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General Information
Proposal ID: 2027-568

Proposal Title: Tracking Minnesota's Rare Specialist Bees to Guide Conservation

Project Manager Information

Name: Daniel Cariveau
Organization: U of MN - College of Food, Agricultural and Natural Resource Sciences
Office Telephone: (612) 624-1254

Email: dcarivea@umn.edu

Project Basic Information

Project Summary: This project will survey rare Minnesota bees, estimate population sizes using mark-recapture, and
study host-plant colonization to improve conservation assessments and guide protection of the state’s native bee
diversity.

ENRTF Funds Requested: $782,000
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



Narrative

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

Using previous funding from ENRTF, we published the first definitive checklist of Minnesota’s native bees. However,
there are large knowledge gaps regarding the biology and status of the vast majority of these species. This lack of
knowledge is most evident in rare bees. Some species are known only from a few records, and many have not been seen
in decades. This could be due to their extreme rarity. However, general surveys often fail to pick up these species as they
specialize on specific rare plants or rely on undersurveyed habitats. Second, there are relatively few studies that directly
assess the population size of any native bee species. Most research on bees simply measures foraging and does not
directly assess population size. This is surprising as many native bee species are thought to be declining. Population
assessments are challenging as methods have not been developed for most bees. Finally, what drives the population
ecology is unknown for nearly all rare species of native bees. Many rare species are floral specialists and rely upon the
pollen of a few plant species for their larvae. Understanding how rare, specialist bees use floral hosts is critical for
developing and implementing effective conservation strategies.

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.

Building on a long-standing collaboration between the University of Minnesota’s Cariveau Native Bee Lab and the
MNDNR, we will use data collected from and techniques developed with previous ENRTF funding. First, we will conduct
targeted surveys for Minnesota’s rarest bee species. We will use information from the Minnesota Native Bee Checklist
to determine plant species and habitats to conduct surveys. Second, we will use a novel mark-recapture technique we
developed to sample at least five species of rare bees. Third, we will examine the dispersal and colonization dynamics of
the rare, specialist bee Andrew’s cellophane bee (Colletes andrewsi). This species specializes on Richardson’s alumroot
(Heuchera richardsonii). This species exemplifies the significance of ENRTF funding. Prior to sampling by the MNDNR,
there were four known records. We have now discovered over 30 occurrences at sites across the state, are monitoring
18 populations of this species, and have marked hundreds of individuals. This was all possible through ENRTF funding.
We will use sites where the MNDNR planted Richardson’s alumroot to determine colonization (also from ENRTF funds).
We will also plant five new populations of this species and look at the colonization rate and distance from known
populations of Andrew’s cellophane bee.

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?

All specimens collected as part of this project will be accessioned into the Bell Museum. Conservation assessments for
the species monitored through this project will be updated. Previous investments from ENRTF allowed us to establish
preliminary conservation statuses of most bees in Minnesota. These data will improve those assessments, such as
Species of Greatest Conservation Need (SGCN) - a categorization used in the State Wildlife Action Plan, and the state-
level NatureServe conservation status. Further, we are active members in the Midwest Bee Working Group. This group
includes academics and DNR’s from across the Midwest to develop regional SGCNs.



Activities and Milestones

Activity 1: Finding the rare bees of Minnesota: Targeted Surveys
Activity Budget: $194,009

Activity Description:

Investments from ENRTF have paved the way for our current understanding of the distribution of many species.
However, since the initial publication of the state list of bees, our efforts have added over 20 new species to the state
list. In the 2025 State Wildlife Action Plan, there are over 100 bee species that were identified as Species in Need of
Information. Many of these species have not been well documented across Minnesota. For example, the cactus
specialist, Diadasia australis, was discovered for the first time in Minnesota in 2025, but no other populations of cactus
have been surveyed for this species. Given that the number of bee species in Minnesota is well over 525 now, and the
specific nature of their varied and specific biologies, basic surveys continue to be important to document the
distribution and status of rare bees. We will target species where we still lack basic distributional information, including
those in the genera: Dufourea, Colletes, Perdita, and Andrena, for surveys. This information will be incorporated into the
Natural Heritage Information System (NHIS) at MNDNR, subsequently informing future iterations of the State Wildlife
Action Plan, and used to update the NatureServe conservation status of the species surveyed.

Activity Milestones:

Description Approximate
Completion Date
Survey at least 5 rare species to understand their distribution October 31, 2028
Survey at least 5 rare species to understand their distribution October 31, 2029
Updated conservation status for species surveyed April 30, 2030

Activity 2: Population assessments of rare specialist bees
Activity Budget: $391,000

Activity Description:

After knowing the basic information gleaned from surveys, it is important to understand the status of rare bee
populations. We propose to collect foundational population data for at least four rare bee species in Minnesota. Using
methods such as mark-recapture, we will estimate true population size, assess temporal variability, and establish
baseline conditions necessary for long-term population trend analysis. These techniques were developed using a prior
ENRTF-funded project (ENRTF #2023-154). The target species will be selected based on rarity, conservation concern,
habitat specialization, and relevance to ongoing management and restoration efforts. We will focus on species in the
genera Xenoglossa, Macropis, Colletes, and Andrena that (1) are of conservation concern, (2) specialize on a subset of
plant species, and (3) are field-identifiable. We will focus on specialists as these species are more vulnerable to declines.
Our goal is to sample five populations of each species. These updated population status data will be used to update
state conservation ranks. Further, we will leverage this funding to conduct continued monitoring of these populations
after this proposal’s funding ends.

Activity Milestones:

Description Approximate
Completion Date
Establish target species and sites for population assessments April 30, 2028
Monitor populations for at least four species October 31, 2028
Finalize habitat management and restoration recommendations April 30, 2030




Activity 3: Quantifying the colonization and establishment of a rare, specialist bee
Activity Budget: $196,991

Activity Description:

We will establish two categories of sites. First, we will survey four existing Richardson’s alumroot plantings established in
2025 through a previous ENRTF project (Prairie Marshes WMA, Hole in the Mountain WMA, Two Rivers WMA, and
Lamberton WMA; ENRTF #2022-061). Second, we will create five new Richardson’s alumroot plantings near known
populations of Andrew’s cellophane bee using plugs to ensure establishment. At each new site, we will plant 100 plugs
at four distances (250, 500, 1000, and 1500 meters) in multiple directions from source populations. In subsequent years,
we will repeatedly survey planted populations for bee visitation, nesting activity, and evidence of successful colonization
to determine whether and when colonization occurs. This design will allow us to test how colonization probability
changes with distance from source populations. At sites colonized by Andrew’s cellophane bee, we will use mark-
recapture to estimate population size and population change, allowing us to evaluate whether newly established
populations persist and increase after colonization. We have already located and are monitoring 18 populations and
developed a mark-recapture method for this species (ENRTF #2023-154). We will also produce a fact sheet for land
managers on where Richardson’s alumroot plantings are most likely to succeed.

Activity Milestones:

Description Approximate
Completion Date

Plant populations of Richardson’s alumroot at varying distances from current populations July 31, 2027

Conduct surveys of Richardson’s alumroot populations October 31, 2028

Conduct surveys of Richardson’s alumroot populations October 31, 2029

Write and disseminate a fact sheet on planting Richardson’s alumroot April 30, 2030




Project Partners and Collaborators

Name Organization Role Receiving
Funds

Jessica Minnesota Project development and implementation Yes
Petersen Department of

Natural

Resources
Christina Minnesota Dr. Locke is the pollinator coordinator and Pl of a past ENRTF project involving No
Locke Department of | planted Richardson's alumroot. She will provide continuity and coordination with

Natural previous and future plantings of alumroot.

Resources

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.
Research findings will be used in three primary ways. First, they will be used for the purposes of evaluating the
conservation status of the species investigated for the purpose of being added to the SGCN list and the state threatened
and endangered list. Second, results from activity three will be synthesized into peer-reviewed manuscripts. Lastly, we
will generate outreach documents and guidance for land managers and other interested partners on the conservation of
rare bees. Additionally, all data from this work will be available publicly, barring any additions to the state threatened
and endangered list that would render those data non-public to protect the locations of rare species.

For all publications, including peer-reviewed publications, we will acknowledge the Environment and Natural Resources
Trust Fund and reference the specific grant number. For talks and outreach material, we will acknowledge the
Environment and Natural Resources Trust Fund by including the logo. We will also acknowledge verbally or in writing on
talks and outreach material.

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 timeframe will produce a product that will stand alone. Ongoing improvements to the products and ongoing
dissemination of the products will be achieved through standard DNR operating budgets and staffing.

Other ENRTF Appropriations Awarded in the Last Six Years

Name Appropriation Amount
Awarded

Creating Cost-Effective Forage And Management M.L. 2021, First Special Session, Chp. 6, Art. 6, Sec. 2, $198,000

Actions For Pollinators Subd. 08n

Developing Conservation Priorities for Rare and M.L. 2023, , Chp. 60, Art. 2, Sec. 2, Subd. 03] $619,000

Specialist Bees

Project Manager and Organization Qualifications

Project Manager Name: Daniel Cariveau

Job Title: Associate Professor



Provide description of the project manager’s qualifications to manage the proposed project.

Dr. Cariveau earned a PhD in Ecology from Colorado State University and did postdoctoral research at Rutgers
University. He joined the Department of Entomology at the University of Minnesota in September 2015. His lab research
is focused on native bee conservation biology with a focus on restoration ecology, native bee monitoring, and native bee
taxonomy. Most of his research takes place in Minnesota, primarily in tallgrass prairies. He has published over 55 peer-
reviewed manuscripts on native bees and pollination ecology with papers in Nature, Science, and Ecology Letters. His
mentees have positions in federal, state, and non-profit organizations as well as academia.

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

Organization Description:

The University of Minnesota’s College of Food, Agricultural and Natural Resource Sciences (CFANS) advances education,
research, and outreach in food, agriculture, and natural resources to support science-based solutions that nourish
people and enhance the environment. CFANS includes 12 academic departments, 10 research and outreach centers, the
Minnesota Landscape Arboretum, the Bell Museum, and numerous interdisciplinary centers, and provides hands-on
learning and research opportunities across Minnesota’s diverse ecosystems.



Budget Summary

Category /
Name

Subcategory
or Type

Description

Purpose

Gen.
Ineli
gible

%
Bene
fits

FTE

Class
ified
Staff?

S Amount

Personnel

Graduate
Student

Conduct research on population estimation (Activity
2) and colonization (Activity 2). Enter and analyze
data, supervise field crew, and write peer reviewed
publications.

28%

1.25

$127,173

Specimen
and Data
Curator -
Hannah
Kernen

Train students, oversee curation of specimens and
data. Conduct fieldwork if needed.

32%

0.6

$46,850

Taxonomist
- Zach
Portman

Identification of native bees, project development,
writing of peer-reviewed and outreach publications

32%

0.75

$70,114

Project Lead
- Dan
Cariveau

Oversee project. Responsible for timely reports.
Writing peer-reviewed and outreach publications.

36%

0.06

$13,354

Field and
Data
Technicians
- Total of
two
technicians
in the first
two
summers

Collecting and entering field data - A total of two
technicians in the first two summers

8%

1.04

$52,099

Field and
Data
Technicians
-One
technician
for last
summer

Collect and enter data from fieldwork

8%

0.26

$13,025

Sub
Total

$322,615

Contracts
and Services




Minnesota Subaward Personnel $328,288 (1.25 FTE Unclassified x 3 years), 3.75 $388,018
Department Travel $12,000, Supplies $5000, Direct and Necessary
of Natural ($42,730)
Resources
Sub $388,018
Total
Equipment,
Tools, and
Supplies
Tools and Hand nets, kill jars, marking pens, general field For collecting and marking bees $1,679
Supplies supplies (clipboards, pens, compass, etc)
Sub $1,679
Total
Capital
Equipment
Sub -
Total
Acquisitions
and
Stewardship
Sub -
Total
Travel In
Minnesota
Miles/ Meals/ | 2 rental cars for two months, for two summers, and Travel to field sites to conduct research $14,513
Lodging one car for one summer
Miles/ Meals/ | Two years of 1500 miles at $0.26 per mile and one Travel to and from field sites $975
Lodging year 750 miles
Miles/ Meals/ | Hotels for 3 people for 20 nights for two summers at Housing for field site data collection $11,200
Lodging $80 per night, One summer of 10 hotel nights for two | away from the Twin Cities
people
Sub $26,688
Total
Travel
Outside
Minnesota
Sub -
Total
Printing and
Publication
Sub -

Total




Other

Expenses
Graduate student tuition for two years at full status Tuition to attend the University of $43,000
and one semester at advanced status Minnesota
Sub $43,000
Total
Grand $782,000

Total




Classified Staff or Generally Ineligible Expenses

Category/Name Subcategory or Description Justification Ineligible Expense or Classified Staff Request
Type

10



Non ENRTF Funds

Category | Specific Source

Use

Status

Amount

State

State Sub
Total

Non-State

Non State
Sub Total

Funds
Total

Total Project Cost: $782,000

This amount accurately reflects total project cost?
Yes
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Attachments

Required Attachments

Visual Component
File: 2d691193-97e.pdf

Alternate Text for Visual Component

The visual depicts the proposal’s three activities: targeted surveys for rare bees across Minnesota, mark-recapture to
estimate population size, and experimental Richardson’s alumroot plantings to study colonization, accompanied by a
fact sheet to support outreach and management application....

Supplemental Attachments

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

Title File
Board of Regents Approval Letter 60cc8del-a4l.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, | 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,
treatment, education, training, instruction, or recreation to children")?

No

12


https://lccmrprojectmgmt.leg.mn/media/map/2d691193-97e.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/60cc8de1-a41.pdf

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

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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