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elcome to the seventeenth Annual Wildland Resources Department Graduate 
Research Symposium. Today we will have the opportunity to hear from 21 
M.S. and 15 Ph.D. graduate candidates, as each presents the ideas that will 

form the basis for their research during their tenure in our Department. 
 
Not all students today will be at the same stage in research development. Many are still 
thinking about how best to proceed; others have already determined how they wish to 
address their questions of interest. This diversity of talks you will hear reflects, in part, 
the many different approaches each is taking towards answering important natural 
resource management and conservation issues. 
 
This is their chance to publicly present their ideas, and request your feedback on how to 
improve their research. Remember, your comments and insights are welcome, and in one 
sense are expected.   
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17th Annual 
WILDLAND RESOURCES DEPARTMENT 

GRADUATE RESEARCH SYMPOSIUM 
College of Natural Resources, Utah State University 

15 April 2022 
 

Time   
8:00 Opening Remarks  
8:05 WHETZEL, MEGAN (M.S. Ecology) 

Co-Advisors:  T. Avgar and L. Yocom 
Evaluating large ungulate behavior, density, and space-use in post-
fire ecosystems of Utah 

 
8:17 BACKEN, CODI (M.S. Wildlife Biology) 

Advisor:  T. Messmer 
Greater Sage-grouse vital rates and behavioral responses to livestock 
grazing management in the Wyoming Basin, Northeastern Utah 

 
8:29 STRUCKMAN, SOREN (Ph.D. Ecology) 

Advisor:  J. Lutz 
California black oak demographic responses to reintroduced fire 

 
8:41 JORDAN, GRAYSON (M.S. Ecology) 

Advisor:  J. DeRose 
Forest stand characteristic effects on the severity of balsam woolly 
adelgid infestation in the Interior West 

 
8:53 AARONSON, JULIA (M.S. Ecology) 

Advisor:  A. Kulmatiski 
Identifying potential plant-growth-promoting and suppressing soil 
microorganisms 

 
9:05 KAPEL, SARAH (M.S. Ecology) 

Co-Advisors:  L. Yocom and K. Mock 
Does fire severity impact aspen seedling success? Using biological 
legacies to improve post-fire planting methods in the Southwest 
  

9:17 STAHL, MARIA (Ph.D. Ecology) 
Advisor:  K. Veblen 
Protecting rangelands in a changing climate: Using a heritage cattle 
breed to maintain ecosystem function under livestock production 
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9:29 BOTT, AARON (Ph.D. Wildlife Biology) 
Advisor:  J. Young 
Predicting wolf patterns on an anthropocentric landscape for conflict 
prevention 

 
9:41 Morning Break  

10:00 SAUNDERS, TAYLOR (M.S. Ecology) 
Advisor:  K. Beard 
Litter quantity and quality: Untangling herbivore effects on carbon 
cycling  

 
10:12 ROUGHGARDEN, JESSIE (M.S. Ecology) 

Advisor:  E. Stuber 
Evaluating habitat preference and nest site selection of Western 
Bumble Bees 

 
10:24 LAMBERT, MALLORY (Ph.D. Ecology) 

Advisor:  J. du Toit 
Ecological interactions between mountain goats and American pikas 

 
10:36 NICKERSON, RAE (Ph.D. Ecology) 

Advisor:  J. Young 
Evaluating the effectiveness of range riding at reducing conflicts 
between livestock and carnivores across the American West 
  

10:48 RANDOLPH, JOHN (M.S. Wildlife Biology) 
Advisor:  J. Young 
Habitat selection and movement behavior of dispersing Mountain 
Lions in an unexploited population 

 
11:00 DAY, JOSH (Ph.D. Ecology) 

Advisor:  K. Veblen 
Understanding sagebrush (Artemisia tridentata) resilience in the 
Colorado Plateau 

 
11:12 TAYLOR, GLENDEN (M.S. Wildlife Biology) 

Advisor:  M. Conner 
Survival and cause-specific mortality of mule deer in the Eastern 
Sierra Nevada 
  

11:24 HAYES-PUTTFARCKEN, AMANDA (M.S. Ecology) 
Advisor:  E. Stuber 
Avian resilience: estimating abundance and occupancy patterns 
across gradients of habitat quality 
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11:36 DELTON, MCKENNA (M.S. Ecology) 
Advisor:  K. Veblen 
Wildland comparison of local and non-local populations of 
Bluebunch wheatgrass in Utah rangelands 

 
11:48 BLANCHE, ANNE-LAURE (M.S. Wildlife Biology) 

Co-Advisors:  M. Conover and S.N. Frey 
California Condor foraging preferences and competitive impacts in 
Southern Utah 

 
12:00 Lunch Break (on your own)  
1:05 IACONO, PETER (M.S. Ecology) 

Advisor:  D. Stoner 
Patterns of Mountain Lion Predation Based on the Availability of 
Feral Horses 

 
1:17 RASMUSSEN, JACK (M.S. Ecology) 

Advisor:  E. Stuber 
Mule Deer (Odocoileus hemonius) space-use on Utah restored lands 

 
1:29 GOOD, SPENCER (M.S. Ecology) 

Advisor:  K. Veblen 
Are good intentions enough? Evaluating restoration seed mix 
performance in sagebrush rangelands 

 
1:41 LEDBETTER, BLAKE (M.S. Wildlife Biology) 

Advisor:  S.N. Frey 
Seasonal use and cost effectiveness of a wildlife overpass on 
Interstate 80 

 
1:53 SANDBACH, CHRISTINE (M.S. Ecology) 

Co-Advisors:  J. Young and P. Budy 
Improving the success of beaver translocation for desert river 
restoration 

 
2:05 MONTGOMERY, IAN (M.S. Ecology) 

Advisor:  K. Manlove 
Disentangling factors contributing to population performance of 
Zion bighorn sheep 

 
2:17 CHECK, COURTNEY (M.S. Ecology) 

Advisor:  T. Avgar 
Evaluating multiple drivers of interspecific competition between 
mule deer, elk, and cattle 
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2:29 CARTER, RUGER (Ph.D. Ecology) 
Advisor:  D. Dahlgren 
Wildfire, recovery, and the response of Greater Sage-grouse 

 
2:41 SOLBERG, JAYLIN (M.S. Ecology) 

Advisor:  E. Stuber 
Accounting for ecological neighborhoods to understand Mule Deer 
abundance on restored habitat in Utah 

 
2:53 MOFFETT, ZOE (M.S. Wildlife Biology) 

Advisor:  S.N. Frey 
Relative abundance and depredation threat of the Common Raven 
(Corvus corax) within the Greater Sage-grouse (Centrocercus 
urophasianus) habitat in southern Utah  

3:05 HUANG, JOHN (Ph.D. Ecology) 
Advisor:  T. Avgar 
Classifying seasonal migration in geographical and environmental 
space 

 
3:17 BLOMDAHL, ERIKA (Ph.D. Ecology) 

Advisor:  J. DeRose 
Bark beetle-caused tree mortality after fire 

 
3:29 Afternoon Break  
3:45 SMITH, BRIAN (Ph.D. Ecology) 

Co-Advisors:  T. Avgar and D. MacNulty 
Density alters drivers of distribution in northern Yellowstone elk 

 
4:00 TERRY, TYSON (Ph.D. Ecology) 

Advisor:  P. Adler 
Climate and soil texture interactions influence resilience of dryland 
communities 
  

4:15 HOWE, ALEX (Ph.D. Ecology) 
Advisor:  L. Yocom 
Trends and predictors of the spatial complexity of burn severity in 
western forests 

 
4:30 VAN TATENHOVE, AIMEE (Ph.D. Ecology) 

Co-Advisors:  E. Stuber and C. Rushing 
A Bayesian state-space analysis of long-term American white 
pelican colony dynamics 
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4:45 BELL, MARK (Ph.D. Ecology) 
Advisor:  M. Conover 
Nest-site selection, success, and response to predators by ground-
nesting ducks in Great Salt Lake wetlands 

 
5:00 RICCI, LAUREN (Ph.D. Ecology) 

Advisor:  K. Manlove 
Seasonal variation in bighorn sheep herd connectivity 

 
5:15 Closing Remarks  
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Abstracts 
 
 

WHETZEL, M.M. Evaluating large ungulate behavior, density, and space-use in post-
fire ecosystems of Utah. M.S. student. 

 
The western United States is currently witnessing rapidly shifting fire regimes, and 
wildfire activity is projected to continue to change into the future. Increases in annual 
area burned and increases in area burned at high severity represent threats for some 
species and opportunities for other species, including some plants and wildlife. My 
research will focus on how wildfires in Utah alter animal space use and behavior in the 
years following fire. I intend to study the complex interactions between wildlife habitat 
selection, herbivory, space-use, and post-fire vegetation regrowth in two ways. First, I 
will examine changes in the time elk spend foraging within burned habitats, in 
comparison to the time spent foraging in those same habitats before they were burned. To 
do this, I will use Hidden Markov Models (HMMs), which assign behavioral states (e.g., 
‘foraging’ or ‘resting’) based on positional data. I will use data obtained from GPS 
locations of collared elk (Cervus canadensis) collected by the Utah Department of 
Wildlife Resources. Second, I will investigate whether recent fire severity moderates the 
influence of vegetation biomass alone in attracting elk to a site. To do this, I will place 
camera traps and conduct vegetation sampling at 40 field sites in the Spanish Fork 
canyon, stratified by fire severity (unburned, low, moderate, and high severity). I will use 
these data to calculate elk density and biomass during three time periods (early, middle, 
and late summer) over two growing seasons. I plan to provide insights on elk space-use in 
wildfire-burned areas, and I expect to learn that elk are an example of a species that will 
benefit from increasing fire activity. In an era of climate change and changing fire 
regimes, understanding the lingering impacts of wildfire will help wildlife and land 
managers plan for the future. 
 
Keywords: Wildfire; Severity; Space-use; Elk; Cervus canadensis; Camera trap 
 
Email: megan.whetzel@usu.edu 
Co-Advisors: L. Yocom and T. Avgar 
Funding Source(s): Utah Division of Wildlife Resources 

 
BACKEN, C.R. Greater Sage-grouse vital rates and behavioral responses to livestock 

grazing management in the Wyoming Basin, Northeastern Utah. M.S. student. 
 
Greater sage-grouse (Centrocercus urophasianus, sage-grouse) populations have declined 
across their 173-million-hectare range at an estimated 80% since 1965. Grazing by 
domestic livestock is the predominant land use across 87% of the current sage-grouse 
range; of which 70% is managed as federal grazing allotments. Concomitantly, livestock 
grazing as a major land-use has the potential to affect sage-grouse and other sagebrush-
dwelling wildlife. The purpose of my research is to evaluate sage-grouse response to 
livestock grazing, specifically comparing two sites in northeastern Utah implementing 
different grazing practices. My research is the culmination of work that began in 2012. 
My study site encompasses Deseret Land and Livestock (DLL), a privately owned, 
200,000-hectare ranch that has been managed under a high-intensity, low-frequency 
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(HILF) rest and deferred rotational grazing system. The DLL has also completed small 
scale sagebrush treatments across their lower elevation pastures. My study also includes 
the Three Creeks Allotment (3C), which consists of 146,000 hectares and is a 
consolidation of 29 individual BLM, USFS, and private grazing allotments. Historically, 
the 3C has primarily been following a traditional season-long grazing system where 
livestock continually graze the landscape with minimal pasture rotations (i.e. season-long 
grazing). We hypothesize that sagebrush rangelands managed using site-specific and 
adaptive rotational grazing practices can facilitate grass and forb production, creating a 
“green wave,” or vegetation regrowth, effect that can benefit sage-grouse by increasing 
nesting and brood success. My three research questions are: 1. How do sage-grouse vital 
rates and brood success differ under different grazing management practices over the 11-
year study period, 2. Can nest success be determined for sage-grouse using statistical 
analysis of Platform Transmitter Terminal marked female sage-grouse movements, and 3. 
Can the Normalized Density Vegetation Index data be used to monitor changes in 
vegetation production and utilization that may result from livestock grazing? 
 
Keywords: Artemesia, spp.; Centrocercus urophasianus; Greater Sage-grouse; Livestock 
grazing; Rotational grazing; Normalized density vegetation index 
 
Email: codi.backen@usu.edu 
Advisor: T. Messmer  
Funding Source(s): BLM, Quinney Professor for Wildlife Conflict Management, Deseret 

Land and Livestock, Utah Division of Wildlife Resources, Utah Watershed 
Restoration Initiative, Utah Public Lands Initiative, Rich County Coordinated 
Resources Management  

 
STRUCKMAN, S. California black oak demographic responses to reintroduced fire. 

Ph.D. student. 
 
California black oak (Quercus kelloggii) provides critical habitat and forage for many 
species of wildlife, is a “cultural keystone species” for many indigenous peoples of the 
Sierra Nevada, and is one of the most resilient tree species to expected future drought and 
fire. Therefore, promoting black oak persistence has become a major management 
objective. Frequent fire is characteristic of black oak ecosystems, allowing oaks to persist 
by relieving competitive pressures from pervasive fire-intolerant conifer species. 
However, over a century of large-scale fire suppression in the Sierra Nevada has altered 
the competitive processes that allow black oak populations to thrive, leading conifer 
species to outcompete oaks. In addition, changing climate has extended fire seasons and 
led to larger and more frequent wildfires. Reintroduced fires following fire suppression 
may also have substantially higher severity compared to historical fire due to larger fuel 
loads. The trajectories of black oak populations are therefore uncertain, given the need 
for fire, but the complexity and challenges of reintroducing it in novel conditions. This 
project seeks to assess and compare the simultaneous effects of fire and crowding on 
black oak demography in order to inform management decisions. I will first identify 
factors predictive of black oak demography and population growth. Then with both 
satellite-derived (dNBR) and locally measured fire effects, as well as spatially explicit 
tree neighborhood data, I will use generalized linear models to quantify the effects of fire 
and crowding on population demographic responses post-fire. Using this information, we 
can develop better management strategies – identify most effective actions, locate target 
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areas, and balance costs against projected population success – while thinking forward to 
future conditions. 
 
Keywords: Demography; Fire; Forest management; Plant population Modelling; 
Restoration 
 
Email: soren.struckman@usu.edu 
Advisor: J.A. Lutz 
Funding Source(s): National Science Foundation 

 
JORDAN, G.B. Forest stand characteristic effects on the severity of balsam woolly 

adelgid infestation in the Interior West. M.S. student. 
 
Balsam woolly adelgid, Adelges piceae (Ratzeburg) hereafter BWA, is an invasive forest 
pest that attacks and kills true firs (Abies spp.) in North America. Within Utah, it was first 
detected in 2017 and has primarily hosted on subalpine fir, Abies lasiocarpa (Hook.) 
Nutt. Relative to other true firs, subalpine fir has exhibited more susceptibility to BWA-
related damage, and mortality rates among individuals at infested sites may reach over 
80% in as little as three years. However, the specific drivers of stand-to-stand variation in 
observed damage are poorly understood. Subalpine fir is a key component of the high-
elevation forests of the Interior West, and die-off in fir populations contributes to 
increased erosion, loss of forage and habitat for wildlife, and declines in watershed 
quality and forest resiliency. I am seeking to explore how forest characteristics may 
influence the severity of BWA-related damage. Infested stands of subalpine fir in Utah 
and Idaho will be identified and visited for the collection of forest assessment data (tree 
size, species composition and density, etc.) as well as the observation of metrics specific 
to describing the negative impact of BWA on individual trees. These data will form the 
basis of a severity rating system to characterize and assess BWA-related damage within 
stands and guide treatment decisions within the Interior West. Additionally, collected 
data will be used in the development of a mixed-effect model to evaluate the relationship 
between tree and stand-level characteristics, climatic factors, and increased damage due 
to BWA infestation.  
 
Keywords: Balsam woolly adelgid; Invasive pest; Subalpine fir; Forest resiliency; 
Interior West. 
 
Email: grayson.jordan@usu.edu 
Advisor: R.J. DeRose 
Funding Source(s): U.S. Forest Service Research and Development 

 
AARONSON, J.A. Identifying potential plant-growth-promoting and suppressing soil 

microorganisms M.S. student. 
 
Soil microorganisms are known to greatly affect plant growth and shape plant 
communities. There has been increasing interest in leveraging soil microbes to enhance 
plant health in both agricultural and wildland settings. However, soil microbial 
communities are extremely diverse, and it remains difficult to even describe the 
microorganisms present in the soil, let alone determine the effects of individual species 
on plant success. In this study, I will use plant growth in a plant-soil feedback experiment 

mailto:soren.struckman@usu.edu
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to help prioritize soil organisms that are most likely to increase or decrease target plant 
growth. Sixteen plant species were grown in a common garden for four years. For each 
plant in each of the four years of the experiment, bulk soil DNA was extracted and 
sequenced on an Illumina platform to characterize the associated archaea, bacteria, and 
fungi. Rhizosphere soil was included in the sampling in the final year of the study. I will 
correlate plant growth with the dominant soil organisms associated with each plant. Soil 
organisms that are strongly negatively correlated with the biomass of a plant species are 
likely plant pathogens while soil organisms that are strongly positively correlated with 
plant growth are likely plant growth-promoting soil microbes. Results will identify 
putative plant-growth-promoting and suppressing microbial species. This is a first critical 
step toward developing plant growth-promoting or suppressing soil organisms that could 
be used to increase crop productivity, suppress weed growth or maintain species 
diversity. 
 
Keywords: Soil microorganisms; Plant growth; Plant-soil feedback; Metagenomics  
 
Email: julia.aaronson@usu.edu 
Advisor: A. Kulmatiski 
Funding Source(s): USFS 

 
KAPEL, S. Does fire severity impact aspen seedling success? Using biological legacies 

to improve post-fire planting methods in the Southwest. M.S. student. 
 
Changing climate has contributed to an increasing in forest fire extent at high severity 
and declining forest resiliency in the southwest. High-severity fire is a concern to 
managers because it can result in a type conversion, where regeneration fails and the 
forest type is converted. However, high severity wildfires can also create conditions (e.g. 
reduced vegetative competition and herbivory, shading structures such as snags) where 
planting nursery-grown stock can be a successful means of forest restoration. Aspen are 
early successional species due to the quick-sprouting root system of an aspen clone that 
rapidly regenerates following a wildfire. This regeneration is dependent on preexisting 
stands, which limits the location of restoration efforts. The goal of my research is to 
assess post-fire conditions which favor successful planting of nursery-grown aspen 
seedlings. I will also investigate whether aspen seedling success is impacted by cardinal 
direction from around biological legacies and by including herbivory protection. We will 
conduct experimental aspen planting across three fire footprints in the Colorado Plateau. 
Planting locations will be selected based on the presence of naturally occurring biological 
legacies to emulate severity at a fine scale, where a snag will represent high severity and 
a live tree will represent low severity.  All the seedlings will be arranged in each cardinal 
direction around a shading structure and half will be protected from herbivory. This 
approach will allow us to investigate the influence of fire severity of individual seedlings 
and also will provide practical guidance about biological legacies that are beneficial for 
revegetation. Understanding how burn severity affects planted aspen seedling survival is 
important for managers concerned with type conversion following a wildfire. This 
research will also improve our understanding of microsite conditions conducive for the 
survival and growth of aspen seedlings, an important and understudied component of 
western forests. 
 
Keywords: Aspen; Wildfire; Fire severity; Restoration; Revegetation; Colorado Plateau 
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Email: sarah.kapel@usu.edu 
Co-Advisors: L. Yocom and K. Mock 
Funding Source(s): Southwest Climate Adaptation Science Center 

 
STAHL, M.K. Protecting rangelands in a changing climate: Using a heritage cattle breed 

to maintain ecosystem function under livestock production. Ph.D. student. 
 
Recent and long-term climatic trends show that the Colorado Plateau, USA is 
experiencing more frequent and extended periods of drought and heat, reducing the 
quality and quantity of available forage in the rangelands that dominate this region. These 
climatic changes raise two important questions for livestock producers: a) how to feed 
cattle under decreased forage production and b) how to maintain range condition under 
livestock grazing. With this study we propose Criollo cattle, a heritage breed adapted to 
the arid rangelands of Mexico, as an alternative to conventional breeds such as Red 
Angus, for maintaining ecosystem function under livestock production. Criollo cows are 
300-500 lbs lighter than Red Angus cows, and previous studies in the Chihuahuan Desert 
have shown that they range farther from water, eat a broader diet containing more shrubs, 
and navigate more rugged terrain than conventional breeds. We will determine if these 
behaviors also occur on the Colorado Plateau at the Dugout Ranch, located in San Juan 
County, UT, and we hypothesize that these behaviors will effectively increase the 
quantity and quality of forage available to Criollo (vs. Red Angus) and lessen any 
negative impacts on range condition. We will track the movement of 20 Red Angus and 
20 Criollo cow-calf pairs using GPS collars and pedometers. We will examine their diet 
composition through fecal DNA metabarcoding which, when coupled with field and 
remotely sensed data on community cover and composition, will allow us to determine 
diet selectivity and landscape-level forage availability. In addition, we will examine their 
impact on ecosystem services such as erosion susceptibility and biological soil crust 
cover. Finally, we will use beef production metrics such as body condition scores and 
pounds calf crop weaned to quantify the economic feasibility of producing Criollo vs. 
Red Angus cattle on the Colorado Plateau.  
 
Keywords: Heritage breed; Criollo cattle; Colorado Plateau; climate change; ecosystem 
services 
 
Email: maria.stahl@usu.edu 
Advisor: K.E. Veblen 
Funding Source(s): USDA NIFA, Quinney Foundation 

 
BOTT, C.A. Predicting wolf patterns on an anthropocentric landscape for conflict 

prevention. Ph.D. student. 
 
Wolves (Canis lupus) are highly adaptive predators capable of occupying diverse 
habitats. However, realized wolf distribution and density ultimately hinges on human 
tolerance, which deteriorates when wolves compete with human interests — especially 
interests involving human livelihoods such as ranching. Public acceptance of wolves can 
be improved when conflicts are prevented. Prevention depends on predicting conditions 
that facilitate wolf-human conflicts and applying tools to mitigate depredation. In recent 
decades, wolves have reclaimed some of their historic range in the American West. As 

mailto:sarah.kapel@usu.edu
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wolves recover and expand their range, wildlife managers depend on approaches that 
determine and diffuse conflicts where wolves exist or are likely to establish packs in the 
future. My study will 1) develop predictive spatial models of depredation risk; 2) 
investigate how wolf pack composition and rendezvous site proximity to livestock factor 
in cases of chronic depredation; 3) develop a spatial distribution model to predict future 
wolf pack establishment where the species is absent but likely soon to inhabit; and 4) 
assess the efficacy of a novel non-lethal tool to reduce depredation. This research will 
improve conflict-related management of wolves as the species navigates an 
anthropocentric landscape. 
 
Keywords: Canis lupus; Carnivore coexistence, Depredation; Species distribution 
 
Email: aaron.bott@usu.edu 
Advisor: J.K. Young 
Funding Source(s): USDA-National Wildlife Services; private donors 

 
SAUNDERS, T.S. Litter quantity and quality: Untangling herbivore effects on carbon 

cycling. M.S. student. 
 
Herbivores influence the quality and quantity of their own forage through grazing. In 
doing so, they also alter the quality and quantity of litter that returns to soil, which can 
affect ecosystem processes such as carbon storage, microbial communities, and 
greenhouse gas flux. In the Yukon-Kuskokwim Delta of western Alaska, Pacific black 
brant act as ecosystem engineers, modifying both the quality and quantity of vegetation 
on the landscape with known influences on CO2, CH4, and N2O emissions. However, 
because these herbivores influence quality and quantity simultaneously, the relative role 
of these two litter characteristics is not known. To address this question, I conducted a 
fully factorial laboratory experiment where I manipulated both the quantity and quality of 
litter found in this system and measured its effects on microbial characteristics, 
greenhouse gas flues, and soil nutrients. Over 12 weeks, the length of the growing season, 
I collected gas samples from the headspace of each mesocosm and analyzed it for CO2, 
CH4, and N2O on a gas chromatograph. Before and after the incubation period, I 
extracted microbial DNA from the soil, which was then sequenced on an Illumina MiSeq 
platform for bacteria and fungi communities. Post-incubation, we analyzed soil samples 
from each mesocosm for inorganic nitrogen, enzyme activity, and microbial biomass. 
Differences in microbial community data, greenhouse gas fluxes, and soil characteristics 
will be compared to treatments using generalized linear models and multivariate analyses. 
Preliminary results suggest that both quantity and quality of litter influence greenhouse 
gas fluxes. Results from this experiment will inform parameters in an Earth Systems 
Models developed to incorporate the effects of herbivores on soil carbon cycling. 
Understanding the mechanisms behind how brant herbivory affects soil carbon cycling in 
the Yukon-Kuskokwim River Delta can illuminate how herbivores impact carbon 
dynamics in wetland systems. 
 
Keywords: Herbivory; Greenhouse gas fluxes; Soil microbial communities; Wetlands 
 
Email: taylor.saunders@usu.edu 
Advisor: K.H. Beard 
Funding Source(s): National Science Foundation 
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ROUGHGARDEN, J. R. Evaluating habitat preference and nest site selection of 

Western Bumble Bees. M.S. student. 
 
Many bumble bee species native to the United States are experiencing severe population 
declines due to a combination of habitat loss, agricultural pesticides, disease, competition 
with invasive species, and climate change effects. The Western Bumble Bee (Bombus 
occidentalis) in particular was historically common across the Pacific Northwest states 
but is now rated “vulnerable” by the International Union for the Conservation of Nature 
and is currently under consideration for Endangered Species Act listing. Two key periods 
in the Western Bumble Bee’s life cycle have seldom been studied: when queen bees 
choose their nest locations in early summer, and when future queen bees choose where to 
hibernate over winter. I propose to document and describe nest and hibernacula site 
selection of Western Bumble Bees to fill this information gap. Fieldwork will be 
conducted on the slopes of Mt. Hood in Oregon over two main phases of the summers of 
2022-2023: early summer during nest searching, and early fall for hibernacula searching. 
We will search an array of 100m × 100m semi-randomly selected sample sites across 
gradients of habitats, elevations, aspects, and forage resources, which are expected to 
influence site selection, for nests and nest-searching queens throughout the summer, and 
for hibernacula-searching future queens in early Fall. We will compare the environmental 
and topographical characteristics of selected sites to systematically selected non-use sites 
to determine bees’ habitat preferences. Information on where queens prefer to nest and 
hibernate could be valuable to land managers seeking to conserve native pollinators 
through habitat set-aside programs or ecological restoration methods like seeding, 
mowing, grazing, and invasive plant removal. Results of this natural history study will 
inform and guide land management to better protect Western Bumble Bee populations 
from further degradation. 
 
Keywords: Habitat; Hibernacula selection; Nest-searching; Queen bees 
 
Email: jessie.roughgarden@usu.edu 
Co-Advisors: E.F. Stuber and J.B.U. Koch (Biology) 
Funding source(s): Idaho Department of Fish and Game (Competitive State Wildlife 

Grant); Xerces Society; US Geological Survey – Utah Cooperative Fish and Wildlife 
Research Unit (In-kind); US Department of Agriculture; Utah State University 
Department of Wildland Resources

 
LAMBERT, M.S. Ecological interactions between mountain goats and American pikas. 

Ph.D. student. 
 
Mountain goats (Oreamnos americanus) and American pikas (Ochotona princeps) are 
naturally sympatric across most of their overlapping distributions in western N. America. 
The southern limit of the natural range of mountain goats is in Idaho1, whereas pikas 
occur naturally as far south as New Mexico2. However, the mountain goat range has been 
extended southwards with the establishment of extralimital subpopulations in Utah and 
Colorado. In Utah, multiple transplants since the late 1960s have generated 
subpopulations now distributed across numerous alpine habitats, amounting to ~2,000 
animals in total. These mountain goats now share habitat with pikas, providing an 
opportunity to study potential ecological interactions between these two alpine specialists 
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near the southern limits of their current ranges. One possibility is that introduced 
mountain goats could compete with pikas, which would be concerning for pika 
conservation3. Another possibility, however, is that the coevolutionary history of these 
two species, which are sympatric across much of their natural ranges, has resulted in 
mechanisms of coexistence that minimize competition and might even involve the 
facilitation of one species by the other4. For my PhD research, I propose to examine the 
ecological interactions between mountain goats and pikas to enhance the understanding 
of coexistence among alpine-specialist mammalian herbivores. My research will explore 
this previously unstudied system through replicated field-based experimentation, with a 
focus on the La Sal Mountains in southern Utah. My objectives are to 1) evaluate 
mountain goat use of pika talus habitat, 2) investigate foraging patterns between goats 
and pikas, 3) assess potential risk sensitive foraging by pikas, and 4) synthesize my 
findings and the implications of the interactions between these two species for 
conservation and management in alpine habitats. This study will advance scientific 
understanding of interactions between mammalian herbivores in alpine habitats, with 
direct management applications. 
 
Keywords: Interspecific interactions; Herbivores; Mountain goat; American Pika; Alpine 
ecology 
 
Email: Mal.s.lambert@usu.edu 
Advisor: J.T. du Toit 
Funding Source(s): NSF GRFP, Rocky Mountain Goat Alliance, American Society of 

Mammalogists, Canyonlands Natural History Association. 
 

NICKERSON, R.L. Evaluating the effectiveness of range riding at reducing conflicts 
between livestock and carnivores across the American West. Ph.D. student.  

 
The negative impacts of depredating carnivores are disproportionately borne by livestock 
producers. Depredations can lead to threatened economic interests and human safety, 
fueled tensions, taxed relationships among stakeholder groups, and the lethal removal of 
vulnerable wildlife. Finding effective solutions to reduce depredations requires tools that 
support operational flexibility and contingency in changing environmental, social, and 
economic climates. Range riding, or the use of human presence where livestock are 
grazed to deter carnivores, is a tool providing spatial and temporal adaptability. The rider 
makes decisions in direct response to the behaviors of carnivores and livestock regarding 
if, when, and how to manage livestock to prevent depredations by monitoring the activity 
of both. Range riding is unique in that it can provide a myriad of operational benefits 
both related and unrelated to carnivore conflict, including carcass detection, rotational 
grazing, and adaptive management. Yet to date, riding’s effectiveness has not been 
comprehensively studied. Through partnerships with 600+ cattle producers in the states 
of Washington, Oregon, California, Montana, Wyoming, Idaho, Arizona, and New 
Mexico, we will study riding’s effectiveness at reducing livestock depredation, indirect 
losses (i.e., reproductive rates, weaning weights, and increased cases of illness among 
livestock herds), and chemical, physiological, and behavioral indicators of livestock 
stress that can lead to indirect and direct losses. Additionally, we will use interviews, 
focus groups, and other coproduction methods with our ranching, NGO, and agency 
partners to identify factors influencing the adoption and continued use of range riding. 
We aim to identify if riding can be effective under varied operational, environmental, and 
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economical contexts and improve adoption. Results of this study will address existing 
knowledge gaps, while helping to inform tools that sustain resilient working lands, 
supporting both ranching and wildlife communities.  
 
Keywords: Carnivores; Conflict management; Livestock; Nonlethal tools; Range riding  
 
Email: rae.nickerson@usu.edu  
Advisor: J.K. Young  
Funding Source(s): Conservation Innovation Grant and Western Sustainable Agriculture 

Research and Education Grant 
 

RANDOLPH, J.F. Habitat selection and movement behavior of dispersing Mountain 
Lions in an unexploited population. M.S. student. 

 
Dispersal is the demographic process by which populations grow, expand, and maintain 
gene flow. This phenomenon is especially important for maintaining population 
connectivity in species that exhibit patchy distributions, occur at low densities, or have 
spatially variable survival rates. Mountain lions (Puma concolor) are solitary animals 
found in low densities and require large amounts of habitat to meet their reproductive, 
energetic, and feeding needs. To fulfill habitat needs, mountain lions disperse across 
large distances, typically as juveniles around 13-17 months of age. Juvenile dispersal can 
sustain populations in areas where dispersing individuals may fill spatial vacancies 
created by harvested individuals. In California, hunting of mountain lions is not allowed 
but is legal in neighboring states. My thesis will examine juvenile dispersal behavior of 
mountain lions in northeastern California, in an area that borders Nevada and Oregon. I 
will examine habitat selection and utilization during three stages: pre-dispersal, dispersal, 
and after establishing residency. Movement metrics including step length, velocity, and 
intensity, will be compared among individuals. These results may identify variables that 
are important to successful dispersal, as well as identifying habitat connectivity among 
populations. Results may also reveal if California’s unexploited population is a source 
population for bordering hunted populations. This study will improve our understanding 
of dispersal and population connectivity of mountain lions across different management 
practices and jurisdictions.  
 
Keywords: Connectivity; Cougar; Dispersal; Source-sink 
 
Email: john.randolph@usu.edu 
Advisor: J. Young 
Funding Source(s): Institute for Wildlife Studies 

 
DAY, J.D. Understanding sagebrush (Artemisia tridentata) resilience in the Colorado 

Plateau. Ph.D. student. 
 
Sagebrush (Artemisia tridentata) ecology has been well studied in the Great Basin, but 
less is known about its ecology in the Colorado Plateau. Recent years have seen 
sagebrush dying off in parts of the southern end of its range, including parts of the 
Colorado Plateau. Sagebrush thrives on deep, sandy soils, and relies on winter 
precipitation to provide moisture in the deeper parts of the soil during the hot, dry 
summer. The Colorado Plateau constitutes the warmest and driest portion of sagebrush’s 
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range, and is characterized by shallow, sandy soils. Our study aims to understand the 
effects of soil depth and texture on sagebrush resilience in the Colorado Plateau. Data 
were collected in 2016 from 56 plots across four sites in the Colorado Plateau, 36 of 
which include a paired exclosure, representing different combinations of soil depth and 
texture. We will resample these same plots this summer to understand how these 
variables affect sagebrush resilience over time. 
 
Keywords: Sagebrush; Resilience; Drought; Soil; Colorado Plateau 
 
Email: Joshua.day@usu.edu 
Advisor: K. Veblen 
Funding Source(s): none listed 

 
TAYLOR, G.J. Survival and cause-specific mortality of mule deer in the Eastern Sierra 

Nevada. M.S. student. 
 
Mule deer (Odocoileus hemionus) herds are monitored in the Eastern Sierra Nevada by 
California Department of Fish and Wildlife (CDFW). Data collected between 2014 and 
2021 show low survival rates across all six of the major herd units monitored in this 
region. During this time, no studies have been conducted to determine causes of mortality 
for deer in these herds, resulting in a lack of understanding regarding low survival rates. I 
will evaluate potential proximate and environmental causes of mortality in these herds to 
examine top-down and bottom-up effects on mule deer populations. It is hypothesized 
that mountain lion (Puma concolor) predation and mortality due to wildlife-vehicle 
collisions will be the primary sources of proximate mortality for Eastern Sierra mule 
deer. Beyond proximate causes, prolonged and severe drought in California in recent 
decades is suspected to have reduced forage quantity and quality, in turn reducing body 
condition of animal populations which rely on these resources and decreasing probability 
of individual survival. I will analyze data from mortalities of GPS-collared mule deer 
using a nonparametric cumulative incidence function estimator (NPCIFE) for competing 
mortality risks to determine causes of mortality. Additionally, I will conduct a survival 
analysis focusing on individual body condition using a logistic regression-based known 
fate analysis. Results from these analyses will provide CDFW with valuable insight 
regarding survival of mule deer in the Eastern Sierra, providing managers with 
information to enact policy to increase survival of a valuable ecological and economically 
important species.  
 
Keywords: Mule deer; Cause-specific mortality; Survival; Sierra Nevada 
 
Email: Glenden.taylor@usu.edu 
Advisor: M. Conner 
Funding Source(s): California Department of Fish and Wildlife 

 
HAYES-PUTTFARCKEN, A.L. Avian resilience: estimating abundance and occupancy 

patterns across gradients of habitat quality. M.S. Student. 
 
Birds across North America have been declining rapidly in the last few decades. Habitat 
degradation and habitat loss, which are influenced by land use change, are two factors 
that have contributed largely to avian population declines. Habitats that differ in quality 
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may differ in their capacity to support richness and abundance of species. Thus, efforts to 
improve habitat quality may have the potential to improve population outcomes for 
species in decline. I am interested in understanding species resilience to habitat 
degradation to better guide strategic conservation and management decisions. I propose 
to use multi-species avian point count data collected from 200-300 unique sites per year 
across the breeding seasons of 2016-2020 by the Utah Integrated Monitoring of Bird 
Conservation Regions (IMBCR) program. The IMBCR program follows a sampling 
design that allows us to account for imperfect detection when estimating species 
occurrence and abundance. I will quantify the relationships between abundance and 
occupancy of multiple species breeding across Utah, USA and a metric of habitat quality, 
vegetation departure from historic conditions, using multi-scale hierarchical modeling. I 
will use the estimated relationships to describe patterns of species’ resilience to habitat 
degradation. Understanding species’ relationship to habitat quality can inform targeted 
restoration or management efforts (e.g., identify geographic locations for which habitat 
improvement will have the greatest species benefit, or geographic locations most valuable 
to avoid habitat degradation). Information regarding species resilience can enable us to 
identify for which species we can expect habitat improvement to be most and least 
beneficial. Together, relationships with habitat quality and species’ resilience to habitat 
degradation are important to understand in forecasting species’ response to environmental 
change, and creating efficient and targeted species and habitat restoration and 
management plans. 
 
Keywords: Multi-scale modeling; Habitat degradation; Habitat management; Land-use 
change; Environmental change 
 
Email: a.hayes-puttfarcken@usu.edu 
Advisor: E. Stuber 
Funding Source(s): Utah Division of Wildlife Resources; Bureau of Land Management – 

Utah State Office; Utah State University - Public Lands Initiative; Utah State 
University Department of Wildland Resources 

 
DELTON, M.G. Wildland comparison of local and non-local populations of Bluebunch 

wheatgrass in Utah rangelands. M.S. student.  
 

The Great Basin, USA is a region characterized by variation in soils, climate, and annual 
precipitation, and supports a diversity of native plant and animal species. Bluebunch 
wheatgrass (Pseudoroegneria spicata) was historically one of the most abundant 
bunchgrasses in rangelands in this region but its populations are declining. This grass is 
widely seeded post-fire, but faces challenges associated with site specific abiotic/biotic 
conditions that limit establishment and the often ineffective seeding methods used in 
restoration. Commercial seed sources originating from the Columbia Plateau region in 
Washington have been developed for restoration of this species throughout the Great 
Basin. However, these varieties represent only a fraction of the genetic diversity in 
Bluebunch wheatgrass and therefore may experience lower plant fitness when used in 
certain areas. The aim of this study to compare the performance of these plant materials 
against more locally-sourced plant materials in a variety of wildland settings and across 
two different seed transfer zones (STZs; areas in which it is presumed that plant materials 
may be moved with little risk of being poorly adapted). We hypothesize that local sources 
of seed (i.e., from the appropriate STZ) will perform best. To test this, we will transplant 
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seedlings of three commercial and two STZ-sourced varieties into each of two STZs 
across three different areas of Utah. Within each of the six sites we will plant thirty plants 
of each of the five varieties. To assess performance, we will measure plant traits such as: 
establishment, height, basal diameter, and reproduction. Additionally, because herbivory 
is a common stressor in rangelands, we plan to apply simulated herbivory treatments in 
year two to assess defoliation tolerance. This research will support the geneticists 
working on developing local Bluebunch wheatgrass populations and will deepen 
knowledge on how to restore this important plant species.  
 
Keywords: Climate adaptation; Rangeland ecology; Restoration ecology; Plant genetics  
 
Email: mckenna.delton@usu.edu 
Advisor: K. Veblen  
Funding Source(s): USDA-ARS 

 
BLANCHE, A.J. California Condor Foraging Preferences and Competitive Impacts in 

Southern Utah. MS student. 
 
California Condors are a recent arrival on Cedar Mountain, Utah and their presence may 
impact the area’s resident mammalian community.  The reintroduction of dominant 
predators can result in unintended, widespread shifts in food chains and environmental 
processes and the reintroduction of a dominant scavenger may have similar effects on 
trophic interactions. However, little is known about California Condors’ foraging 
patterns, including their feeding efficiency, preferred habitat characteristics, sensitivity to 
vehicle traffic, and carcass detection methods.  I will describe foraging efficiency by the 
proportion of carcasses found, the proportion of carcasses consumed, and whether condor 
use affects carcass half-life. Due to their large size and gregarious feeding habits, condors 
may force competitors from carcasses. The scale of this impact may vary with competitor 
size, active times, aggressiveness, and group size. Competitive interactions with 
scavengers can alter predator behaviors, such as vigilance, giving up density, and kill 
rate. The presence of condors on the landscape may cause mammalian predators to 
change their behavior to prevent conflict and retain control over kills, such as by 
preferentially hunting at times or in habitats that condors use infrequently, or by caching 
kills. Conversely, predators may abandon kills after fewer feedings if condors are likely 
to find and dominate it. For my thesis, I will use camera traps to record scavenger activity 
at carcasses killed by predators and from roadkill set out on Cedar Mountain, Utah. 
Focusing on condors, I will compare arrival times at carcasses, probability of arrival and 
feeding, and activity budgeting (feeding, resting, vigilance, and other behaviors) with 
regards to other species present at the carcass, habitat, and carcass characteristics. 
 
Keywords: Gymnogyps californicus; Competition; Scavenger; Predator; Foraging 
ecology 
 
Email: a.blanche@usu.edu 
Co-Advisors: N. Frey and M. Conover 
Funding Source(s): Cedar Mountain Initiative 

 
IACONO, P.C. Patterns of Mountain Lion Predation Based on the Availability of Feral 

Horses. M.S. student. 
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Introduced species can have measurable impacts on native species and ecosystems. 
Potential effects include provisioning native predators with alternative prey, which may 
lead to prey switching or predator pits. Feral horses are widely distributed across the arid 
ecosystems of the Southwest and can be an important prey item for mountain lions under 
certain conditions. Exceptional growth rates, wide foaling season, and use of steep, 
wooded terrain make horses a viable alternative prey species for mountain lions in some 
systems. However, the Bureau of Land Management uses gathers to reduce horse 
abundance, which means in systems where horses comprise a significant portion of the 
mountain lion diet, prey availability can change rapidly. In December 2020, 450 horses 
were removed from the Delamar Mountains in southeast Nevada as a part of an 
emergency gather conducted by the Bureau of Land Management. I propose to use this 
common management intervention to investigate mountain lion predation behavior with 
respect to changes in prey abundance and availability. I hypothesize that, following a 
gather that removed 25% of the horse population, the frequency of horses in the mountain 
lion diet will decrease and be compensated by increased predation rates on native 
ungulates, including mule deer or desert bighorn sheep. Using a BACI study design, I 
will determine changes in the diet, movement patterns, and home range size of 12 GPS 
collared mountain lions pre and post gather. In the year after the gather, I will estimate 
prey availability by establishing a camera grid to passively photograph key prey species. 
The reaction of native predators to the presence and availability of a novel prey resource 
has important implications for mountain lion and feral horse management in arid 
environments characterized by high prey diversity, but low prey abundance.  
 
Keywords: Mountain lion; Cougar; Puma; Predation; Horse; Equus; Prey-switching; 
Prey-selection  
 
Email: peter.iacono@usu.edu  
Advisor: D. Stoner 
Funding Source(s): Fort Collins Science Center; U.S. Geological Survey; Nevada 

Department of Wildlife 
 

RASMUSSEN, J.R. Mule Deer (Odocoileus hemonius) space-use on Utah restored 
lands. M.S. student. 

 
Across the state of Utah, the Watershed restoration Initiative (WRI) has been restoring 
tracts of land with various methods with the goal of increasing habitat suitability for 
various species. This raises the questions as to how targeted species are actually affected 
by these different restorative efforts. My study focuses on how these treatments effect 
Mule Deer (Odocoileus hemionus), a species intended to benefit from a large proportion 
of implemented projects. To quantify the effects of the restorative treatments on Mule 
deer space use I will examine the time it takes for deer to incorporate treatments into their 
home ranges and the duration of time deer continue to incorporate treatments within their 
seasonal home ranges, and whether treatment use may be context-dependent. I will use a 
Brownian bridge movement model to create seasonal home ranges for each individual 
based on thirty-day moving windows which I will overlay with WRI treatments. I will 
extract the window within which each deer first incorporates a treatment, and the number 
of subsequent windows containing the same treatment which will define time to 
incorporation and duration of use. I will then use the cox proportional hazard model and 
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Poisson regression to investigate whether incorporation or duration of use depend on 
treatment or deer characteristics. These results will answer questions as to the 
effectiveness of particular restoration treatments in influencing deer space use and guide 
whether some should be favored over others when deer-specific objectives are of interest. 
Overall this work should lead to improved efficiency in targeting landscape restoration 
and revitalization to increase the heard health of mule deer in Utah. 
 
Keywords: Mule deer; Space-use; Watershed Restoration Initiative; Home range 
 
Email: jack.rasmussen@usu.edu 
Advisor: E. Stuber 
Funding Source(s): Utah Division of Wildlife Resources 

 
GOOD, S.J. Are good intentions enough? Evaluating restoration seed mix performance 

in sagebrush rangelands. M.S. student. 
 
Rangeland restoration in the Intermountain West can be a difficult endeavor due to harsh 
abiotic and biotic stressors that hinder the growth of species that are actively seeded. 
While there are intentionally introduced species that establish and thrive under many of 
these harsh conditions, unintended consequences of using these species in seed mixes 
(instead of native species) can include reductions to plant community diversity. When 
managing for resilient ecosystems in the age of rapid climate change, high species 
diversity is at the forefront of many restoration goals. Therefore, managers and 
practitioners are faced with the challenge of selecting seed mixes that maintain or 
improve diversity and simultaneously overcome barriers to plant establishment. The 
overall goals of this study are to 1) Investigate the overall performance (e.g., diversity, 
cover) of seed mixes that vary in their proportions of native and introduced species and 2) 
Explore how these different seed mixes perform under variable site conditions (i.e., 
precipitation, soil characteristics, existing plant community composition). To answer 
these questions, we will establish common gardens at ten sites that vary in site conditions 
across Utah. To capture how different rates of introduced vs. native species influence 
each other’s abundance, eight different seed mixes will be formulated. At each site, these 
seed mixes will be planted in strips and replicated over two establishment years. With the 
results of this study, we will be able to help guide diversity-oriented restoration practices 
more precisely across site conditions in the Intermountain West. 
 
Keywords: Rangeland restoration; Native species; Diversity; Seeding  
 
Email: spencer.good@usu.edu 
Advisor: K.E. Veblen 
Funding Source(s): Utah Department of Wildlife Resources 

 
LEDBETTER, A.B. Seasonal use and cost effectiveness of a wildlife overpass on 

Interstate 80. M.S. student. 
 
For centuries, wild landscapes have been increasingly fragmented by encroachment of 
human activity causing a negative impact on wildlife and humans alike. Effective wildlife 
crossing structures mitigate the risk of wildlife-vehicle collisions (WVCs) on roadways 
and increase permeability on the landscape by providing corridors of safe passage across 
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dangerous or impassable barriers. WVCs with large-bodied animals are monetarily 
expensive, typically result in fatal injury of the animal and can sometimes be fatal to 
drivers. In Utah, there have been more than 30,000 recorded WVCs since 2008 with 20 
crashes being fatal to humans. Crossing structures also reconnect fragmented wildlife 
populations and facilitate the seasonal migration of migratory ungulates. Therefore, 
effective wildlife crossings are essential for conserving wildlife and increasing driver 
safety on roads. This study seeks to determine the effectiveness of the Parley’s Canyon 
overpass as a crossing structure across I-80 by evaluating the seasonality and timing of all 
crossing events and analyzing the cost-benefit of constructing this overpass, compared to 
other wildlife crossings. To accomplish this, we placed 6 remote video cameras on the 
overpass to capture individual crossing events per day since the overpass’s construction. 
We record species-specific data to evaluate the nature of each crossing event, determine 
the crossing success of each species group and investigate what role seasonality plays in 
the rate and number of successful crossing events. To evaluate cost-benefits, we will 
calculate the present-value costs of WVCs with each species of large-bodied animal 
compared to the reduction of collision with those species since the construction of the 
overpass. Using these terms, we will compare the value of reducing those collisions with 
the cost of constructing the overpass. Outcomes of this study will likely prove the worth 
of similar crossing structures and guide future wildlife overpass design and 
implementation towards maximizing effectiveness regarding target species. 
 
Keywords: Interstate overpass; Wildlife crossing; Wildlife-vehicle collision (WVC); 
Wildlife overpass 
 
Email: blake.ledbetter@usu.edu 
Advisor: S.N. Frey 
Funding Source(s): Utah Department of Transportation, Utah Division of Wildlife 

Resources 
 

SANDBACH, C.E. Improving the success of beaver translocation for desert river 
restoration. M.S. student. 

 
Wildlife translocation has become a widespread practice in species recovery programs. 
Translocation has aided in the expansion of the American beaver (Castor canadensis) 
since the species was decimated by fur trapping and land use change in the 19th century. 
In recent years, beaver translocation is applied in stream restoration projects due to 
beavers’ unique ability to improve in-stream and riparian habitat, primarily through dam 
building and contributions of large woody debris. The overall goal of this study is to 
determine which factors influence the probability of translocated beavers surviving and 
colonizing a section of a degraded and simplified desert river in east-central Utah. Our 
research investigates whether (1) survival and site fidelity of translocated beavers on the 
Price River is improved by the installation of artificial beaver dams (e.g., beaver dam 
analog, BDA), (2) behavioral traits of individual beavers influence survival and site 
fidelity after release, and (3) the 72-hour quarantine of translocated beavers required in 
Utah is sufficient to remove aquatic invasive species and pathogens of concern before 
release. For our first objective, we are using VHF tags to monitor translocated beavers 
released in areas where BDAs have been built and comparing the resulting data collected 
to similar data obtained from the same site in two previous years before BDAs were built. 
For objectives 2 and 3, we are performing behavioral assays and obtaining eDNA water 
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samples from water troughs in kennels while beavers are in quarantine. We expect our 
results to provide a framework for the combination of beaver translocation and BDA 
installation as a stream restoration strategy, provide valuable information on the use of 
behavior assessment in improving beaver translocation, and help determine the efficacy 
of the quarantine process. 
 
Keywords: Animal behavior; Aquatic invasive species; Beaver dam analogs; Beaver 
translocation; Low-tech process-based restoration 
 
Email: christine.sandbach@usu.edu 
Co-Advisors: J.K. Young and P. Budy 
Funding Source(s): United States Geological Survey – Utah Cooperative Fish and 

Wildlife Unit; Utah Division of Wildlife Resources; Bureau of Land Management 
 

MONTGOMERY, I.M. Disentangling factors contributing to population performance of 
Zion bighorn sheep. M.S. student. 

 
Survey-based estimates for the Zion bighorn sheep (Ovis canadensis) herd indicate that 
the population has declined roughly 40 percent over a three-year period. This rapid 
decline raises questions about what vital rates are driving the current population 
trajectory. Declines could be attributable to a combination of chance variation in survey 
results, introduction and prolonged effects of infectious disease, density-mediated 
declines in reproduction or adult survival, increased predation pressure, and other 
processes. My project aims to compare the potential for each of the listed drivers to 
produce the observed declines. I will address this by constructing a population model, 
examining model sensitivities to each of the listed factors. Next I will estimate relations 
between each vital rate, density, and (if possible) predation intensity utilizing individual 
and population level data sets. Consistent follow-up on mortalities throughout the Zion 
herd from 2018 through 2022 indicated a high burden of mountain lion (Puma concolor) 
mortality. As a result, I will assess the potential for apparent competition between 
bighorn sheep and mule deer (Odocoileus hemionus) as mediated by mountain lions. I 
will examine spatial overlap patterns in local bighorn sheep and mule deer, and then 
compare regions of overlap to spatial distributions of mountain lion kills. Completion of 
this project will allow NPS and UDWR to develop better informed plans to address this 
decline in the Zion bighorn sheep herd. 
 
Keywords: Bighorn sheep; population decline; vital rates; apparent competition 
 
Email: ian.montgomery@usu.edu 
Advisor: K. Manlove 
Funding Source(s): Utah Division of Wildlife Resources 

 
CHECK, C.E. Evaluating multiple drivers of interspecific competition between mule 

deer, elk, and cattle. M.S. student.  
 
Competition is a core element of ecological processes, with cascading effects on 
population dynamics, community composition, and biodiversity. Competition between 
large ungulates in the west has received considerable interest in the last several decades, 
as it is essential to managing populations of both large game and livestock. However, the 
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strength of interspecific competition has remained somewhat inconclusive, and much 
existing research has focused solely on exploitative competition for forage and rarely 
considers alternative hypotheses. Mule deer (Odocoileus hemionus) are a valuable game 
species and a culturally important part of the American west that may be vulnerable to 
competition with other large herbivores. Understanding how competitive pressures affect 
mule deer space use and population density may provide insight into the mechanisms 
behind deer population dynamics and viability. My research examines how mule deer 
respond to varying levels of competitor density in Spanish Fork, UT, where deer are 
presumably competing with both elk (Cervus canadensis) and domestic cattle (Bos 
taurus). Using a network of trail cameras, I will examine how local mule deer density 
changes in response to differing elk and cattle densities throughout the year. More 
specifically, I will evaluate three alternative hypotheses regarding the nature of this 
competition. Under the hypothesis that cattle and elk displace deer by exploiting foraging 
resources, deer density will be low where competitor density is high primarily where and 
when preferred forage availability is limited (early spring and late summer), and this 
effect may persist even after competitor density had declined (due to forage depletion). 
Under the hypothesis that cattle and elk displace deer by bedding in shaded areas which 
deer depend on for thermal relief, deer density will be low where competitor density is 
high primarily where (low tree cover and South-facing slopes) and when (peak of 
summer and midday) deer are most thermally stressed. Lastly, under the hypothesis that 
cattle and elk displace deer by interfering with deer predator-detection capacities (by 
masking olfactory and auditory cues), deer density will be low where competitor density 
is high primarily where (cougar hunting habitat) and when (nighttime) deer are most 
vulnerable to predation. By evaluating support for these three hypotheses, this research 
will not only inform the management of an important game species, but also inform our 
understanding of the relationship between competition, space use, and population density. 
 
Keywords: Competition; Mule deer; Population density; Trail cameras 
 
Email: courtney.check@usu.edu 
Advisor: T. Avgar 
Funding Source(s): Advancing Agricultural Research through High-Performance 
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University and the USDA Agricultural Research Service 

 
Carter, R.P. Wildfire, recovery, and the response of Greater Sage-Grouse. Ph.D. student. 
 
I propose to examine the response of Greater Sage-Grouse habitat selection following 
wildfire in Northwest Utah and South-central Idaho. Sage-grouse use will be monitored 
by pellet counts and birddog flushing surveys. The sample design will be stratified by 
sagebrush community type, time since fire, and fire rehabilitation method. Spatial 
vegetation data will be used to characterize vegetation recovery rate. The results of this 
study will help land managers understand how grouse are responding to wildfire 
restoration efforts.    
 
Keywords: Sage-grouse; Wildfire; Wildfire recovery 
 
Email: ruger.carter@usu.edu 
Co-Advisors: D.K. Dahlgren and E.T. Thacker 
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Funding source(s): Bureau of Land Management; Idaho Fish and Game; Utah 
Department of Wildlife Resources 

 
SOLBERG, J.N. Accounting for ecological neighborhoods to understand mule deer 

abundance on restored habitat in Utah. M.S. student. 
 
With current mule deer (Odocoileus hemionus) populations in decline, wildlife managers 
have increased their efforts on improving factors that limit population growth. In Utah, 
these efforts have included habitat restoration which is expected to improve conditions 
for deer. However, comparatively few studies have examined mule deer space use, 
habitat selection, or forage conditions within the context of the species’ ecological 
neighborhood. More research is needed to identify the scales at which deer respond to 
habitat treatments, and whether specific portfolios of treatments can maximize 
reproductive success. Therefore; our objective is to create a scale-optimized model to 
rank potential future Utah Watershed Restoration Initiative (UWRI) treatment sites that 
would potentially increase mule deer densities on the landscape. Specifically, (1) What 
are the relevant spatial scales at which landscape matrix composition influences mule 
deer density on UWRI treatment sites?; (2) What does the ‘ideal neighborhood’ look like 
that maximizes deer use on WRI treatments?; and (3) Which portfolios of UWRI 
treatments are associated with fawn production? To accomplish these objectives, we will 
create an index of population density on treatment sites based on GPS location data from 
approximately 3,000 deer during 2014-2021 across Utah, USA. To identify relevant 
spatial scales, and ideal landscape composition, we will fit a multi-scale generalized 
linear model to relate deer density on treatment sites to amounts and diversity of 
landcover types within multiple increasing scales, and accounting for seasonal and annual 
variation. Finally, we will estimate a generalized linear model to relate management-unit 
level compositions of UWRI treatments to management unit fawn production. Together, 
these analyses will provide decision support for determining the optimal locations for 
future restoration treatments to strategically design subsequent landscape-scale 
management plans for deer.  
 
Keywords: Odocoileus hemionus; Scale-of-effect; Habitat use; Restoration 
 
Email: jaylin.solberg@usu.edu 
Advisor: E. Stuber 
Funding Source(s): Utah Division of Wildlife Resources 

 
Moffett, Z. S. Relative abundance and depredation threat of the Common Raven (Corvus 

corax) within Greater Sage-grouse (Centrocercus urophasianus) habitat in 
southern Utah. M.S. student. 

 
Native invasive species often flourish in habitats where novel subsidies can support 
surges in their populations; they become invasive as their populations grow at the 
detriment of other species in the system. With increases in rural and urban development 
throughout the American West, Common raven (Corvus corax) populations have been 
rising as anthropogenic subsidies (i.e. roadkill, transmission lines, landfills) provide both 
food and nesting habitat. As generalist scavengers and predators, ravens have been found 
to pose a severe threat to several threatened or sensitive species, including the Greater 
sage-grouse (Centrocercus urophasianus). The purpose of this research is to quantify the 
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overall threat that ravens may pose as nest predators to sage-grouse within the Bald Hills 
and Panguitch Sage-grouse Management Areas (SGMAs) in southern Utah. Our first 
objective is to estimate the relative abundance of ravens in the research area via road-side 
surveys. We are primarily interested in how raven detections relate to anthropogenic 
factors such as the presence of livestock, transmission lines, paved roads, and water 
features. Our second objective is to conduct an artificial nest experiment, using chicken 
eggs, to compare nest depredation rates in sage-grouse habitats that have undergone 
various types of treatments (i.e., bullhog, hand-thin, chaining). These artificial nests are 
placed under sagebrush and are monitored via small trail cameras; we are primarily 
interested in habitat traits such as sagebrush cover, height, and nest visibility. Because 
ravens are such significant nest predators, it is important to determine what habitat factors 
seem to most highly correlate with their presence within sagebrush habitat. The results of 
this research may have implications for wildlife managers throughout Utah as they 
continue to decide where and how to treat sage-grouse habitat. 
 
Keywords: Nest depredation; Common Raven; Greater Sage-grouse; Road-side survey; 
Artificial nests 
 
Email: zoe.moffet@usu.edu 
Advisor: S.N. Frey 
Funding Source(s): Bureau of Land Management, Cedar City Field Office 

 
HUANG, J. Classifying seasonal migration in geographical and environmental space. 

Ph.D. student. 
 
Technological advances in tagging and tracking animals allows us to collect high-
resolution data in space and time on species that migrate large distances. Many of these 
species are however partial migrants, where only a subset of the population migrates in 
any given year. Distinguishing between migratory and non-migratory behaviors based on 
consistent criteria and across large datasets (automation) remains a challenge. To address 
this issue, we developed a binary classifier to delineate migrants from non-migrants 
within a given year and across years. The classifier is designed to process large datasets 
with minimal human supervision, and to output, for each individual in each season, the 
probability that this individual was migrating. Our classifier is based on the Earth 
Mover’s Distance (EMD) between the distributions of positions in either geographical or 
environmental space, occupied by the focal animal during two user-defined seasons, and 
is calibrated using a training set of manually classified trajectories. This classifier 
provides an efficient method to categorize individuals accurately and precisely across a 
migratory continuum, allowing for automated and fully reproducible migratory 
classification. Based on the area under the Receiver Operating Characteristic (ROC) 
curve, our best geographical-space-only model delineated migrants and residents with an 
overall accuracy of 98.67%, whereas our best environmental-space-only model 
delineated migrants and residents with an accuracy of 93.3%. Our results suggest that our 
classifier provides the means to categorize individuals accurately and precisely across a 
migratory continuum, based on utilization distribution shifts in both geographical and 
environmental space. 
 
Keywords: Migration; Classification; GPS data; Earth mover’s distance 
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Email: john.huang@usu.edu  
Advisor: T. Avgar  
Funding Source(s): Utah DNR  

 
BLOMDAHL, E.M. Bark beetle-caused tree mortality after fire. Ph.D. student.  
 
Fire and insect outbreaks are the most widespread and ecologically impactful 
disturbances affecting western forests. Interactions between these two disturbance agents 
can shape the structure and processes of forests for decades, and understanding these 
dynamics at the landscape scale is critical for informing forest management. There is 
much uncertainty in understanding of the landscape-level effects of fire on bark beetles, 
due in part to differential effects of fire injury by tree species and spatial patterns of fire 
severity and resultant forest structure. My objective is to characterize the effect of fire on 
subsequent bark beetle-caused tree mortality across the forest types of the western United 
States. My research questions are: (1) How do patterns in bark beetle-caused tree 
mortality differ in burned and unburned forests? (2) How do fire attributes (e.g., burn 
severity, fire size, climatic conditions) influence the amount of subsequent bark beetle-
caused tree mortality acres? To answer these questions I will employ an automated 
remote-sensing approach, using Google Earth Engine, US Forest Service Aerial 
Detection Surveys (ADS) beetle damage polygons, and fire perimeters from the 
Monitoring Trends in Burn Severity (MTBS) program. To compare bark beetle-caused 
tree mortality in burned and unburned forests, I will convert ADS polygons to tree 
mortality acres, sum for a given fire and a paired control area with comparable forest 
composition (based on LANDFIRE biophysical setting classification), then assess 
significance using a chi-squared test. To assess the effect of fire attributes on subsequent 
bark beetle-caused tree mortality, I will model bark beetle-caused tree mortality acres as a 
function of independent variables summarized using Landsat-based data products (e.g., 
MTBS burn severity, TerraClimate monthly climate variables) for a given fire. The 
results of these analyses can be used to inform broader impacts on ecosystem function, 
biodiversity, and prediction of climate change impacts. 
 
Keywords: Bark beetles; Fire; Tree mortality; Disturbance interactions 
 
Email: erika.blomdahl@usu.edu 
Advisor: R.J. DeRose 
Funding Source(s): T.W. Daniels endowment, Climate Adaptation Science Fellowship 

(NSF Grant No. 1633756).  
 

SMITH, B.J. Density alters drivers of distribution in northern Yellowstone elk. Ph.D. 
student. 

 
Density dependence of ecological processes is a main theme in ecology and wildlife 
management. For example, it is commonplace that density affects population growth 
rates; however, it is far less appreciated that density can affect animal distribution. 
Density-dependent habitat selection (DDHS) – the idea that conspecific density affects 
habitat selection patterns – is a key assumption in habitat selection theory and can alter 
population distributions. However, most empirical studies of habitat selection only 
capture a snapshot in time where density is constant, potentially affecting inferences on 
fitness drivers and predictions in new contexts – both of which are important for 
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population management. DDHS has rarely been examined in natural systems, and thus 
little is known about how DDHS confounds inferences drawn about the relative 
importance of food and safety in driving population distribution. To address this gap, we 
quantified DDHS using long-term winter aerial survey data of northern Yellowstone elk 
(Cervus canadensis) exposed to varying densities of wolves (Canis lupus) and cougars 
(Puma concolor). Range-wide elk density ranged from 2.0 to 9.3 elk/km2 during this 
study, providing ideal conditions to measure DDHS. Using a Bayesian GLM, we 
measured elk selection for food resources and safe habitats. We hypothesized that elk 
face a trade-off between food and safety, which would result in positive DDHS for food 
resources and negative DDHS for safe habitats. We predicted that the effect of this would 
be that safety would drive habitat selection at low densities, while food would drive 
habitat selection at high densities. Our results supported our hypothesis and demonstrated 
the importance of accounting for density when measuring habitat selection in natural 
systems. Our findings underscore that the effects of the food-safety tradeoff on prey 
distribution are dynamic, and population distribution can vary with density. 
 
Keywords: Density-dependence; Distribution; Food-safety trade-off; Habitat selection; 
Elk 
 
Email: brian.smith@usu.edu 
Co-advisors: D. MacNulty and T. Avgar 
Funding Source(s): National Park Service 

 
TERRY, T. Climate and soil texture interactions influence resilience of dryland 

communities. Ph.D. student. 
 
Human activities are affecting plant communities through disturbance and altered 
climate. Dryland plant dynamics are largely driven by water availability and soil texture, 
which modifies how water is retained following precipitation. Many studies have 
examined independent effects of climate or soil texture on vegetation, but we lack a 
general understanding of how these factors interact following disturbance in drylands. 
We used natural gas pipeline corridors in the western United States as an opportunity to 
study a near-uniform disturbance across regional-scale climate and soil gradients in 
dryland systems. Remotely sensed data was used to analyze net primary production 
(NPP) and shrub cover metrics to describe recovery up to 74 years post-disturbance. We 
found that mean recovery time for shrub cover takes 65+ years and net primary 
production takes even longer. Mean annual precipitation and soil texture influence 
recovery timing and potential. In general, fine textured soils accelerate recovery timing 
for both shrubs and NPP, but coarse soils (>70% sand content) benefit NPP recovery in 
areas with less than 290 mm of annual rainfall. Our results support the inverse texture 
hypothesis, showing that coarse soil texture can be beneficial to production in low-
precipitation areas, including after disturbance. 
 
Keywords: Recovery; Shrub; Pipeline 
 
Email: tysonjterry@gmail.com 
Advisor: P. Adler 
Funding Source(s): Department of Defense SERDP program 
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HOWE, A. A. Trends and predictors of the spatial complexity of burn severity in 
western forests. Ph.D. student. 

 
Over recent decades, changing disturbance and climate regimes have highlighted threats 
to forest ecosystem resilience and led to growing concern about the risk of type 
conversion becoming more common. Numerous studies have shown an increasing trend 
in annual area burned in the western US, and in some regions, an increase in burn 
severity, but few have examined whether the spatial patterns of burn severity are 
undergoing a concurrent change at broad scales. This is important because a growing 
body of research indicates that the homogenizing effects of large patches of stand-
replacing fire result in post-fire regeneration failure due to lack of tree seed dispersal. 
Here, I will discuss my plans to examine whether wildfires are undergoing shifts in their 
spatial complexity of burn severity across different ecoregions of the West, and if so, 
where and why. I will do this using a dataset of mapped burn severity for all large 
(>400ha) fires burning in forested ecosystems from 1984-2021 by quantifying the amount 
of stand-replacing fire greater than 90m from the closest potential tree seed source. 
Across regions, I will test for temporal trends in whether the amount of these areas at 
higher risk of type conversion are increasing and what factors most strongly predict their 
occurrence. Though we know that wildfire activity is increasing across the West, our 
understanding of the broad spatial patterns of burn severity are still limited, despite their 
important implications for ecosystem resilience in an era of rapid change. 
 
Keywords: Remote sensing; Burn severity; Fire heterogeneity; Forest resilience; Forest 
conversion 
 
Email: alex.howe@gmail.com 
Advisor: L.L. Yocom 
Funding Source: Quinney Fellowship; CAS Fellowship (NSF Grant No. 1633756) 

 
VAN TATENHOVE, A.M. A Bayesian state-space analysis of long-term American 

white pelican colony dynamics. Ph.D. student. 
 
Environmental conditions play a critical role in avian population dynamics, but 
interactions between broad-scale and local conditions are poorly understood for most 
species. Broad-scale climate oscillations impact bird populations, with known influences 
on inland environmental conditions. Concurrently, inland-breeding waterbird population 
dynamics may also be tied to local environmental variables. Great Salt Lake supports a 
large breeding colony of American white pelicans (Pelecanus erythrorhynchos) that acts 
as an important source colony for the western metapopulation of this inland species. 
Located in the arid Great Basin, this colony is subject to water limitations and 
temperature extremes, but other factors, including broad-scale environmental patterns and 
density dependence, may influence annual variation in colony dynamics. 
We used a Bayesian state-space model to quantify the influence of broad-scale 
environmental indices (Southern Oscillation Index, SOI; and the Pacific Decadal 
Oscillation, PDO), local environmental variables (mean annual spring temperature, water 
levels, and land bridge presence), and density dependence on 36 years of colony counts 
and to conduct a population viability analysis based on projected future environmental 
data. Unlike the dynamics of some seabird and songbird populations, which have been 
found to be influenced by broad-scale variables, we found no evidence that pelican 
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colony dynamics were influenced by SOI or PDO. We also found that no one variable 
was a strong driver alone for white pelican populations, suggesting multiple 
environmental factors influence white pelican abundance at the Gunnison colony. 
Population viability results suggest that colony size will continue to decrease under 
projected future environmental conditions. Our findings suggest that the long-term health 
of Great Salt Lake may be critical to the future of this colony and the western 
metapopulation as a whole, and will improve our understanding of inland waterbird 
population dynamics in response to environmental factors. 
 
Keywords: American white pelican; Population viability analysis; State-space model; 
Environmental drivers; Drought 
 
Email: aimee.van.tatenhove@usu.edu 
Co-Advisors: E.F. Stuber and C.S. Rushing (UGA – Warnell) 
Funding Source(s): Fritz L. Knopf Fellowship 

 
BELL, M.E. Nest-site selection, success, and response to predators by ground-nesting 

ducks in Great Salt Lake wetlands. Ph.D. student. 
 
Wetlands surrounding Great Salt Lake are the heart of cinnamon teal nesting range. In the 
1980s, estimates suggested half of the total cinnamon teal population (150,000 ducks) 
were in these wetlands. Today, estimates of cinnamon teal using these wetlands are a 
much lower (9,000 breeding pairs). Nest depredation is the greatest threat to the success 
of ground-nesting ducks, and a large contributor to the lowering population of cinnamon 
teal. Hens can protect their nests from predators by selecting nest sites with olfactory and 
visual concealment traits. I located duck nests in 6 management areas including 4 UDWR 
WMAs, a private duck club, and a federal migratory bird refuge during the nesting 
seasons of 2019, 2020, and 2021. I located a total 458 cinnamon teal, 166 mallard, and 
201 gadwall nests across all years. Nest sites had greater overhead concealment when 
compared to control sites. Nest sites did not vary from control sites when analyzed for 
olfactory concealment traits. Most often, nests were located facing towards 
impoundments on north and south facing slopes. In 2019, 45% of nests were successful, 
50% depredated, and 5% abandoned. In 2020, 9% were successful, 86% depredated, and 
9% abandoned. In 2021, 7% were successful, 84% depredated, and 9% abandoned. 
Predators were responsible for 92% of nest failures. Nests with close nearest neighbors 
were more successful than more dispersed nests. Overhead concealment correlated with 
nest success for cinnamon teal but not for mallard or gadwall. While on their nests, hens 
oriented themselves to face toward openings in the surrounding vegetation and with their 
backs towards thick vegetation. After predators visited nests, 20% of hens returned to 
their nest and continued incubating.  Hens remained off their nests 505 minutes after a 
raccoon visited their nest and 223 minutes after a skunk visited their nest. 
 
Keywords: Cinnamon teal; Depredation; Nest-site selection; Olfactory concealment; 
Visual concealment 
 
Email: mark.bell@usu.edu 
Advisor: M.R. Conover 
Funding Source (s): Great Salt Lake Ecosystem Program; Utah Agriculture Experiment 

Station 
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RICCI, L.E. Seasonal variation in bighorn sheep herd connectivity. Ph.D. student. 
 
Disease propagation is driven by contact between infected and susceptible hosts. For 
example, propagation of Mycoplasma ovipneumoniae, the pathogen responsible for 
pneumonia outbreaks in bighorn sheep (Ovis canadensis), is a consequence of extra-herd 
foray behaviors. M. ovipneumoniae introduction events may trigger population-wide die-
offs and reduce juvenile recruitment for years. Therefore, any temporally and 
environmentally driven change in foray behavior can affect transmission risk and 
population demography. We modeled spatiotemporal variation in connectivity between 
herds using GPS location data collected from rams across the state of Nevada. First, we 
used a hidden Markov model to identify foray events based on the characteristics of the 
movement trajectories. We modeled season-specific habitat suitability of foraying rams 
by fitting resource selection functions to the identified foray events. We then predicted 
seasonal connectivity among herds using Circuitscape, a program which represents the 
landscape as an electrical circuit with varying levels of resistance to the flow of current 
between nodes dependent on local habitat suitability. Finally, to assess seasonal changes 
in landscape connectivity, we created spatially explicit metapopulation models using 
season-specific connectivity values in the dispersal function and measured changes to 
system-wide connectivity. 
 
Keywords: Bighorn sheep; Disease; Connectivity models; Circuitscape 
 
Email: lauren.ricci@usu.edu  
Advisor: K.R. Manlove  
Funding Source(s): Nevada Department of Fish and Wildlife 
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WILDLAND RESOURCES GRADUATE RESEARCH SYMPOSIUM 
Friday, April 15, 2022 

Huntsman Hall, room 320 
 
A.M. 
8:00        Opening Remarks 
8:05  WHETZEL, Megan 
8:17  BACKEN, Codi 
8:29  STRUCKMAN, Soren 
8:41  JORDAN, Grayson 
8:53  AARONSON, Julia 
9:05  KAPEL, Sarah 
9:17  STAHL, Maria 
9:29  BOTT, Aaron 
9:41-9:55       Morning Break 
10:00  SAUNDERS, Taylor 
10:12  ROUGHGARDEN, Jessie 
10:24  LAMBERT, Mallory 
10:36  NICKERSON, Rae 
10:48  RANDOLPH, John 
11:00  DAY, Josh 
11:12  TAYLOR, Glenden 
11:24  HAYES-PUTTFARCKEN, Amanda 
11:36  DELTON, McKenna 
11:48  BLANCHE, Anne-Laure 
12:00-1:00      Lunch Break (on your own) 
P.M. 
1:05  IACONO, Peter 
1:17  RASMUSSEN, Jack 
1:29  GOOD, Spencer 
1:41  LEDBETTER, Blake 
1:53  SANDBACH, Christine 
2:05  MONTGOMERY, Ian 
2:17  CHECK, Courtney 
2:29  CARTER, Ruger 
2:41  SOLBERG, Jaylin 
2:53  MOFFETT, Zoe 
3:05  HUANG, John 
3:17  BLOMDAHL, Erika 
3:29-3:40       Afternoon Break 
3:45  SMITH, Brian 
4:00  TERRY, Tyson 
4:15  HOWE, Alex 
4:30  VAN TATENHOVE, Aimee 
4:45  BELL, Mark 
5:00  RICCI, Lauren 
5:15        Closing Remarks 


