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Environment and Natural Resources Trust Fund 
2027 Request for Proposal 

General Information 
Proposal ID: 2027-194 

Proposal Title: Advancing Bioacoustics Beyond Species Detection in Minnesota 

 

Project Manager Information 
Name: Elena West 

Organization: U of MN - College of Food, Agricultural and Natural Resource Sciences 

Office Telephone: (612) 743-1530 

Email: elwest@umn.edu 

 

Project Basic Information 
Project Summary: We will link bird song characteristics to population vital rates—survival, productivity, and 
recruitment—transforming bioacoustic monitoring from species detection into demographic assessment for evidence-
based conservation. 

ENRTF Funds Requested: $299,000 

Proposed Project Completion: June 30, 2030 

LCCMR Funding Category: Small Projects (G) 
 Secondary Category: Fish and Wildlife (D) 

 

Project Location 
What is the best scale for describing where your work will take place?   
 Statewide 

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

When will the work impact occur?   
 During the Project and In the Future 
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Narrative 
Describe the opportunity or problem your proposal seeks to address. Include any relevant background information. 

Current bioacoustic monitoring efficiently identifies bird species presence, yet a critical limitation persists: knowing a 
species occurs doesn't reveal whether that population has sufficient survival, productivity, or recruitment to sustain 
itself. Wood Thrush might be present at a forest site every year, but if adults are dying and young aren't surviving, new 
birds simply move in from better habitats—masking a failing population. Without demographic context, we cannot 
distinguish self-sustaining populations from sinks. 
 
Traditional methods for quantifying vital rates require intensive mark-recapture efforts prohibitively expensive at 
landscape scales. Minnesota lacks comprehensive demographic data for songbirds across habitat types and 
management regimes, limiting our ability to evaluate conservation effectiveness. 
 
Emerging evidence suggests acoustic characteristics of bird song encode information about individual fitness. Song 
complexity and repertoire size have been linked to reproductive success, suggesting bioacoustics could provide 
demographic insights. However, relationships between song characteristics and population vital rates remain largely 
untested at management-relevant scales. 
MAPS (Monitoring Avian Productivity and Survivorship) stations provide unique infrastructure to test this. With 11 MAPS 
stations across Minnesota's forest types—from northern conifer to southern oak woodlands—we can analyze 66-88 
distinct populations (11 stations × 6-8 species), testing whether acoustic signatures reliably predict population vital 
rates. 

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. 

We will validate whether acoustic characteristics predict population vital rates by pairing bioacoustic monitoring with 
Minnesota's MAPS bird-banding network, which provides standardized demographic data through mark-recapture of 
banded birds. 
 
We will deploy autonomous recording units at 11 existing Minnesota MAPS stations across diverse habitats for two 
breeding seasons. Using AI-assisted species detection (BirdNET) and acoustic analysis software, we will measure song 
characteristics—complexity, output, performance features, and repertoire—for 6-8 focal species across 66-88 distinct 
populations. Statistical models will link these acoustic signatures to site-specific vital rates (survival, productivity, 
recruitment) while accounting for habitat and environmental variation. 
 
Working with The Nature Conservancy, Audubon Upper Mississippi River, the Cedar Creek Ecosystem Science Reserve, 
and the Institute for Bird Populations, we will establish year-round soundscape recordings at reference forest sites with 
high ecological integrity, creating baseline acoustic signatures representing target conditions for forest management. 
 
We will develop a comprehensive bioacoustic toolkit—protocols, web-based data platform, analysis software, and 
interpretation guides—enabling any Minnesota organization to assess bird population vital rates from acoustic data. 
Through three practitioner workshops, we will train 100+ conservation professionals, helping ensure conservation 
decisions are grounded in ecological responses rather than historical baselines alone. 

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?  

This project validates a paradigm shift in biodiversity monitoring: using bioacoustics to assess not just species presence, 
but population viability. Outcomes include: (1) validated relationships between song characteristics and vital rates 
across 66-88 distinct bird populations statewide (11 MAPS stations × 6-8 species); (2) demographic data revealing which 
Minnesota habitats support self-sustaining populations versus sinks; (3) year-round soundscape baselines from high-
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integrity reference forests; (4) comprehensive toolkit enabling any organization to extract population health metrics 
from acoustic data; (5) 100+ trained practitioners implementing acoustic demographic assessment. Results empower 
evidence-based decisions distinguishing effective conservation actions from ineffective ones. 
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Activities and Milestones 

Activity 1: Link bioacoustic data with demographic data and establish reference soundscape baselines 
Activity Budget: $113,500 

Activity Description:  
We will deploy autonomous recording units (ARUs) at Minnesota's 11 existing MAPS bird-banding stations during 
breeding seasons (May-July) 2028-2029. MAPS stations provide standardized demographic data—survival, productivity, 
recruitment—through mark-recapture of banded birds. Distributed from northern conifer forests to southern oak 
woodlands, these 11 stations represent Minnesota's diverse forest habitats and management conditions. 
 
Each station will receive 2-4 ARUs recording continuously during peak singing periods. We will analyze 6-8 focal species 
at each station—Wood Thrush, Ovenbird, Eastern Towhee, Indigo Bunting, Black-and-white Warbler, American Redstart, 
and others selected for management relevance and diverse habitat associations. This creates 66-88 unique site-species 
combinations, with each representing a distinct bird population experiencing different environmental conditions. For 
example, Wood Thrush in northern forests face different survival challenges than Wood Thrush in oak woodlands, 
providing powerful replication for testing whether song characteristics reliably predict vital rates across varying 
conditions. 
 
Using BirdNET (AI species identification), we will locate vocalizations, then measure song characteristics using Raven Pro 
and R package 'warbleR': complexity, output, and performance features. 
Collaborating with project partners, we will establish year-round soundscape recordings at reference sites with high 
ecological integrity, providing baseline acoustic signatures for comparison. 

Activity Milestones:  

Description Approximate 
Completion Date 

Equipment procured; partnerships established with 11 MAPS operators; reference sites identified. December 31, 2027 
Year-round ARU recording initiated at reference sites. March 31, 2028 
Year 1: MAPS breeding season acoustic data collection, reference site year-round recordings, acoustic 
analysis. 

December 31, 2028 

Year 2: MAPS breeding season acoustic data collection, reference site year-round recordings, acoustic 
analysis. 

December 31, 2029 

Final datasets compiled and publicly archived. June 30, 2030 
 

Activity 2: Model relationships between acoustic characteristics and population vital rates 
Activity Budget: $105,000 

Activity Description:  
For each focal species at each MAPS station, we will calculate three population vital rates from mark-recapture data: (1) 
adult survival—annual survival probability using modified Pradel models accounting for transient individuals; (2) 
productivity—proportion of captures that are young-of-year, indicating reproductive output; (3) recruitment—
probability young birds survive to return as breeding adults. 
 
This generates 66-88 independent vital rate estimates (11 stations × 6-8 species), with each representing a unique 
population under different ecological conditions. For instance, Wood Thrush in northern Minnesota may exhibit 
different survival patterns than Wood Thrush in southern oak woodlands due to habitat quality, food availability, or 
predation pressure. This population-level variation across Minnesota's habitat gradient provides the statistical power 
needed to test whether acoustic signatures reliably predict demographic performance across diverse conditions. 
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Statistical models will link acoustic characteristics to vital rates while accounting for site habitat variables (forest 
composition, structure, management history), geographic variation (latitude, climate), temporal variation (weather, 
phenology), and detection probability. This validation represents the scientific breakthrough: proving bioacoustics can 
assess population health statewide, not just document species presence at individual sites. 
 
All code and datasets will be archived publicly, enabling methodology transfer. 

Activity Milestones:  

Description Approximate 
Completion Date 

Year 1 vital rates calculated for all focal species/stations; preliminary acoustic-demographic models 
completed. 

June 30, 2028 

Years 1-2 vital rates calculated; acoustic-demographic models linking song characteristics to 
demographic rates completed. 

June 30, 2029 

Final models tested across full dataset; model validation complete. December 31, 2029 
Peer-reviewed manuscript submitted; datasets and code publicly archived. June 30, 2030 

 

Activity 3: Develop bioacoustic toolkit and train Minnesota conservation practitioners through hands-
on workshops. 
Activity Budget: $80,500 

Activity Description:  
We will develop a comprehensive, user-friendly toolkit enabling practitioners to assess bird population vital rates 
through bioacoustics, including: (1) step-by-step recording protocols optimized for demographic signal capture; (2) web-
based data management platform for uploading recordings, cloud storage, and data sharing; (3) R-based analysis 
software automating species detection through vital rate proxy calculation and report generation; (4) interpretation 
guidelines explaining how acoustic metrics indicate population performance, comparison to reference baselines, and 
management decision frameworks; (5) knowledge-sharing platform connecting toolkit users through forums, best 
practices libraries, and peer learning. 
 
Three hands-on workshops will train Minnesota conservation professionals: Workshop 1 (Winter 2029, ~40 participants) 
teaches ARU deployment and data collection; Workshop 2 (Winter 2030, ~30 participants) trains participants in acoustic 
analysis and interpretation; Workshop 3 (Fall 2029, ~35 participants) focuses on management applications where 
participants present case studies, discuss adaptive management integration, and provide feedback. 
 
We will pilot toolkit implementation with 5-7 organizations (TNC, Audubon, counties) at actively managed sites, 
providing technical support while documenting challenges, time requirements, and decision-making value. Pilot 
feedback will refine toolkit for statewide release, catalyzing widespread adoption. 

Activity Milestones:  

Description Approximate 
Completion Date 

Draft protocols and software framework developed; pilot partners identified (5-7 organizations); pilot 
sites selected. 

September 30, 2028 

Workshop 1 conducted training 40 practitioners in deployment/data collection; ARUs deployed at pilot 
sites. 

December 31, 2028 

Workshop 2 conducted training 30 practitioners in acoustic analysis and interpretation. June 30, 2029 
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Pilot testing complete; partner feedback compiled; Workshop 3 conducted with 35 participants 
presenting case studies. 

November 30, 2029 

Final toolkit published online; analysis software and data platform launched publicly; statewide 
outreach presentations completed. 

June 30, 2030 
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Project Partners and Collaborators 
Name Organization Role Receiving 

Funds 
Dr. Jim 
Manolis 

The Nature 
Conservancy 

Identify reference and pilot testing sites on TNC properties; assist with toolkit 
implementation toolkit; assist with dissemination of results. 

No 

Dr. Jim 
Saracco 

Institute for 
Bird 
Populations 

Assist with processing MAPS bird banding data and developing demographic 
models for focal species. 

No 

Dr. Caitlin 
Barale Potter 

Cedar Creek 
Ecosystem 
Science 
Reserve 

Assist with coordination of field logistics for reference site sampling. No 

Dr. Dale 
Gentry 

Audubon 
Upper 
Mississippi 
River 

Assist with workshop coordination; disseminate results to local chapters; support 
toolkit adoption. 

No 

 

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.  
Listening More Closely to Landscapes 
 
This project listens more closely to Minnesota's forests, helping our conservation community understand the effects of 
our work. In a time of rapid change, conservation strategies need current ecological responses—not just historical 
baselines. This project integrates bioacoustics and demography to meet this challenge, making population health 
assessment accessible to people working closely with the land. 
Results will be shared through multiple channels: 
Scientific Community: 
• Minimum 2 peer-reviewed publications in journals such as Ecological Applications, Methods in Ecology and 
Evolution, and Conservation Biology 
• Presentations at Ecological Society of America, The Wildlife Society, and American Ornithological Society 
meetings 
• Data archiving in public repositories (Dryad, Knowledge Network for Biocomplexity) 
Management Community: 
• Presentations at Minnesota Chapter of The Wildlife Society, Minnesota Ornithologists' Union, and Minnesota 
Association of County Land Commissioners 
• Workshop series for conservation professionals demonstrating toolkit implementation (100+ participants) 

 

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?  
The bioacoustic toolkit will be freely available and reference site soundscape baselines will provide ongoing comparison 
targets grounded in current ecological responses. Over 100 trained practitioners will have the skills to implement 
acoustic demographic assessment across Minnesota's public and private lands. While rooted in forest stewardship, this 
approach extends to other ecosystems and situations—from wetlands to prairies to urban parks—and could increase 
accountability in carbon and biodiversity credit programs. Success enables statewide expansion through the Outdoor 
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Heritage Fund, NSF programs, Regional Joint Ventures, and non-profit conservation organizations, positioning 
Minnesota to lead national bioacoustic monitoring innovation. 

Other ENRTF Appropriations Awarded in the Last Six Years 
Name Appropriation Amount 

Awarded 
Bioacoustics for Broad-Scale Species Monitoring and 
Conservation 

M.L. 2021, First Special Session, Chp. 6, Art. 6, Sec. 2, 
Subd. 03n 

$305,000 

Bioacoustics for Species Monitoring and Conservation 
-  Phase 2 

M.L. 2024, , Chp. 83, Art. , Sec. 2, Subd. 08j $568,000 

Green Heron as an Indicator of Wetland-Dependent 
Species 

M.L. 2025, First Special Session, Chp. 1, Art. 2, Sec. 2, 
Subd. 03m 

$424,000 

 

Project Manager and Organization Qualifications 
Project Manager Name: Elena West 

Job Title: Teaching Assistant Professor, Department of Fisheries, Wildlife, and Conservation Biology at the University of 
Minnesota 

Provide description of the project manager’s qualifications to manage the proposed project.  
Dr. Elena West is a Faculty member in the Department of Fisheries, Wildlife, and Conservation Biology at the University 
of Minnesota. Dr. West has extensive experience leading large-scale, collaborative bioacoustics research programs and 
has established strong working relationships with partners in state and federal agencies, non-profit conservation 
organizations, and citizen science communities. Her work integrates emerging acoustic monitoring technologies with 
rigorous analytical methods to address applied conservation questions to inform wildlife management and conservation 
planning. 
Dr. West is the PI of the Sounds of Nature Minnesota project, a statewide citizen science acoustic monitoring program, 
and has led multiple LCCMR-funded research projects addressing bioacoustics monitoring and the conservation biology 
of declining species, including red-headed woodpeckers and green herons. She has secured over $1.5M in extramural 
funding from state and private sources since joining the University of Minnesota faculty in 2022. Dr. West has 
established active collaborations with the MN DNR Nongame Wildlife Program, The Nature Conservancy, the USFWS 
Partners for Fish and Wildlife program, Audubon Upper Mississippi River, and the Cedar Creek Ecosystem Science 
Reserve, among others. 
Dr. West has extensive experience supervising and mentoring graduate students, undergraduate research assistants, 
and project staff across multiple concurrent research projects. Her research has been featured in the Minnesota Star 
Tribune, Minnesota Public Radio, and several natural history podcasts. She is an active member of the American 
Ornithological Society, The Wildlife Society, the Society for Conservation Biology, and the Ecological Society of America. 

Organization: U of MN - College of Food, Agricultural and Natural Resource Sciences 

Organization Description:  
The Department of Fisheries, Wildlife, and Conservation Biology at the University of Minnesota Twin Cities provides 
world-class training and expertise to contribute to the management, conservation, and sustainable use of fisheries and 
wildlife resources.  Our goal is to use innovative teaching, research, and outreach to respond to societal needs for 
information and education pertaining to natural resources. 
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Budget Summary 
Category / 
Name 

Subcategory 
or Type 

Description Purpose Gen. 
Ineli 
gible 

% 
Bene 
fits 

# 
FTE 

Class 
ified 
Staff? 

$ Amount 

Personnel         
Project 
Manager Elena 
West 

 Lead all aspects of project, including study design, 
supervision of staff and students, data collection and 
analysis, interpretation and communication of 
results, and engagement with partners. 

  36.6% 0.14  $24,999 

Post doctoral 
research 
associate 

 To conduct statistical analyses and coordinate with 
partners on implementation and integration of 
research ($178,665 salary, $46,632 fringe). 

  26.1% 2.5  $225,296 

Undergraduate 
Research 
Assistant 

 To assist with field work, data entry and processing 
($17/hr * 40 hrs/week * 10 weeks * 2 field seasons) 

  0% 0.4  $13,600 

       Sub 
Total 

$263,895 

Contracts and 
Services 

        

       Sub 
Total 

- 

Equipment, 
Tools, and 
Supplies 

        

 Equipment 6 durable and long-term autonomous recording unit 
(ARU) kits (ARUs @ $670 each + microphone @ $58 
each + charger @ $40 each, shipping, lock and cable 
@ $40). 

Required to collect year-round 
soundscape recordings at reference 
across Minnesota. 

    $4,848 

 Tools and 
Supplies 

70 AudioMoth ARU kits (ARUs @ $150 each + 
shipping, lock and cable @ $40). 

Required for avian acoustics data 
collection at MAPS stations across 
the state. 

    $13,300 

 Tools and 
Supplies 

SD cards (18 @ $90 each for long-term ARUs: 3 SD 
cards/ARU * 6 ARUs). 

Required to store acoustic data on 
long-term ARUs during deployments. 

    $1,620 

 Tools and 
Supplies 

MicroSD cards (140 @ $28 each for MAPS station 
ARUs: 2 microSD cards/ARU * 70 ARUs). 

Required to store acoustic data on 
AudioMoth ARUs during 
deployments. 

    $3,920 

 Tools and 
Supplies 

Recharcheable lithium batteries for long-term ARUs 
(12 batteries/ARU * 6 ARUs * $10.5/battery). 

Required to power long-term ARUs 
during deployments. 

    $756 

 Tools and 
Supplies 

AA alkaline batteries (70 ARUs * 6 batteries/ARU * 2 
field seasons * 0.4/battery). 

Required to power AudioMoth ARUs 
during deployments. 

    $336 
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       Sub 
Total 

$24,780 

Capital 
Equipment 

        

       Sub 
Total 

- 

Acquisitions 
and 
Stewardship 

        

       Sub 
Total 

- 

Travel In 
Minnesota 

        

 Miles/ Meals/ 
Lodging 

Vehicle rental: 1 vehicle for 1 month/field season * 2 
years @$1,100/vehicle/month. 

The purpose of this travel support is 
to provide the transportation 
support to complete field work/ARU 
deployment and maintenance. 

    $2,200 

 Miles/ Meals/ 
Lodging 

Vehicle mileage: (500 miles per trip x 6 trips at 
$0.725/mile). 

Vehicle mileage for fieldwork to 
deploy, change batteries and SD 
cards, and recover devices. 

    $2,175 

       Sub 
Total 

$4,375 

Travel Outside 
Minnesota 

        

       Sub 
Total 

- 

Printing and 
Publication 

        

 Publication We plan to publish 2 papers based on research from 
this project (December 2029 and August 2030 upon 
completion of field work and data analysis): 2 per 
year @ $1,500/article for 2 years. 

Needed to pay for publication of 
project related scientific articles. 

    $3,000 

       Sub 
Total 

$3,000 

Other 
Expenses 

        

  Site-use fee (Cedar Creek Ecosystem Science 
Reserve) 

Reference site sampling will be 
carried out at the Cedar Creek 
Ecosystem Science Reserve (site-use 
fee is $500): $500/year for 2 years. 

    $1,000 

  Acoustic data storage Fee to store acoustic data at UMN 
($600/year * 2 years). 

    $1,200 
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  Site rental for toolkit workshops Fee to rent local venues for three 
workshops: 3 venues * $250 each. 

    $750 

       Sub 
Total 

$2,950 

       Grand 
Total 

$299,000 
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Classified Staff or Generally Ineligible Expenses 
Category/Name Subcategory or 

Type 
Description Justification Ineligible Expense or Classified Staff Request 
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Non ENRTF Funds 
Category Specific Source Use Status Amount 
State     
   State Sub 

Total 
- 

Non-State     
In-Kind University of Minnesota unrecovered indirect cost 

return (54% MDTC). 
Projects generally have associated overhead/indirect costs. These 
charges are real expenses incurred in the conduct of projects and need 
to be recovered from the sponsor.  If this award is reduced from the 
requested amount, the proposed cost sharing will be reduced 
proportionately. 

Secured $160,920 

   Non State 
Sub Total 

$160,920 

   Funds 
Total 

$160,920 

 

Total Project Cost: $459,920 

This amount accurately reflects total project cost? 
 Yes 
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Attachments 

Required Attachments 
Visual Component 
File: fecc8578-d95.pdf 

Alternate Text for Visual Component 
Our approach to collect avian audio data at MAPS stations across the state to link bird song characteristics to population 
vital rates, collect year-round acoustic recordings at reference sites with high ecological integrity for comparisons, and 
development of a toolkit to integrate bioacoustic monitoring into a framework for habitat management.... 

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

Title File 
University of Minnesota Sponsored Projects Administration 
Approval Letter 

5a9d58df-180.pdf 

Cedar Creek Letter of Support 5d9cb953-713.pdf 
Audubon Letter of Support 2214e731-f2b.pdf 
Letter of support from the Institute for Bird Populations. cd6547e0-056.pdf 

 

 

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, I 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?  
 Yes,  Sponsored Projects Administration 

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 

https://lccmrprojectmgmt.leg.mn/media/map/fecc8578-d95.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/5a9d58df-180.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/5d9cb953-713.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/2214e731-f2b.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/cd6547e0-056.pdf
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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: 

 Riana Fletcher 

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 
 N/A 
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