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Diversity

Over 465 Species
Photos: Sam Droege



Diversity- Mason Bees

• Solitary stem nesters
• Construct nests with mud/clay
• Bee hotels

Pinilli-Gallego and Isaacs, 2018

Sam Droege
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Diversity- Leaf Cutter Bees

• Solitary stem nesters
• Construct nests with plant material
• Bee hotels

Photos from: Jason Gibbs



Diversity

Over 465 Species
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Diversity- Sweat Bees

• Ground or wood nesters 
• Socially diverse
• 120+ species

Jason Gibbs
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Diversity- Cuckoo Bees

• Kleptoparasitic
• Do not collect pollen
• Wasp-like in appearance

Jason Gibbs

Alex Hyde

Sam Droege

Barry Wells
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Diversity- Wool Carder Bees
• Males territorial and aggressive
• Stem nesters
• Invasive: Anthidium manicatum

Jason Gibbs

Gibbs and Sheffield, 2008 

Strange et al. 2011
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Over 465 Species
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Diversity- Bumble Bees

• Social – Kleptoparasitic
• Most well understood
• Buzz pollination
• 20(?) species in Michigan

Jason Gibbs

1 2 3 4 5 6
Life Cycle of Bumble Bees



Threats- The BIG Three

1. Habitat Loss

High Complexity Low Complexity Landis 2017



Threats- The BIG Three

2. Pesticides

May et al. 2015



Threats- The BIG Three

3. Parasites/Pathogens

Nosema bombi

Cordes 2009

Crithidia bombi

mites



Cause for Concern?

Mean of Bee Abundance (2013) Likelihood of Change in Abundance (2008-2013)

Koh et al. 2015
Between 2008 and 2013, modeled bee abundance 
declined across 23% of US land area.

Land-use change



Cause for Concern?

Climate change related change in bumble bee species richness from a baseline (1901–1974) to a 
recent period (2000–2014) in relation to shifting temperature and precipitation patterns. Soroye et al. 2020

Climate change



Value- Pollination Services

• 87.5% of flowering plants rely on insect pollinators
• Including 75% of of the leading food crops

• Pollination services are worth nearly $351 billion annual and contribute
to 9.5% of the total economic value of world agricultural output

• Much more if natural areas are also considered

Klein et al. 2007, Gallai et al. 2008, Ollerton et al. 2011, Lautenbach et al. 2012
Meredith Holm



Value- Conservation Education & Outreach

Citizen ScienceCommunity Engagement

Grower Outreach



Value- Conservation Education & Outreach

Charismatic creature



Value- Building Collaborations

Bombuss 2.0 in Toronto



Bumble Bees of Michigan

B. affinis

B. auricomus
B. pensylvanicus

B. fervidus

B. ternarius

B. terricola
B. fernaldae

B. rufocinctus

Historically 20 species in total



Bumble Bees of Michigan

Species Common Name
Bombus affinis Rusty-patched bumble bee
Bombus auricomus Black-and-gold Bumble Bee
Bombus bimaculatus Two-spotted Bumble Bee
Bombus ashtoni Gypsy Cuckoo Bumble Bee
Bombus borealis Northern Amber Bumble Bee
Bombus citrinus Lemon Cuckoo Bumble Bee
Bombus fervidus Yellow bumble bee
Bombus fernaldae Fernald's Cuckoo Bumble Bee
Bombus fraternus Southern Plains Bumble Bee
Bombus frigidus Frigid Bumble Bee
Bombus griseocollis Brown-belted Bumble Bee
Bombus impatiens Common Eastern Bumble Bee
Bombus insularis Indiscriminate Cuckoo Bumble Bee
Bombus pensylvanicus American bumble bee
Bombus perplexus Confusing Bumble Bee
Bombus rufocinctus Red-belted Bumble Bee
Bombus sandersoni Sanderson's Bumble Bee
Bombus ternarius Tri-colored Bumble Bee
Bombus terricola Yellow banded bumble bee
Bombus vagans Half-black Bumble Bee

• 2015- Michigan Wildlife Action Plan lists B. affinis and B. 
terricola as Species of Greatest Conservation Need.

• 2016- B. terricola was listed on the USFW Service 7-year 
workplan

• 2017- B. affinis officially listed as Federally Endangered. 

B. affinis historic and current range, source: USFW



Early Documentation of Occurrence

Husband et al. 1980

• Milliron 1939
• Husband et al. 1980
• Focused on species Documentation



Documentation of Declines

Colla et al. 2012
Cameron et al. 2010



Bumble Bee Declines in Michigan

Wood et al. 2019



Bumble Bee Declines in Michigan
Objectives:
1) Develop dataset of all bumble bee occurrences in Michigan
2) Determine historic and current ranges based on 

abiotic/environmental conditions
3) Conduct conservation status assessments (s-ranks) for each 

bumble bee species 
4) Construct habitat suitability model for B. terricola



Bumble Bee Declines in Michigan

Figure 2. Locations of MNFI bumble bee surveys during 2016 (red), 2017 (yellow), 2018 (blue). 
Additional sites sampled as part of the cSWG grant: Pollinator Conservation thorough 
enhancement of Michigan’s and Wisconsin’s Grassland, Prairie, and Savanna Habitat (green), 
and incidental surveys (purple) are also shown.

• Museum searches (MSU, UofM)
• Academic collections (Rufus Isaacs Lab)
• Citizen science (iNaturalist, BumbleBee Watch)
• Personal collections (various)
• Statewide surveys (2016-2018)

Obj 1: Dataset



Sampling Efforts in Michigan

Density of bumble bee observations in Michigan from late 1800s through 2019
Map by Courtney Ross



Bumble Bee Declines in Michigan
Obj 2: Species ranges

• All Bombus split into two temporal groups: current (1999-2019) and historic (pre-1999)
• Distributions determined using 8-digit Hydrological Unit Code (HUC) watershed polygons

-64% -100%* -71% -98%



Bumble Bee Declines in Michigan
Obj 3: Conservation status assessments

Species Common Name Global Rank State Rank State Status - MI

Michigan Wisconsin New York Indiana

Bombus affinis Rusty-patched bumble bee G2 SH S1 SH S1 proposed Endangered
Bombus auricomus Black-and-gold Bumble Bee G4G5 S2 S3 S1 S3 Special Concern (SC)
Bombus bimaculatus Two-spotted Bumble Bee G5 S4 S4 S5 S5
Bombus ashtoni Gypsy Cuckoo Bumble Bee G3G5 SH S1? SH S1
Bombus borealis Northern Amber Bumble Bee G4G5 S3 S3 S1 SH proposed SC
Bombus citrinus Lemon Cuckoo Bumble Bee G4 S3 S3 S5 S4
Bombus fervidus Yellow bumble bee G3G4 S3 S2 S1 S3
Bombus fernaldae Fernald's Cuckoo Bumble Bee G5? SH SNR SH SNR
Bombus fraternus Southern Plains Bumble Bee G2G4 SH? -- -- S3
Bombus frigidus Frigid Bumble Bee G5 SH? S1 -- --
Bombus griseocollis Brown-belted Bumble Bee G5 S5 S4 S5 S5
Bombus impatiens Common Eastern Bumble Bee G5 S5 S5 S5 S5
Bombus insularis Indiscriminate Cuckoo Bumble Bee G3 SH S1S2 SH SX
Bombus pensylvanicus American bumble bee G3G4 S1 S1 S1 S3 proposed Threatened
Bombus perplexus Confusing Bumble Bee G5 S3S4 S1 S4 S3
Bombus rufocinctus Red-belted Bumble Bee G4G5 S3S4 S4 S3S4 SNR
Bombus sandersoni Sanderson's Bumble Bee G4G5 S2S3 S1S3 S3S4 -- proposed SC
Bombus ternarius Tri-colored Bumble Bee G5 S4 S4 S3S4 SH
Bombus terricola Yellow banded bumble bee G3G4 S2S3 S1 S1 SH SC
Bombus vagans Half-black Bumble Bee G4 S4 S4 S4 S3

• Used NatureServe’s standardized Element Rank Calculator
• Informed by species rarity, trends, threats, expert opinion (scored 1-5)
• Used widely for most of Michigan’s SGCN S-ranks
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Bumble Bee Declines in Michigan
Obj 4: Habitat suitability model

• Used species presence to inform models
• Evaluated over 150 environmental variables

• Climate
• Landcover
• Terrain
• Geology
• Hydrology

• Used MaxEnt to evaluate predictor variables
• Used AUC test to determine best model

Species Presence Suitable Habitat

Bombus terricola



Obj 4: Habitat suitability model

Bumble Bee Declines in Michigan

Figure 17. Variable response curves for environmental variables found to associated with suitable habitat for B. 
terricola in Michigan when variable is assessed independent of additional variables.

B

Rowe et al. 2019



• Eight species experiencing statewide population declines
• 6 species have not been seen in 20 years and are likely extirpated

B. auricomus B. affinis B. terricola B. pensylvanicus

Bumble Bee Declines in Michigan



Setting Long-Term Goals

1. Reverse or mitigate the effects of habitat loss
• Habitat conservation, enhancement, restoration, connectivity 

2. Continue researching effects of bumble bee stressors on populations
• Environmental: Climate change, landcover change, other abiotic?
• Pathogens/Parasites spread
• Pesticides

3. Develop long-term monitoring efforts to track populations through time
• State level and National level



Ongoing Monitoring Initiatives

• MNFI will continue statewide surveys 2020-2022!!!!



Surveys 2020-2022

B. affinis B. terricola

• B. affinis: Re-evaluate historic sites (at least 30 sites)
• B. terricola: develop long-term monitoring plots (20 sites)
• Site selection criteria: 

1) landcover 2) time since last obs 3) # of adjacent obs



Stay Up To Date & Get Involved



Michigan Bumble Bee Citizen Science Initiative

Region 5 Region 4

Region 3

Region 1 Region 2

Regions of interest

Measurable Variable Data Input Options Primary Objective

Flower species bee was 
observed on User input Flower preference

Flower Cover in 10m radius 1-100 % Resource availability

Number of flowering species 
in 10m radius 1-2, 2-5, 5-10, >10 Resource availability

Surrounding habitat

Roadside

Habitat association

Developed park
Garden
Natural area
Agricultural field
Riparian area
Woodland 

Variables of interest

Please visit: https://storymaps.arcgis.com/stories/4e472238bbd44ed49b09c17a4c66fcfd

For each observation:

Sign up after 
presentation

https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstorymaps.arcgis.com%2Fstories%2F4e472238bbd44ed49b09c17a4c66fcfd&data=02%7C01%7CRoweL1%40michigan.gov%7C2904decf76204b3a762e08d7ab0f3597%7Cd5fb7087377742ad966a892ef47225d1%7C0%7C0%7C637165954113589254&sdata=u%2FE%2Bd7IM%2BX9j4s625Wb9pynduyZwwKYk2uZXCPPLNGA%3D&reserved=0


Thank you for listening!

Contact: RoweL1@Michigan.gov
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