat.  These 
habitats are more resistant to conversion in the event of disturbance and if present, shrublands are 
healthy and capable of providing adequate winter browse (Figure 7). Some (16%) of the assessed 
rangelands had a biological integrity rating of “Moderate”, which indicates that a portion of the 
rangelands exhibit signs that the plant community is showing signs of degradation. Typical indicators 
ranking a rangeland lower in rangeland health assessments include lack of expected plant species, 
depressed rangeland production from expected conditions, and presence of invasive weed species 
(Figure 8).  
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Figure 7-Figure 3-UPR Winter/Yearlong Seasonal Range BLM Rangeland Health Assessments  



 

Summary 

The WGFD RHA’s and the BLM rangeland health assessments provide insight to the mule deer habitat 
conditions in the UPR herd unit in 2016 and 2017. From these assessments, the largest concern is the 
condition of riparian habitat in the non-migratory portion of the mule deer herd. Parturition/fawn 
rearing habitat for the non-migratory portion of the mule deer herd is thought to rely substantially on 
riparian habitat. Of all the habitats assessed, this habitat appeared to be the most heavily degraded and 
least likely to meet mule deer habitat needs. Not one riparian RHA found riparian habitat fully meeting 
mule deer habitat needs. The biggest issues identified in these assessments was the lack of adequate 
hiding cover by woody plant species and lack of plant diversity in relation to mule deer forage species. 
The causes of these issues is attributed to invasive plant species, overuse by livestock, and lack of 
riparian function due to anthropogenic alteration of riparian areas (Figure 9). Invasive and non-native 
plant species were identified in the majority of the riparian areas (75%) assessed, with the most 
common species identified being smooth brome and Kentucky bluegrass. Although both of these grass 
species are palatable to mule deer, they are non-native and tend to dominate riparian areas, thus 
competing with desirable deciduous browse and forb species for moisture, sunlight, and space. In 
addition, invasive weed species such as thistles and Russian olive were identified as limiting potential 
mule deer habitat in some of the assessed areas. Overutilization by livestock was observed in 67% of the 
assessed riparian areas, reflecting livestock overutilization at some point in time affecting mule deer 
habitat conditions (Figure 9). It is to be noted that in many of the riparian areas assessed, however, 
present grazing impacts were typically low, with 83% having light levels of herbaceous herbivory. The 
lack of younger age classes of deciduous browse tree and shrub species in addition to the incision of 
stream banks in riparian areas assessed indicated at one time in the last 30 to 50 years, these areas had 
been heavily over-utilized by livestock. As a result, riparian function was limited due to deep stream 
incision and cover was lacking due to lack of recruitment of deciduous woody plant species, which 
provide both cover and forage for reproducing mule deer. 
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Figure 8-Rangeland Health Indicators relating to Biological Integrity 



 

 

 

 

 

 

 

 

 

 

Parturition/fawn rearing habitat for the migratory portion of the UPR mule deer herd appeared to be in 
good condition overall. The only concern was that a good portion of the assessed habitat appeared to be 
reaching a late seral plant community (56% of BLM allotments and 33% of WGFD RHA’s), which has 
limited value to reproducing mule deer. Late seral habitats typically lack early seral plant species (i.e. 
forbs) and age classes (i.e. younger age class browse). As plant communities trend towards late seral 
plant communities, desirable mule deer forage declines in quantity and nutrition quality.  

Winter/yearlong habitat for mule deer appeared to be in good condition and met mule deer habitat 
objectives. The majority of the concerns related to habitat assessed in winter/yearlong range were 
related to shrub communities lacking recruitment and/or overutilization by either livestock or wildlife on 
the primary browse plant species. Only 35% of the RHA’s indicated concerns with overutilization or lack 
of shrub recruitment, while the majority of the assessments showed that the habitat was meeting mule 
deer objectives for winter/yearlong habitat. Similarly to the WGFD RHA’s, the rangeland health 
assessments conducted by the BLM indicated that the majority of the rangelands surveyed were stable, 
healthy, and therefore likely meeting mule deer needs for winter/yearlong habitat. The biggest issues 
documented in the BLM rangeland health assessments were the lack of plant annual production, lack 
of/abundance of expected rangeland plant communities, and invasive plants. These issues are often the 
result of past/current overutilization, disturbance, and/or invasive annual grass establishment. These 
concerns were documented on less than 10% of the rangelands assessed.   

Management Implications 

Mule deer habitats assessed by RHA’s indicated that one of the biggest limiting factors affecting mule 
habitat needs is in riparian areas in Winter/Yearlong seasonal ranges. Riparian areas, occupy a minor 
amount of acreage compared to other habitats, and are important for mule deer in the northern Great 
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Figure 9-UPR Winter/Yearlong Seasonal Range Riparian Habitat Limiting Factors 



Plains. Riparian areas provide high quantities of high quality forage due to the mesic nature of these 
habitats. The high quantity of vegetation that grows in riparian habitats also provides ample cover for 
mule deer.  The high proximity of quality forage and cover provide excellent fawning habitat for mule 
deer in relation to the adjacent xeric, open uplands. Riparian areas in winter/yearlong seasonal ranges 
are in poor condition, and may be affecting fawn recruitment. One of the biggest issues identified in the 
RHA’s related to riparian habitat was invasive and non-native plant species. An assortment of different 
invasive weed species were found in riparian areas surveyed. In some areas, these invasive plant species 
could be managed with active weed management. The majority of the non-native plant issues revolved 
around the presence of smooth brome. Smooth brome is an introduced perennial grass that has taken 
over many riparian areas in the northern Great Plains and tends to form monocultures. As riparian areas 
become dominated by smooth brome, native plant diversity is reduced, resulting in less forage and 
diversity of cover. Improving riparian habitats dominated by smooth brome is difficult, due to the 
perennial life cycle and highly aggressive nature of the grass. Management options are limited to 
improve mule deer habitat in smooth brome dominated riparian areas. One option is to plant deciduous 
woody plant species to improve lateral cover diversity. It is difficult for deciduous woody plant species to 
become established in smooth brome dominated communities naturally due to competition, but with 
direct planting, establishment of deciduous woody plant cover is possible.  

Another factor affecting riparian areas in winter/yearlong mule deer seasonal range was over utilization 
by livestock and anthroprogenic manipulation. Most of the riparian areas identified as degraded by over 
utilization by livestock was not result of current grazing management, but rather long term alteration of 
riparian hydrology due to past heavy livestock use. Most of the riparian areas surveyed were well 
vegetated with herbaceous vegetation, and recent signs of heavy livestock overutilization were not 
present. Most of the riparian areas surveyed in the RHA in mule deer winter/yearlong seasonal range 
were incised and lacking deciduous woody vegetation, which is thought to be the result of past heavy 
utilization by livestock.  There was little to no floodplain available to trap sediment, which is important 
for riparian areas to be able to retain water in high flows and establish deciduous woody plant species. It 
is thought that heavy past livestock use and possibly past neglectful herbicide treatment removed 
vegetation from the banks of these riparian areas, which led to increase downcutting of the stream 
channel. The result of these actions was a deeply incised channel that is unable to stabilize and collect 
sediment due to lack of vegetation on the banks to slow water movement into the riparian area. 
Although many of the streams surveyed had good herbaceous component present, there was little to no 
deciduous woody vegetation present. It is thought that woody deciduous riparian plant roots are 
needed to retain soil during high flows. Although herbaceous vegetation does hold soil in place to a 
degree, herbaceous plant root systems are not as effective at holding soil during high flows observed 
during high runoff. As a result, many of the riparian areas are either not able to redevelop a floodplain 
are slow in recovering the floodplain. In some of the riparian areas surveyed, past irrigation 
infrastructure had altered stream hydrology, creating similar conditions as observed with heavy past 
livestock use.  Stream channels were altered by the creation of ditches and/or banks were altered to 
divert water, which resulted in stream hydrology downcutting and stream incision.  Solutions to mitigate 
this issue include re-establishing woody deciduous plant species and possibly introduction of beaver or 
Beaver Dam Analogs (BDA’s) to help these riparian areas trap sediment and redevelop floodplains.    



The majority of the rangeland habitat assessed in winter/yearlong mule deer seasonal ranges was 
meeting mule deer habitat needs. Overutilization by livestock, lack of shrub recruitment, invasive annual 
grasses, and decreased production of desired plant communities were some of the issues identified as 
limiting mule deer habitat in winter/yearlong season range. These issues were very specific to certain 
areas, and can be addressed through working on grazing management improvements with 
landowners/permitees, annual grass herbicide treatments, and preservation of shrub stands. 

The majority of the rangeland habitats assessed in spring/summer/fall (SSF) seasonal ranges appeared 
to be meeting mule deer habitat needs. The biggest concern identified in these habitats was related to 
the late seral vegetative communities. These plant communities appeared to be intact ecologically, but 
lacked early seral vegetation, which is preferred by mule deer. Setting back succession in these habitats 
has the potential to improve mule deer production. This can be achieved through mechanical conifer 
removal and prescribed burns. 

 

 

 


