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[bookmark: Text1]First Name:  Domenico
[bookmark: Text2]Last Name:  Comita
[bookmark: Text8][bookmark: Text9]Student ID:                        Start Date of Project: 15/04/2025    (DD/MMM/YYYY)
Please complete all sections of this application form.
1. FACULTY MENTORS INFORMATION
1.1 [bookmark: Text5]Who is your Primary Faculty Mentor?  Dr. Matthew Reudink
1.2 Who is your Secondary Faculty Mentor?  Dr. Emily Studd
NOTE:  Your Primary and Secondary Faculty Mentors must each complete a Faculty Mentor Support Form.  Forms can be found under the attachments tab within your TRU Romeo UREAP application and on the TRU UREAP webpage under information and Forms for Faculty Mentors..
2. PROJECT DESCRIPTION
2.1  Provide an abstract of your proposed research:          (maximum 1500 characters)
[bookmark: Text6]Around the globe, natural landscapes are rapidly changing due to increased urbanization, affecting the ability of animals to move across the landscape. However, how urbanization and changes in habitat impact movement patterns remains largely unknown, leaving a critical knowledge gap for conservation. The newly emerging Motus Wildlife Tracking System, a vast network of receiver towers that use radio telemetry to detect animals with lightweight radio transmitters, may allow us to bridge this gap.
Currently, the Motus network is primarily designed to track long-distance migratory movements, providing valuable insights on a large scale.  This system also has the potential to track small-scale movements across natural and urban landscapes. Motus VHF tags are typically detected within a 15km radius of the Motus tower, but the signal received by the Motus station does not specify precisely where the animal is within that 15km radius. By deploying mini-Motus towers in a grid, we can capture small-scale movement.
This study aims to identify optimal placement strategies of mini-Motus towers to track the movement patterns of animals more precisely across urban and rural landscapes. To do this, I will determine the maximum range of mini-Motus towers on flat, open land, as well as in open forest, closed forest, and urban landscapes and use that information to identify the optimal placement of towers to track animals across urban and rural landscapes in Kamloops, BC.
2.2  Provide a brief literature review for your proposed research:          (maximum 3500 characters)  
[bookmark: Text10]Tracking technology has rapidly developed over the past two decades, enabling researchers to track animals globally. However, technologies like GPS trackers can be expensive and too heavy to use on smaller animals like birds (Gould et al. 2024). Because of these challenges, Automated Radio-Telemetry Systems (ARTS), such as MOTUS, are used more frequently to track smaller animals (Kays et al. 2011; Taylor et al. 2017). ARTS have been used to determine connections between breeding, wintering, and migratory paths of various species (Saunders et al. 2025). 
The Motus Wildlife Tracking System (Motus), an international network of radio signal receiver towers, has revolutionized large-scale migration tracking in animal species (Taylor et al. 2017). When animals with VHF nanotags pass within 15km of a station, the radio waves transmitted by the nanotag are picked up by the Motus receiver in real-time (Taylor et al. 2017). These signals are logged in the system and uploaded to a global database (Taylor et al. 2017). As opposed to GPS tags, Motus's VHF nanotags are lightweight (<1g) and suitable for the smallest species. Thanks to this, studies using the Motus system have examined everything from patterns and timing of migration in birds (Cooper et al. 2023), bats (True et al. 2023), and insects (Knight et al. 2019) to site fidelity and habitat use (Wright et al. 2018).
Using Motus technology in the form of mini towers can enhance tracking resolution and offers new opportunities for studying small-scale movement patterns. However, Mini-Motus towers are just emerging, and little research has been done on their effectiveness in tracking animal species across different landscapes. Recent forum discussions between researchers highlight that the mini-towers have a detection range in flat areas with no interference of ~150m – 350m, newly developed antennas are expected to increase this up to ~5km (Morningstar 2025).
Determining the optimal placement strategies for these mini-Motus towers across different landscapes is crucial to maximizing their effectiveness for studying small-scale animal movement patterns and behaviour. One species being researched that can significantly benefit from this technology is mountain chickadees, which nest in urban and rural areas across Kamloops, BC. Over the past 11 years, TRU research has revealed that urban birds nest approximately one week earlier than rural birds but do not appear to suffer reduced reproductive success (Marini et al. 2017). The ability of mountain chickadees to cope with living in urban environments may derive from bolder birds that are less afraid of novel objects, preferentially settling and breeding in urban areas (Heales et al. 2024). However, understanding how chickadees navigate and interact with their surroundings across an urban-rural gradient remains a critical gap in research.
To achieve this, I will integrate modern tracking frameworks such as the ARTS system developed by Kays et al. (2021) and the reverse GPS approach used in ATLAS (Beardsworth et al. 2021) as guides for optimizing mini-Motus tower placement around Kamloops. As I develop the framework for erecting mini-Motus towers in various habitats, the research will create even finer-scale data on animal movement, deepening our understanding of species' responses to urbanization.
2.3  What is the hypothesis or research question for your proposed research?  Include any specific objectives:          (maximum 500 characters)
[bookmark: Text11]This study aims to determine the ideal placements of mini-Motus stations across various habitats to track animals in real-time. I predict varying detection radii under different habitat conditions, such as densely forested areas, mountainous terrain, and urban areas. I further hypothesize that strategically placing mini-Motus towers where their detection radii overlap will allow for precise tracking of animals when travelling through multiple zones.
2.4  Provide a description of the research methodology/methodologies and analysis that you intend to  employ in completing this research:          (maximum 1500 characters)
[bookmark: Text12]This study will involve setting up mini towers and measuring their detection range across various habitat types. To determine the maximum detection radius, I will set up mini-Motus towers at McArthur Island Park, a flat area with no trees or buildings. Holding a VHF nanotag, I will walk away from the mini-Motus tower at angles of 45°, 90°, 135°, 180°, 225°, 270°, 315°, 0° (360°) from North and determine how far away the tower can detect a signal from the tag. I will conduct trials over multiple days using different nanotags to account for confounding variables. 
After the trials at McArthur, I will set up mini-Motus towers at 5 locations at TRU Campus (urban area) and 10 locations at Kenna Cartwright Park (rural area) to assess how different landscape features (buildings, trees, topography) affect signal detection range. 
Using QGIS, I will plot polygons from the data and identify variables that limit the mini-Motus signal detection range. These data will then be used to layout strategically placed mini-Motus networks with overlapping ranges for more precise detection of banded chickadees with VHF nanotags. I will then use linear models in R to determine factors like forest, density, slope, and buildings that influence signal detection in the mini-Motus networks and assess the effectiveness of tower placement with overlapping ranges. Finally, I will create a map to designate optimal placement strategies for mini-Motus towers across urban and rural landscapes in Kamloops, BC.
2.5  Provide a description of how your research will significantly impact your field of study:
(maximum 1500 characters)
[bookmark: Text13]While the Motus Wildlife Tracking System has revolutionized the large-scale tracking of tiny organisms, the current Motus towers don’t allow for fine-scale tracking, limiting our understanding of how animals navigate complex and rapidly changing environments. My research on mini-Motus towers is a vital stepping stone in developing the appropriate methodology that allows animals to be tracked with greater resolution on smaller scales, such as across an urban-rural gradient. By understanding how to place mini-Motus networks to ensure optimum range and overlap, we can use the findings I gather to set up these systems to track animals more precisely. This research will provide the critical groundwork for establishing tracking grids in the Kamloops area that will be used for future research projects on bird and mammal movement and behaviour.  
Overall, this study will significantly impact wildlife ecology and conservation by increasing the tracking resolution of animals across diverse landscapes. With the blueprint I develop through my research, researchers using mini-Motus towers will understand the best placement strategies for tracking animals at high resolution under different habitat conditions. Ultimately, the mini-Motus tower placement strategy I create will help researchers understand movement patterns and behaviours of small animal species that may have been overlooked using larger Motus towers with less precise tracking.




2.6  Describe your plans to disseminate your research findings:          (maximum 500 characters)
[bookmark: Text14]I will create a poster outlining the findings of my research project and present it at the Thompson Rivers University Undergraduate Conference. Here, I will have the chance to explain my findings to faculty members and fellow students. I plan to present my research findings at the Society of Canadian Ornithologists annual meeting in Saskatoon in August 2025. My long-term goal is to publish my findings in a peer-reviewed journal such as Movement Ecology by Springer Nature.  
2.7  List the references that you have citied throughout your research proposal observing the appropriate citation style for your discipline:          (maximum 3500 characters)
[bookmark: Text16]Baldwin JW, Leap K, Finn JT, Smetzer JR. 2018. Bayesian state-space models reveal unobserved off-shore nocturnal migration from Motus Data. Ecological Modelling 386:38–46. 
Cooper NW, Dossman BC, Berrigan LE, Brown JM, Brunner AR, Chmura HE, Cormier DA, Bégin-Marchand C, Rodewald AD, Taylor PD, et al. 2023. Songbirds initiate migratory flights synchronously relative to civil dusk. Movement Ecology 11. 
Gould LA, Manning AD, McGinness HM, Hansen BD. 2024. A review of electronic devices for tracking small and medium migratory shorebirds. Animal Biotelemetry 12. 
Heales HE, Flood NJ, Oud MD, Otter KA, Reudink MW. 2024. Exploring differences in neophobia and anti-predator behaviour between urban and rural mountain chickadees. Journal of Urban Ecology 10. 
Kays R, Tilak S, Crofoot M, Fountain T, Obando D, Ortega A, Kuemmeth F, Mandel J, Swenson G, Lambert T, et al. 2011. Tracking animal location and activity with an automated radio telemetry system in a Tropical Rainforest. The Computer Journal 54:1931–1948. 
Knight SM, Pitman GM, Flockhart DT, Norris DR. 2019. Radio-tracking reveals how wind and temperature influence the pace of daytime insect migration. Biology Letters 15:20190327. 
Lahoz-Monfort JJ, Magrath MJ. 2021. A comprehensive overview of technologies for species and habitat monitoring and conservation. BioScience 71:1038–1062. 
Marini KL, Otter KA, LaZerte SE, Reudink MW. 2017. Urban environments are associated with earlier clutches and faster nestling feather growth compared to natural habitats. Urban Ecosystems 20:1291–1300. 
Morningstar D. 2025. Mini Motus Stations (portable) and Power supply. Motus Wildlife Tracking System. https://community.motus.org/t/mini-motus-stations-portable-and-power-supply/992
Saunders SP, DeLuca WV, Bateman BL, Deppe JL, Grand J, Knight EJ, Meehan TD, Michel NL, Seavy NE, Smith MA, et al. 2025 Feb 17. Multispecies migratory connectivity indicates hemispheric-scale risk to bird populations from Global Change. Nature Ecology &amp; Evolution. 
Taylor PD, Crewe TL, Mackenzie SA, Lepage D, Aubry Y, Crysler Z, Finney G, Francis CM, Guglielmo CG, Hamilton DJ, et al. 2017. The Motus Wildlife Tracking System: A Collaborative Research Network to enhance the understanding of Wildlife Movement. Avian Conservation and Ecology 12. 
True MC, Gorman KM, Taylor H, Reynolds RJ, Ford WM. 2023. Fall migration, oceanic movement, and site residency patterns of eastern red bats (lasiurus borealis) on the mid-atlantic coast. Movement Ecology 11. 
Tyson C, Naguib M, Yu H, Sansano-Sansano E, Fragueira R. 2024 Apr 8. Fingerprint localisation for fine‐scale wildlife tracking using automated radio telemetry.

3. PROJECT TIMELINE WITH BENCHMARKS
3.1  Provide a timeline for your project that includes key benchmarks:          (maximum 1000 characters)
[bookmark: Text17]May 2025
Conduct field studies with mini-Motus towers McArthur Island Park, TRU Campus and Kenna Cartwright Park in Kamloops, BC.  

June 2025
Continue field studies until mid-June. 
Begin data analysis using RStudio and QGIS. 

July 2025
Continue data analysis with more focus on spatial analysis and plotting polygons using QGIS. 
Create map identifying optimal placement strategies for mini-Motus towers across urban and rural landscapes in Kamloops, BC.

August 2025
Organize and compile data, findings and map into final UREAP report. 
Begin preparation for poster presentation.

NOTE:  Please refer to the UREAP Help Guide for a project timeline example.  Students must demonstrate a willingness to engage in 12 weeks or equivalent of sustained research per the Terms of Reference.

4. OPERATING GRANT BUDGET PROPOSAL
[bookmark: Text18]4.1  The UREAP award offers up to $1000 toward direct research expenses.  These expenses must be preapproved by the UREAP committee in the adjudication phase.  Use the provided template under the Attachments tab in the TRU Romeo UREAP application to complete your budget proposal.  Copy amount from the TOTAL AMOUNT line of the budget here.      Total Amount:  $ 1000
4.2  Additional budget information:          (maximum 500 characters)
The $1000 I am requesting will cover transportation costs over the summer while I conduct my field studies. Further, I will use any extra money to pay for registration and accommodations for the Society of Canadian Ornithology (SCO) annual meeting in Saskatoon in August 2025. Attending the SCO meeting is a critical stepping stone in my academic and professional development. It will allow me to connect with graduate school supervisors and provide future employment opportunities. 

5. CONTRIBUTION TO ACADEMIC/PROFESSIONAL GOALS
5.1  Describe how this project will contribute to your academic and/or professional goals:
(maximum 1000 characters)
[bookmark: Text19]Observing the living world around me fed my inquisitive spirit since I was a kid; my father taught biology when I was growing up and never failed to share his knowledge with me on the nature plants, birds and ecology.  Ignited by my dad's enthusiasm for birds, I aim to pursue a career as a professor focusing on avian biology. Thus, when I learned about Dr. Matt Reudink's passion for avian biology, I knew he was the professor I wanted to work with. We discussed ideas for a research project and developed a clear plan with Dr. Emily Studd to determine the ideal placement for mini-Motus networks track animal species more precisely. I will be heavily involved in implementing this research project by conducting field studies, data analysis using RStudio, spatial analysis using QGIS, and report writing. Consequently, this research will be essential for me to develop the skillset required to excel in my graduate studies.  
NOTE:  Include your role in conceiving of the project, your role in the implementation of the project, and your overall academic objectives – explaining how this project will help to advance those objectives.
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