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General Information
Proposal ID: 2027-136

Proposal Title: Enhancing Fisher Management with Population and Health Data

Project Manager Information

Name: Michael Joyce
Organization: U of MN - Duluth - NRRI
Office Telephone: (218) 788-2656

Email: joyc0073@d.umn.edu

Project Basic Information

Project Summary: We will determine survival, reproduction, and disease exposure of fishers in southern Minnesota to
evaluate population viability and vulnerability to changing conditions and provide critical data to guide fisher
management.

ENRTF Funds Requested: $842,000
Proposed Project Completion: December 31, 2030

LCCMR Funding Category: Fish and Wildlife (D)

Project Location

What is the best scale for describing where your work will take place?
Region(s): SE, SW, Metro,

What is the best scale to describe the area impacted by your work?
Statewide

When will the work impact occur?
In the Future



Narrative

Describe the opportunity or problem your proposal seeks to address. Include any relevant background information.

Fishers are carnivores in the weasel family that are a culturally and ecologically significant part of Minnesota’s natural
heritage. The recent expansion of fishers into southern Minnesota presents a critical conservation and management
challenge. In southern Minnesota, fishers face various risks and threats that are not well understood, including emerging
diseases, vehicle strikes, and harvest. For example:

o Fishers can now be trapped in southern Minnesota, which could affect survival rates and population dynamics

o Fishers are susceptible to overharvest, so effective harvest management is needed to ensure harvest is
sustainable

o Data on fisher survival that could guide fisher harvest and population management are unavailable from
southern Minnesota

J Existing information on fisher survival in northern Minnesota is not applicable to southern Minnesota where
risks and mortality causes are different

o Several fishers in southern Minnesota died from disease during a recent study, but exposure to established and

emerging diseases is unknown

We currently lack robust data on survival and health that are needed to ensure fisher populations remain stable under
pressures from disease, habitat fragmentation, and trapping. This project addresses this knowledge gap by providing the
information needed to successfully conserve fishers through proactive, data-driven, and effective population and
harvest management.

What is your proposed solution to the problem or opportunity discussed above? Introduce us to the work you are
seeking funding to do. You will be asked to expand on this proposed solution in Activities & Milestones.

This project will provide information on fisher survival, reproduction, and health in the southern half of Minnesota to
address key knowledge gaps and guide fisher management in this region. We have engaged with MN DNR furbearer
biologist John Erb to ensure that project results will have high management value. This project will provide a better
understanding of population performance (survival and reproduction), key sources of mortality, and how changes to
these parameters could influence population viability, which is critical for harvest and population management by the
DNR.

We will deploy GPS collars on fishers, conduct prey surveys, evaluate exposure to diseases and parasites, and track GPS-
collared fishers to document mortality and reproductive rates. We will use the data we collect to:

1. Determine current survival rates and identify key sources of mortality
2. Evaluate variation in reproduction and investigate potential causes of that variation
3. Determine exposure to established and emerging diseases and parasites

We will use this information to deliver a predictive model (a population viability analysis) that will allow managers to
simulate how different harvest levels or disease outbreaks would affect the fisher population dynamics, ensuring long-
term population stability.

What are the specific project outcomes as they relate to the public purpose of protection, conservation, preservation,
and enhancement of the state’s natural resources?

Outcome 1: Fisher population viability. We will provide valuable information on fisher health and survival that can help
guide management and ensure sustainable harvest management by DNR (Priority 2: Monitor health of natural systems)

Outcome 2: Habitat and prey management. We will identify specific habitat and prey needs, which will allow land
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managers to protect and restore the specific forest conditions fishers need to thrive (Priority 1: Research ecosystems to
manage and protect habitat).

Outcome 3: Public engagement. Disseminate scientific findings to the public, fostering awareness and research
participation (e.g., public sightings reporting) (Priority 4: Promote public awareness through



Activities and Milestones

Activity 1: Evaluate survival and reproduction of fishers in southern Minnesota
Activity Budget: $723,150

Activity Description:

We will establish a baseline for population performance and viability to ensure the long-term conservation and
sustainable management of southern Minnesota’s fisher population. We will deploy GPS collars on 50 fishers to measure
survival rates, identify causes of mortality, and evaluate reproductive success. This data will be combined with data from
a previous ENRTF-funded project (Project 2022-122. Distribution and movements of fishers in southern Minnesota) to
obtain sample sizes needed for accurate estimates of survival and reproduction. When study animals die, we will
determine cause of death. Additionally, we will locate reproductive dens and monitor dens to count litter sizes. We will
survey prey distribution and abundance and analyze diet to determine how prey and diet influence reproductive success
and survival. Diet will be determined using scats and stable isotope methods, while we will use remote camera surveys
to survey prey. Finally, we will conduct a population viability analysis to determine current viability and simulate future
changes in survival and reproduction from harvest management, environmental change, and disease outbreak scenarios.
Importantly, the population viability analysis can be used by the DNR to support harvest and population management
decisions to maintain healthy fisher populations.

Activity Milestones:

Description Approximate
Completion Date

Summarize all field data (survival, reproduction, diet, prey abundance) from the first study year June 30, 2028
Summarize all field data (survival, reproduction, diet, prey abundance) from the second study year June 30, 2029
Deploy GPS collars on 50 fishers over 3 capture seasons March 31, 2030
Summarize all field data (survival, reproduction, diet, prey abundance) from the third study year June 30, 2030
Complete fisher population viability analysis December 31, 2030
Evaluate the relationship between prey availability, diet, and reproduction December 31, 2030

Activity 2: Evaluate exposure of fishers to diseases and parasites
Activity Budget: $118,850

Activity Description:

Diseases and parasites can affect population dynamics, either by causing direct mortality or by weakening an individual’s
health and resilience to environmental stress. Currently, there are very few studies on disease or parasite prevalence for
fishers in Minnesota or across most of their North American distribution. We will implement a comprehensive health-
monitoring program. We will collect samples from live-trapped fishers to test for exposure to a variety of diseases and
parasites. We will also conduct thorough veterinary necropsy on any study animals that die during monitoring to obtain
valuable data on cause of death and collect samples that will allow us to evaluate the potential role that established and
emerging pathogens play in fisher health. We will also evaluate whether disease and parasite exposure in Minnesota
fishers varies by region. To accomplish this, we will collect carcasses from trapper-harvested fishers from northern and
southern Minnesota. This activity provides critical baseline data for wildlife managers on how disease exposure varies
across the state. By integrating health metrics into our population models, we will provide the DNR with the information
needed to consider proactive strategies to manage wildlife health.

Activity Milestones:

Description Approximate
Completion Date
Establish field sample collection protocols for disease and parasite testing November 30, 2027
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Submit all samples collected in the first study year to service labs for testing. June 30, 2028
Submit all samples collected in the second study year to service labs for testing. June 30, 2029
Submit all samples collected in the third study year to service labs for testing. June 30, 2030
Describe disease and parasite exposure of fishers by region in Minnesota October 31, 2030




Project Partners and Collaborators

Name Organization Role Receiving
Funds
Dr. Michael UMD-NRRI Project manager overseeing all aspects of this project including coordinating field | Yes
Joyce work, data management, analysis, and reporting/dissemination.
Dr. Seth MN Zoo Providing input and support on the project and overseeing the disease and Yes
Stapleton parasite work on the project.
Dr. Anne MN Zoo Providing input and support on the project. Dr. Rivas will provide veterinary Yes
Rivas, DVM expertise to help coordinate disease and parasite sample collection, submission
to service labs, analysis, and interpretation.
Scott Hagen Dakota County | Providing input and data from ongoing fisher monitoring in Dakota County to No
help identify areas to target for trapping and GPS-collaring.

Steven Hogg Three Rivers Providing input and support on the project, with an emphasis on helping design No

Park District surveys and identify trapping areas for fishers on Three Rivers Park District lands.
Dr. Caitlin Cedar Creek Providing input on survey design and will help oversee surveys and GPS-collaring | No
Potter Ecosystem of fishers at Cedar Creek Ecosystem Science Reserve.

Science

Reserve
Dr. Roger North Carolina | Providing input and support on all aspects of the project based on his ~50 years No
Powell State of experience studying fishers across the United States.

University

(retired, lives

in Ely, MN)

Dissemination

Describe your plans for dissemination, presentation, documentation, or sharing of data, results, samples, physical
collections, and other products and how they will follow ENRTF Acknowledgement Requirements and Guidelines.
Our results will be of high value to wildlife managers tasked with managing fisher populations, habitat, prey, and
populations across southern Minnesota. We will engage with DNR wildlife managers, especially those who cover our
study areas, at all stages of this project to communicate objectives, gain feedback on project design and methods, and
share results. We will provide formal and informal updates to project partners and stakeholders via state and local
meetings, email communications, and other means. We will present project results to the larger scientific community at
state, regional, and national scientific meetings. Travel to meetings outside of Minnesota will not be paid for by project
funding. We will also prepare and submit manuscripts for publication in peer-reviewed scientific journals, although
submission and acceptance of manuscripts may not occur until after the project is finished.

We will conduct outreach with tribal authorities in southern Minnesota to share our project objectives and invite tribal
input and collaboration. We will also share data directly with tribal authorities as requested.

We anticipate that this project will be of high interest and value to the public. We will engage with the public to share
project background and updates as the project progresses. We will create a website to distribute information to the
public. We will also disseminate results to the public via webinars and other outreach events. As part of public outreach,
we will solicit fisher sightings to help focus trapping locations and efforts.

We will likely have periodic contact with print and broadcast media. These contacts will be documented as they occur.
The Minnesota Environment and Natural Resources Trust Fund (ENRTF) will be acknowledged in all dissemination

activities through use of the trust fund logo or attribution language on project print and electronic media, publications,
and other communications per the ENRTF Acknowledgement Guidelines.



Long-Term Implementation and Funding

Describe how the results will be implemented and how any ongoing effort will be funded. If not already addressed as
part of the project, how will findings, results, and products developed be implemented after project completion? If
additional work is needed, how will this work be funded?

This proposal is part of a larger effort to understand fisher ecology in Minnesota and builds off previous projects funded
by the ENRTF and the Minnesota DNR to fill critical knowledge gaps for fisher population management in southern
Minnesota. This project will focus on conducting the research needed to establish critical baseline data. We will share
project results and data with the Minnesota DNR and partners throughout the project. Long-term monitoring and
harvest management will be conducted by the DNR, and our results will provide the foundation needed to guide future
fisher conservation, management, and monitoring in southern Minnesota.

Other ENRTF Appropriations Awarded in the Last Six Years

Name Appropriation Amount
Awarded

Distribution and Movements of Fishers in Southern M.L. 2022, , Chp. 94, Art. , Sec. 2, Subd. 03f $340,000

Minnesota

Changing Distribution of Flying Squirrel Species in M.L. 2023, , Chp. 60, Art. 2, Sec. 2, Subd. 03e $186,000

Minnesota

Distribution and Population Status of Weasels in M.L. 2024, , Chp. 83, Art., Sec. 2, Subd. 03I $400,000

Minnesota

Evaluating Anticoagulant Rodenticide Exposure in M.L. 2025, First Special Session, Chp. 1, Art. 2, Sec. 2, $247,000

Minnesota's Carnivores Subd. 03d

Mapping Human-Carnivore Conflicts in Human- M.L. 2025, First Special Session, Chp. 1, Art. 2, Sec. 2, $563,000

Dominated Landscapes Subd. 030

Project Manager and Organization Qualifications

Project Manager Name: Michael Joyce

Job Title: Wildlife Ecologist

Provide description of the project manager’s qualifications to manage the proposed project.
Dr. Joyce is a Wildlife Ecologist at the Natural Resources Research Institute. He has over 15 years of wildlife research
experience working on carnivore ecology, including several past studies on fishers. Michael is working on and managing
3 active ENRTF-funded projects as project manager. He has worked extensively on wildlife research projects in

Minnesota over the last 14 years.

EDUCATION:

Ph.D., 2018. University of Minnesota, Integrated Biosciences.
M.S., 2013. University of Minnesota, Integrated Biosciences.
B.S., 2008. University of Wisconsin-Madison, Molecular Biology.

RECENT PUBLICATIONS:

Velander, T., R. Moen, A. Kujawa, R. Sanders, P. Keenlance, J. Erb, M. Joyce. 2026. Mechanisms driving variation in
American marten winter rest site use across the Western Great Lakes Region. Mammal Research, Volume 71, Article 33.

Joyce, M., T. Velander, M. McMahon, R. Moen. 2025. Using temperature loggers to monitor den box use by American
martens, fishers, and tree squirrels. Stacks Journal: 25003.




Velander, T., M. Joyce, A. Kujawa, R. Sanders, P. Keenlance, R. Moen. 2023. A dynamic thermal model for predicting
internal temperature of tree cavities and nest boxes. Ecological Modelling 478:110302.

Alston, J.M., M.J. Joyce, J.A. Merkle, R. Moen. 2020. Temperature shapes movement and habitat selection by a heat-
sensitive ungulate. Landscape Ecology 35(9):1961-1973.

Joyce, M., J. Erb, B. Sampson, R. Moen. 2019. Detection of coarse woody debris using airborne light detection and
ranging (LiDAR). Forest Ecology and Management 433 (pp 678-689).

Joyce, M. 2018. Evaluating American marten habitat quality using airborne light detection and ranging (LiDAR) data. PhD
Dissertation, University of Minnesota.

Joyce, M., A. Zalewski, J. Erb, R. Moen. 2017. Use of resting microsites by members of the Martes Complex: the role of
thermal stress across species and regions. The Martes complex in the 21st Century: Ecology and Conservation.

Organization: U of MN - Duluth - NRRI

Organization Description:

The Natural Resources Research Institute (NRRI) is a state-chartered applied research institute of the University of
Minnesota's Research and Innovation Office. NRRI maintains three sites in Northern Minnesota, focused on informing
sound, long-term decisions on the use and stewardship of natural resources.

Our mission: Deliver integrated research solutions that value our resources, environment and economy for a sustainable
and resilient future.

NRRI collaborates broadly across the University system, the state and the region to address the challenges of a natural
resource-based economy. Research is developed via extensive partnerships with industry, state and federal agencies and
governmental units.

As an impartial, science-based resource, NRRI develops and translates knowledge through large-scale, interdisciplinary
research. Our expertise focuses on defining resource opportunities, minimizing waste and environmental impact,
maximizing natural resource value, and maintaining or restoring ecosystem function.

Major outcomes from NRRI projects include informing environmental management and policy and assisting industry and
communities in defining and maintaining the social license to operate in natural systems. NRRI has established
mechanisms for sharing outcomes through press releases, peer-reviewed journals, technical reports, annual reports,
periodicals, and social media.



Budget Summary

Category / Subcategory Description Purpose Gen. | % # Class | $ Amount
Name or Type Ineli | Bene | FTE | ified
gible | fits Staff?
Personnel
Michael Joyce Project Manager / Principal Investigator 26.8% | 0.42 544,639
Research Coordinates field and lab work 24.4% | 2.31 $181,120
Scientist
Masters Complete MS thesis on project 19.5% | 1.05 $68,403
graduate
student
Undergraduate Conducts field, office, and lab work to support the 0% | 1.08 $32,128
research project
assistant
Seasonal Conducts field, lab, and office work 7.4% | 3.19 $194,557
wildlife
technician
Sub $520,847
Total
Contracts and
Services
Minnesota Zoo | Subaward This sub-award is for the Minnesota Zoo to aid in 0.72 $118,850
understanding disease and parasite exposure in
fishers to evaluate population health. Specifically,
they will help collect and submit samples for
disease/parasite testing (costs for testing included
in sub-award) and help analyze, interpret, and
report results.
Minnesota Service Radiotelemetry flights to search for missing GPS- 0.03 $10,000
Department of | Contract collared fishers who have dispersed from their
Natural capture location. Telemetry flights can more easily
Resources search for and hear missing study animals.
TBD Service Iridium or GlobalStar satellite service to remotely 0.03 $3,500
Contract download fisher locations off satellite collars (male
fishers only).
TBD Service Analysis of diet samples at stable isotope laboratory 0.3 $4,500
Contract (375 samples @ $12/sample)
Sub $136,850
Total




Equipment,

Tools, and
Supplies
Equipment Fisher GPS collars. 50 collars, $2,100/collar To collect location, survival, diet, and $105,000
reproductive data from fishers. We
need data from 50 fishers to obtain
robust estimates of survival, causes of
mortality, health, and reproduction.
Tools and Supplies for conducting prey surveys (remote Measuring annual and spatial $4,500
Supplies cameras, SD cards, batteries, bait/lure, prey variation in prey availability is
collection supplies) necessary to evaluate whether and
how prey availability influences
survival and reproduction in southern
Minnesota. This data would help the
DNR manage the fisher population in
the future.
Tools and Supplies for live-capture, anesthesia, and GPS collar | Essential tools and equipment for $8,500
Supplies deployment on fishers (bait, lure, pharmaceuticals, safely trapping and radio-collaring
batteries, etc.) fishers.
Tools and Supplies for radio-tracking fishers (receivers, Field tracking is critical to document $7,860
Supplies antenna, coaxial cables, sample collection vials, mortality, identify reproductive dens
batteries for remote cameras) and estimate litter sizes, and collect
diet samples.
Tools and Supplies for processing diet samples (scats and Supplies are required to determine $3,443
Supplies stable isotopes) diet composition from field-collected
samples and understand how diet
influences survival and reproduction
in fishers.
Sub $129,303
Total
Capital
Equipment
Sub -
Total
Acquisitions
and
Stewardship
Sub -
Total

Travel In
Minnesota
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Miles/ Meals/ | Travel for field work on survey prey, live-capture, Travel is essential to survey prey and $54,000
Lodging and monitoring study animals including mileage live-trap/collar fishers and track them
(75%) and lodging for technician, PI, staff, and to determine survival and
graduate student. reproductive rates.
Sub $54,000
Total
Travel Outside
Minnesota
Sub -
Total
Printing and
Publication
Sub -
Total
Other
Expenses
Shipping Shipping diet samples to the stable $500
isotope service lab
Telecommunications Safety communication unit (InReach) $500
for remote field staff, enabling staff to
work safely in remote settings
without cell phone reception.
Sub $1,000
Total
Grand $842,000
Total
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Classified Staff or Generally Ineligible Expenses

Category/Name

Subcategory or
Type

Description

Justification Ineligible Expense or Classified Staff Request

Equipment, Tools,
and Supplies

Supplies for conducting prey surveys
(remote cameras, SD cards,
batteries, bait/lure, prey collection
supplies)

Remote cameras are considered telecommunication devices, which are generally
ineligible. Remote cameras are used as field survey equipment, allowing us to detect and
measure animal presence and abundance without being present.

Other Expenses

Telecommunications

This safety communication service cost is important for ensuring field staff can work
safely in remote areas, especially within the Whitewater WMA and other areas in
southeastern Minnesota where cell phone reception is limited.
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Non ENRTF Funds

Category | Specific Source Use Status Amount
State
State Sub -
Total
Non-State
In-Kind UMN unrecovered indirect costs are calculated at the Indirect costs are those costs incurred for common or joint objectives Secured $404,001
UMN federally negotiated rate for research of 54% that cannot be readily identified with a specific sponsored program or
modified total direct costs. institutional activity. Examples include utilities, building maintenance,
clerical salaries, and general supplies.
(https://research.umn.edu/units/oca/fa-costs/direct-indirect-costs)
Non State $404,001
Sub Total
Funds $404,001
Total

Total Project Cost: $1,246,001

This amount accurately reflects total project cost?
Yes
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Attachments

Required Attachments

Visual Component
File: 5298351a-103.pdf

Alternate Text for Visual Component

Flow chart showing the impact of reproduction and prey communities on population recruitment; the impact of diseases
and parasites, predators, harvest by humans, and vehicle mortality on survival and health; and the impact of recruitment
and survival on population dynamics and viability in southern Minnesota. Text describes key project components....

Supplemental Attachments
Capital Project Questionnaire, Budget Supplements, Support Letter, Photos, Media, Other

Title File

Joyce_LCCMR Transmittal letter a9f74e46-8f9.pdf
Partner support letter (Minnesota Zoo) be51bb61-140.pdf
MN DNR Data Sharing Confirmation Letter c4d7e101-1b3.pdf
Partner support letter (Three Rivers Park District) 960f09a0-e77.pdf
Partner support letter (Dakota County) b0d6914c-3aa.pdf
Partner support letter (Cedar Creek ESR) bal3845e-f57.pdf
MN Zoo SoW and Budget dde2066a-b3b.docx

Administrative Use

Does your project include restoration or acquisition of land rights?
No

Do you understand that travel expenses are only approved if they follow the "Commissioner's Plan" promulgated by
the Commissioner of Management of Budget or, for University of Minnesota projects, the University of Minnesota
plan?

Yes, | understand the UMN Policy on travel applies.

Does your project have potential for royalties, copyrights, patents, sale of products and assets, or revenue
generation?
No

Do you understand and acknowledge IP and revenue-return and sharing requirements in 116P.10?
N/A

Do you wish to request reinvestment of any revenues into your project instead of returning revenue to the ENRTF?
N/A

Does your project include original, hypothesis-driven research?
Yes

Does the organization have a fiscal agent for this project?
No
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https://lccmrprojectmgmt.leg.mn/media/map/5298351a-103.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/a9f74e46-8f9.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/be51bb61-140.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/c4d7e101-1b3.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/960f09a0-e77.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/b0d6914c-3aa.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/ba13845e-f57.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/dde2066a-b3b.docx

Does your project include the pre-design, design, construction, or renovation of a building, trail, campground, or other
fixed capital asset costing $10,000 or more or large-scale stream or wetland restoration?
No

Do you propose using an appropriation from the Environment and Natural Resources Trust Fund to conduct a project
that provides children's services (as defined in Minnesota Statutes section 299C.61 Subd.7 as "the provision of care,
treatment, education, training, instruction, or recreation to children")?

No

Provide the name(s) and organization(s) of additional individuals assisting in the completion of this proposal:

Michael Joyce (NRRI), Seth Stapleton (MN Zoo), Anne Rivas (MN Zoo), Julia Nawrocki (NRRI), Anthony Raona
(NRRI), Anna Peterson (NRRI), Julie Christopherson (NRRI).

Do you understand that a named service contract does not constitute a funder-designated subrecipient or approval of
a sole-source contract? In other words, a service contract entity is only approved if it has been selected according to
the contracting rules identified in state law and policy for organizations that receive ENRTF funds through direct
appropriations, or in the DNR’s reimbursement manual for non-state organizations. These rules may include
competitive bidding and prevailing wage requirements

Yes, | understand
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