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Comparing Habitat Selection Of  
Mule Deer And Desert Bighorn Sheep

Across Release Methods And Time In An Extreme Environment

Habitat selection is a behavior 
that connects animals to the 
resources needed for survival 

and reproduction. Mule deer and desert 
bighorn sheep select habitat to meet their 
food, water, and survival needs, choosing 
from available habitats and resources. 

However, resource availability changes 
based on the climate that individuals ex-
perience. Changing or unpredictable re-
sources often lead to nomadic movements 
in ungulates, though these movements 
are risky and energetically costly. Alterna-
tively, animals can change their selection 
behavior as the availability of resources 
changes, which is known as a functional 
response. Functional responses can lead 
to shifts in animal distribution, com-
plicating management, and begging the 
question, “How do animals respond to 
changing or moving resources?” 

Resource availability, distribution, and 
quality change with variable weather pat-
terns. Deserts exemplify this, with low 
amounts of rainfall, highly variable daily 
temperature swings, and high heat. 

Soft-release methods led to higher site fidelity, particularly in desert bighorn sheep. This means they 
tended to stay substantially closer to the acclimation pen following release than their hard-released 
counterparts. This limited the variety of habitats they could choose from, likely hampering survival. 
Acclimation pen location is critical to the success of soft-release methods. 
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In the Chihuahuan Desert, variable weather leads to extremi-
ties in plant response to spotty rainfall and variable tempera-
tures, likely influencing how both mule deer and desert big-
horn sheep use and move through the habitat. In addition, both 
species are the subject of large-scale restoration efforts in this 
landscape, so planning, monitoring, and evaluating the success 
of such efforts requires understanding how these species can, or 
can’t, adapt to changing conditions. This is particularly impor-
tant when translocating animals to new areas.

Translocation is a common restoration practice to supplement 
small populations or repopulate areas by moving animals from 
areas with surplus populations to areas with low or no numbers 
of that species. When releasing animals, managers have two 
practices to choose from. The first is hard-release, where animals 
are taken to a new area and released into the landscape with no 
acclimation time. The alternative is soft-release, where animals 
are released into an enclosure to provide an acclimation period 
before they are fully released into the new landscape. 

Soft-release is thought to increase site fidelity and survival by 
familiarizing the animals with the environment and adapting 
their selection to the available resources. However, the success of 
soft-release methods is mixed, and the effect of release methods 
on translocation outcomes is largely unknown.

TRANS-PECOS RESTORATION EFFORTS
Both methods have been used in translocation efforts to re-

store mule deer and desert bighorn sheep within the Trans-Pe-
cos. Previous studies of mule deer and desert bighorn sheep in 
this region found lower survival rates in soft-released mule deer 
and desert bighorn sheep. 

These results raised questions about the efficacy of soft-re-
lease methods and the drivers of reduced survival among soft-
released animals. For example, was there an increase in site fi-
delity among soft-released animals? Were there differences in 
how they selected and adapted to available resources? 

We used GPS data collected in the aforementioned studies to 
compare the habitat selection and movement behaviors of hard- 
and soft-released animals of both species in the Black Gap Wild-
life Management Area (BGWMA) and surrounding properties. 
In 2015 and 2016, Texas Parks and Wildlife Department (TPWD) 
and partners translocated 116 female mule deer to BGWMA. 
Sixteen of the 2015 mule deer were equipped with store-on-board 
global positioning system (GPS) radio collars. Twenty-three of 
the 2016 mule deer were equipped with GPS radio collars. 

In 2017, TPWD and partners captured 37 resident desert big-
horn sheep at BGWMA, then translocated 82 desert bighorn 
sheep from Elephant Mountain WMA to BGWMA. Researchers 

With hard-release methods, animals are released directly into their new habitat. Hard-released animals often make large exploratory movements in search 
of new habitats, but these movements are risky. Despite this, previous work showed hard-released mule deer and desert bighorn sheep in the Black Gap 
Wildlife Management Area had better odds of survival than soft-released mule deer. 
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collared a subset of desert bighorn sheep in each release group: 
17 resident, 24 soft-released, and 12 hard-released. 

We found no difference in habitat selection between hard- or 
soft-released mule deer or desert bighorn sheep. In desert big-
horn sheep, there was no difference between either translocated 
group and resident individuals as well. 

However, soft-release methods increased site fidelity in both 
ungulates, meaning these individuals stayed closer to acclima-
tion pens following release rather than dispersing. This effect 
was particularly pronounced in desert bighorn sheep. 

These results suggest that site fidelity limited the resources 
available to soft-released individuals, and they could not adjust 
habitat selection behavior sufficiently to compensate, leading to 
lower survival among soft-released individuals.

Exploratory dispersal helps individuals locate important re-
sources when introduced to a new habitat. While increasing site 
fidelity appears to keep animals in the area you release them, 
this may not be beneficial if required resources are not suf-
ficiently available near the release pens. Soft-released desert 
bighorn sheep and mule deer may have experienced a fidelity-
induced ecological trap, where a combination of behavioral ad-
aptations results in lower survival. 

Site fidelity is usually considered beneficial because increased 
familiarity decreases risk and energy expenditure in stable envi-

ronments. However, habitat quality and distribution is not stable 
in this highly arid region. 

Further, we found that the release facility, built prior to 1957, 
was located in an area of consistently low habitat quality for both 
species. This means that the increased site fidelity likely led soft-
released individuals to utilize lower quality habitats, potentially 
restricting access to quality forage or adequate cover or terrain 
for predator evasion. Both mule deer and desert bighorn sheep 
continued to use that area out of familiarity rather than suitabil-
ity, leading to an observed decrease in fitness or survival. 

Thus, it appears pen placement is critical to the outcome of 
a translocation effort using soft-release methods, and should be 
based on the habitat quality of the target species. However, the 
arid climate of the Chihuahuan Desert makes habitat quality 
variable in both time and space. 

This suggests that planning release facility placement requires 
an understanding of how the habitat changes to guide release 
facility placement and avoid ecological traps. The Borderlands 
Research Institute and TPWD continue to partner on research 
to understand how mule deer and desert bighorn sheep habi-
tat changes across the Trans-Pecos. This research will provide 
managers with information needed to realize potential benefits 
of high-investment techniques like soft-release and to avoid  
ecological traps. 

With soft-released methods, animals are released into a large acclimation pen before being released into their new habitat. This is thought to provide 
animals time to adjust to new conditions in relative safety. However, previous work showed soft-released mule deer and desert bighorn sheep had lower 
odds of survival following release, begging the question, “Why?” 




