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Environment and Natural Resources Trust Fund 
2027 Request for Proposal 

General Information 
Proposal ID: 2027-479 

Proposal Title: Floodplains and Fishes: Aquatic Connectivity Through Native Species 

 

Project Manager Information 
Name: Solomon David 

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

Office Telephone: (734) 274-1722 

Email: srdavid@umn.edu 

 

Project Basic Information 
Project Summary: This study directly addresses LCCMR and DNR priorities for resiliency, fish and wildlife through study 
of river-floodplain ecosystem connectivity using associated Minnesota native species. 

ENRTF Funds Requested: $594,000 

Proposed Project Completion: June 30, 2030 

LCCMR Funding 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. 

River-floodplain ecosystems provide critical habitats for a diversity of Minnesota native fishes. However, the 
degradation of lateral connectivity between rivers and their floodplains, driven by dams, channelization, and levee 
construction, has fundamentally altered the ecological function of Minnesota's rivers. For over a century, river 
management has prioritized longitudinal flow for navigation and flood control, often at the expense of lateral 
connectivity. This isolation has turned once dynamic floodplains into stagnant or terrestrial zones, disrupting the "flood 
pulse" necessary for native fish recruitment and overall ecosystem health. 
Fishes can serve as ideal indicators of river-floodplain connectivity, through spawning migrations, feeding behavior, and 
nutrient transport. Native species like gars, bowfin, and buffalo are important floodplain ecosystem engineers, but are 
often dismissed as "rough fish” of lesser value relative to game fish. Gars and bowfin are apex predators that regulate 
forage fish populations, while buffalo are among the longest-lived freshwater fishes in the world. Indeed, economically 
important game fish including Walleye and Largemouth Bass also benefit from river-floodplain connectivity, and the 
forage and nursery habitats it provides. Disconnection of these floodplain habitats can lead to loss of biodiversity and 
other ecosystem services these native fishes deliver, including nutrient sequestration and predator-prey balance 
(References1). 

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. 

To address the issue of river-floodplain connectivity degradation and its effects on aquatic ecosystems, we propose 
three integrated activities to directly demonstrate the value of these critical habitats, literally through the lens of 
Minnesota native fish species. We will use field surveys to investigate the migratory life history, recruitment 
(production), and fish community diversity across three of Minnesota's large river systems, the Mississippi, Minnesota, 
and St. Croix Rivers, using floodplain-connected and disconnected sites in each watershed.  
Using the innovative approach of fish eye lens stable isotope analysis, we will be able to look back in time to where (e.g. 
river or floodplain habitats) a fish hatched, allowing us to quantify floodplain productivity and value. These data will 
inform our understanding of what, how many, and when fishes used river-floodplain ecosystems. Further, age-growth 
comparisons and fish community analyses will identify differences in productivity and biodiversity between floodplain-
connected and disconnected sites. The following proposed activities will inform our understanding of these dynamic 
ecosystems and identify key habitats for use as blueprints for future river-floodplain connectivity efforts. 

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: Field surveys and fish community analyses will identify what species (diversity), how many (relative 
abundance), and where they are found across river-floodplain connected and disconnected sites in three major 
Minnesota river systems, directly informing conservation and management of Minnesota native fishes. 
Outcome 2: Age-growth and fish eye lens analyses will identify and compare rates of production between floodplain-
connected and disconnected sites across spatial and temporal scales, identifying critical fish habitat to inform future 
conservation, management, and restoration efforts. 
Outcome 3: We will train and co-develop river-floodplain sampling strategies and analyses with students, DNR, and 
citizen scientists. 
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Activities and Milestones 

Activity 1: Field data collection, fish tagging, and fish community analyses 
Activity Budget: $189,455 

Activity Description:  
The objective of this activity is to collect fish and environmental data for age-growth, ecology, and community diversity 
analyses of native fishes from Minnesota river-floodplain sites to be used for all three project activities. To accomplish 
this objective, we will collect fishes from three river systems (Minnesota, Mississippi, and St. Croix Rivers), each including 
a floodplain-connected site ("connected site") and floodplain-disconnected site ("disconnected site"), totaling six study 
sites. 
Field sampling will occur during floodplain inundation in late spring through summer. Each site will be visited three times 
a year for three years. Sampling methods will vary depending on conditions, and include boat/backpack electrofishing, 
nearshore netting, and seining. All fishes collected will be identified and counted, with first 30 individuals of each species 
measured (total length). Each year from each site, we will collect target native rough fish (gars, bowfin, suckers; up to 30 
total), native game fish (e.g. Walleye, sunfish, bass; up to 15 total), young-of-year fishes (30 total), and six baseline 
organisms (snails, mussels) for age-growth and eye lens stable isotope analyses. An additional 100 adult fish will be 
tagged and released to investigate site fidelity during sampling years 2 and 3. 

Activity Milestones:  

Description Approximate 
Completion Date 

Complete fish & habitat data collection for 2027 Jul-Sept field season September 30, 2027 
Measure, dissect, extract otoliths, eye lens from all 2027 field season fishes January 31, 2028 
Complete fish & habitat data collection for 2028 May-Sept field season September 30, 2028 
Measure, dissect, extract otoliths, eye lens from all 2028 field season fishes January 31, 2029 
Complete all remaining field data collection and fish community analyses for project June 30, 2030 

 

Activity 2: Age-growth comparisons of native fishes from river-floodplain connected and disconnected 
sites 
Activity Budget: $183,322 

Activity Description:  
We will develop age-growth models for target native rough fish (gars, bowfin, suckers) and game fish species (Walleye, 
bass, sunfish) to compare productivity between river-floodplain connected and disconnected systems. To accomplish 
this objective we will extract otoliths from adult fishes, 30 native rough fish and 15 native game fish from each site (6 
sites over 3 years = 810 fish) for age-growth analyses. Growth curves for each species will be modeled using von 
Bertalanffy and regression analyses. Age of fish will be used to back-calculate the hatch year. From these analyses we 
will be able to identify growth rates for target species using connected and disconnected sites, and determine if 
connected systems yield faster growth, larger fish, and stronger year classes. 

Activity Milestones:  

Description Approximate 
Completion Date 

Complete otolith analyses for 2027 season fishes February 28, 2028 
Complete otolith analyses for 2028 season fishes February 28, 2029 
Complete all otolith analyses and age-growth models for submission in publication. June 30, 2030 
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Activity 3: Fish-eye view of historic and present river-floodplain connectivity using stable isotope 
analysis of lenses 
Activity Budget: $221,223 

Activity Description:  
To understand past and present use of river-floodplain systems by native fishes, we will use the innovative approach of 
stable isotope analysis of fish eye lenses. The lens of a fish eye can serve as a data recorder of where a fish has been and 
what part of the food web it was feeding from over time. More specifically, the core of a fish eye lens provides a 
chemical signature that can identify if the fish hatched in riverine or floodplain environments. This critical information 
regarding historic floodplain use from present-day fishes cannot always be garnered by other means (e.g. otoliths, 
telemetry).  
We will compare stable isotope analysis of fish lenses (lens core, outer layer) and fin tissues from a subsample of 15 
native rough fish and 15 native game fish per site, per year (540 fish total) and 180 young-of-year fishes to identify natal 
habitat (floodplain or river), present habitat use, and food web position. Samples will be sent to Cornell Isotope Lab for 
analyses. These data will allow a glimpse back in time to historic floodplain use and productivity for diverse native fishes, 
informing the questions of what habitats are producing native fishes, how many, and when? 

Activity Milestones:  

Description Approximate 
Completion Date 

Complete 2027 eye lens sample processing and send to isotope lab. December 31, 2027 
Complete 2028 eye lens sample processing and send to isotope lab. December 31, 2028 
Complete 2029 eye lens sample processing and send to isotope lab. November 30, 2029 
Complete analyses of eye lens and fin tissue stable isotope data for publication. June 30, 2030 
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Project Partners and Collaborators 
Name Organization Role Receiving 

Funds 
Alec Lackmann University of 

Minnesota-
Duluth 

Dr. Lackmann is one of the world's foremost authorities in aging techniques for 
freshwater fishes, particularly native rough fishes (e.g. gars, bowfins, buffalo). He 
has been a longtime collaborator with PI David. Dr Lackmann will age fishes for 
the project and train students in aging techniques. 

Yes 

Mark Hove University of 
Minnesota - 
Twin Cities 

Mark Hove is a research scientist in the Department of Fisheries, Wildlife, and 
Conservation Biology with extensive experience in field data collection in 
Minnesota aquatic ecosystems. He will assist with boat operations and fish 
sampling for the project. 

Yes 

Devon Oliver Minnesota 
Department of 
Natural 
Resources 

Dr. Oliver will help provide fish samples from MN DNR and function in a 
consulting capacity on site selection and data analysis. Dr. Oliver has both 
interest and expertise in life history of Minnesota native rough fish species. 

No 

Brett Nagle Minnesota 
Department of 
Natural 
Resources 

Brett Nagle is the native rough fish specialist with the Minnesota DNR and will 
advise and consult on sampling locations, techniques, and project applications to 
management. 

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.  
Our findings will be shared directly with managers (e.g. MNDNR, USFWS) and local stakeholders through meetings, 
reports and updates. Results will be shared with the broader scientific community through peer-reviewed publications 
and scientific presentations. The general public will have access to findings through reports, publications, presentations, 
and popular media (e.g. social media, news coverage, online articles, K-12 educational outreach). If additional work 
toward dissemination of our research efforts is needed (e.g. additional field surveys, expanded public/scientific 
outreach), we will submit another proposal for continued research and outreach. These efforts will be ongoing 
throughout the course of the project period, and our lab will also continue outreach efforts beyond the completion of 
the project. 

 

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?  
Our findings will be shared directly with managers (e.g. DNR) and local stakeholders through reports and updates. 
Results will be shared with the broader scientific community through peer-reviewed publications and scientific 
presentations. The general public will have access to findings through reports, publications, presentations, and popular 
media (e.g. social media, news coverage, online articles). If additional work is needed (e.g. additional sites surveyed, 
samples analyzed), we will submit another proposal for continued research. 

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

Awarded 
Minnesota's Priority Native Rough Fish: Gars and 
Bowfin 

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

$568,000 
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Project Manager and Organization Qualifications 
Project Manager Name: Solomon David 

Job Title: Assistant Professor of Aquatic Ecology 

Provide description of the project manager’s qualifications to manage the proposed project.  
Dr. Solomon David is an assistant professor in the Department of Fisheries, Wildlife, and Conservation Biology at the 
University of Minnesota, and an aquatic 
ecologist with training in conservation and restoration of native fish biodiversity, science communication, and over 25 
years of experience studying gars and bowfins. Dr. David works at the intersection of ecology, conservation, and 
genomics, with a focus on non-game native fishes. He is considered a leading authority on these species both nationally 
and internationally, and his work has been featured by diverse media including NPR, National Geographic, Science, 
Ranger Rick Magazine, Discover, and Science Friday. He has contributed to Minnesota state legislation efforts for 
conservation and management of native rough fish and continues to build collaborative relationships with state and 
federal management agencies. 

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         
Solomon 
David/PI 

 PI, lead, manage, and conduct research activities; 
involved in all aspects of the project. Summer 
Salary for 1 month, all three years of project. 

  36.6% 0.21  $50,258 

Alec 
Lackmann/Co-
PI 

 Co-PI, analysis of otoliths for age-growth models. 
Alec is the foremost expert on native fish otolith 
analysis. Will lead analysis and guide graduate 
student methods for age-growth data. One month 
summer salary for all three years of project. 

  36.6% 0.21  $33,333 

Mark 
Hove/Fieldwork 

 Fieldwork boat operations, safety training, site 
sampling methodology training (particularly 
electrofishing and netting). $5,000 salary plus 
fringe per year of project. 

  36.6% 0.3  $20,490 

Graduate 
Student 1 

 Graduate research assistant, co-lead and conduct 
field and lab data collection, analysis, research 
applied to their graduate thesis or dissertation. 
Full cost of tuition, fringe, salary for 3 years of 
project totaling $183,075. 

  24.2% 1.5  $184,672 

Graduate 
Student 2 

 Graduate research assistant (two students needed 
for extensive field and lab-work), co-lead and 
conduct field and lab data collection, analysis, 
research applied to their graduate thesis or 
dissertation. Full cost of tuition, fringe, salary for 3 
years of project totaling $183,075. 

  24.2% 1.5  $184,672 

Undergraduate 
Research 
Assistant 1 

 Undergraduate field and lab assistant. Will assist 
with field data collection and lab sample 
processing. 10 hours per week, 15 weeks per 
semester; $18/hour during school year 
($5400/school year), 40 hours per week 12 weeks 
summer $18/hour ($8640/summer) = $42,120 
total three years of project. 

  0% 1.11  $42,120 

Undergraduate 
Research 
Assistant 2 

 Undergraduate lab assistant. Will assist with lab 
sample processing. 10 hours per week, 15 weeks 
per semester; $18/hour during school year 
($5400/school year) for three years of project = 
$16,200. 

  0% 0.42  $16,200 



8 

       Sub 
Total 

$531,745 

Contracts and 
Services 

        

Cornell Isotope 
Lab (COIL) 

Service 
Contract 

COIL is a stable isotope analysis lab that will 
process our samples for carbon, nitrogen, and 
sulfur. We have worked with them for these 
analyses for over 6 years. 
Clarification: They know our work and are best-
suited to carry out these analyses. 

   0  $36,288 

       Sub 
Total 

$36,288 

Equipment, 
Tools, and 
Supplies 

        

 Tools and 
Supplies 

Fieldwork supplies: nets, buckets, gloves, 
consumable field equipment (garbage bags, rope, 
specimen vials, ziplock bags), waders, HOBO 
temperature loggers ($100 each, 2 per site, 6 sites 
= $1200). 

Collection of fish and fish data, 
environmental data (HOBO 
temperature loggers), field transport 
of samples (bags, coolers) and 
specimens (vials, ziplock bags). Field 
gear for team members (waders, 
gloves for fish handling). 

    $6,000 

 Tools and 
Supplies 

Labwork Supplies: fine-tip forceps/dissection tools 
for otolith extraction and fish eye lens dissection, 
specimen boxes and vials (over 1000 fin, baseline, 
lens, otolith samples over course of study). Lab 
consumables including non-latex gloves, kimwipes, 
paper towels. 

Dissection tools for large-scale 
dissections of fish, otolith extraction 
(fine-tipped forceps needed), eye lens 
dissection (fine-tipped forceps and 
scalpels needed). Coarser dissection 
equipment (e.g. tin snips) needed for 
larger fish dissections, fine-scale tools 
needed for otolith and eye lens 
extraction. All for over 600 fishes. 

    $5,000 

       Sub 
Total 

$11,000 

Capital 
Equipment 

        

       Sub 
Total 

- 

Acquisitions 
and 
Stewardship 

        

       Sub 
Total 

- 
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Travel In 
Minnesota 

        

 Miles/ Meals/ 
Lodging 

18 field trips per year for 3 years, average 100 
miles round trip at $0.725 per mile = $3,915. 
University fleet vehicle rental fee (truck to pull 
boat) = $77/day plus mileage aforementioned = 
$4,158. Total mileage/rental/fuel cost for 3 years 
of project = $7239 (modified for ENRTF round total 
budget) 

University fleet vehicle (truck) needed 
to pull university boats for field 
sampling, approximately 54 trips 
(approximately 100 miles per trip) over 
3 years of project. Cost includes rental 
fee plus mileage plus estimated boat 
gas. 

    $7,239 

 Conference 
Registration 
Miles/ Meals/ 
Lodging 

Minnesota American Fisheries Society annual 
meeting, 1 year for two graduate students 
(registration fee, lodging, meals, mileage) for PI or 
Co-PI and graduate student to present findings; 
estimated cost per year $1500 MN Standard 
lodging is $165/ng.   Mileage is $0.725/mi.  MN 
Standard meals are $51/1st & last day of travel 
and $68/ full travel day = $3000 

Allow graduate students opportunity 
to present on LCCMR-funded research 
at professional conference (Minnesota 
chapter of American Fisheries Society). 

    $3,000 

       Sub 
Total 

$10,239 

Travel Outside 
Minnesota 

        

       Sub 
Total 

- 

Printing and 
Publication 

        

 Publication Publication; page charges, at least 3 manuscripts 
are anticipated from the study, publications that 
waive most page charges will be preferred. 

Share project findings through peer-
reviewed publications/scientific 
journal articles. 

    $3,000 

       Sub 
Total 

$3,000 

Other Expenses         
  Boat fuel (gas for fieldwork boat). Boat fuel 

approximately 10 gal/trip at $3.50/gal * 54 trips = 
$1,890. Subtract $162 to round down for overall 
ENRTF funds requested = $1890 - $162 = $1728 

Fuel for fieldwork boat. Boat fuel 
approximately 10 gal/trip at $3.50/gal 
* 54 trips = $1,890. Subtract $162 to 
round down for overall ENRTF funds 
requested = $1890 - $162 = $1728 

    $1,728 

       Sub 
Total 

$1,728 

       Grand 
Total 

$594,000 
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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     
Cash University of Minnesota unrecovered indirect cost 

return (54% MDTC) 
$594,000 direct total - $63,509 tuition x .54 = 
$286,465 IDC 

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 
proportionate. 

Secured $286,465 

   Non State 
Sub Total 

$286,465 

   Funds 
Total 

$286,465 

 

Total Project Cost: $880,465 

This amount accurately reflects total project cost? 
 Yes 
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Attachments 

Required Attachments 
Visual Component 
File: b5efb051-2b8.pdf 

Alternate Text for Visual Component 
Visual component includes photograph of Minnesota floodplain habitat, diverse fishes that use those habitats, and fish 
eye indicating the natal origin of a fish (floodplain vs river).... 

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

Title File 
SUPPORT LETTER - Native Fish for Tomorrow e0067ebc-7fb.pdf 
SUPPORT LETTER - Minnesota Wildlife Federation a4fede82-113.pdf 
REFERENCES1 - David LCCMR Proposal 2027-479 1645e407-980.pdf 
UMN Institutional Support Letter 2027-479 1daa3a3b-932.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?  
 No 

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, 

https://lccmrprojectmgmt.leg.mn/media/map/b5efb051-2b8.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/e0067ebc-7fb.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/a4fede82-113.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/1645e407-980.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/1daa3a3b-932.pdf
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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, Principal Grants and Contracts Officer, Authorized Organizational Representative, University of 
Minnesota 

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, I understand 
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