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Judy Cardin- Presenter

• Educator, WDNR Bumble Bee Brigade Citizen Science Program

• UW-Madison Arboretum volunteer, mentored on native  plants by Susan 
Carpenter, Arboretum Native Plant Curator 

• Chair, Friends of the Arboretum Grass to Garden Program, Co-chair FOA 
Native Plant Sale

• Wild Ones Native Plant Certification Instructor

• Converted our urban yard over a 20 year to native habitat: over 350 native 
plant species and 25,000 native plants

• Bee surveyor: conducted hundreds of surveys for Bumble Bee Brigade, UW 
Arboretum, and the USGS

• Author “Rusty Patched Bumble Bee Floral Phenology” 
https://online.flippingbook.com/view/810946527/

• Co-Administrator of Wisconsin/Midwest Bumble Bee Observers Facebook 
page 

https://online.flippingbook.com/view/810946527/
https://online.flippingbook.com/view/810946527/
https://online.flippingbook.com/view/810946527/


Training Topics

❖Midwest Bees

❖Pollinators Need Our Help: Native Habitat is Needed

❖Endangered Rusty Patched Bumble Bee 

❖Native Solitary Bee Nest and Hibernation Habitat

❖Bumble Bees:

❖Life Cycle

❖Nest and Hibernation Habitat Needs

❖Flower and Habitat Needs

❖Community Science

❖Bumble Bee ID



What bees will be buzzing in your 
yard?

Your habitat decisions make a 
difference. Let’s talk possibilities.



Midwest Bees

Over 500 bee species 

❖ 80%  solitary bees

❖ 30% stem, cavity 

and wood  

nesters

❖ 70% ground 

nesters

❖ 20%  social bees 

❖ Bumble bees

❖ Species of 

Halictidae sweat 

bees

❖ Honey bees- non 

native managed 

agricultural bee



❖ Non native bee 

❖ Perennial colonies of 

thousands of bees that 

need huge floral resources

❖ Can spread disease to 

native bees

❖ Please don’t keep backyard 

urban hives

Honeybees: Agricultural pollinator
that does not need our help



About 1/3 of 
bumble bees face 
serious threat of 
extinction

Midwest Bumble 
Bee Species



Native bees, and the 
Rusty patched bumble 
bee in particular, need 
our help



Rusty Patched Bumble Bee has population declined by nearly 90%, 
declared federal endangered species in 2017



Conservative estimates are that world insect 
population declined by 25% in the last thirty years. 
In North America, we are currently losing over 2% of 
our insect population per year. 



What can we do to help?

Pollinators need native habitat in urban 
yards to replace lost habitat 

❖Shrink turf lawn, grow diverse native plants 
with nectar and pollen rich flowers that 
collectively bloom from April through 
October

❖Allow natural habitat that supports nests 
and hibernation
❖leave the leaves, stems, rocks, sticks

❖Keep a brush pile

❖leave rodent holes

❖Avoid all pesticide use: herbicides, 
insecticides, fungicides and rodenticides



1. Larval host plants for 
moths and butterflies

2. Pollen host plants for 
pollen specialist bees- 
about 1/3 of all bee species 

3. Diverse flower species for 
generalist pollinators that 
meet specific needs:

•  shapes and sizes for long 
and short tongued bees

•  immune properties

•  phenology- the right 
flowers at the right time

Evolved Native Plant/ 
Pollinator Relationships 



Native Habitat
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But many flower genera have few specialist 
bees: 13 spring pollen specialist bees

Bumble Bees: 



Bumble Bees Queens: Spring Ephemerals and 
Woodland Flowers, Shooting Star Buzz Pollination



Bumble Bees and Bottle Gentian:  
Evolutionary Relationship in a Native Ecosystem 

❖ Bottle gentian blooms in late summer and fall, when:
❖ workers need to collect enough pollen to feed the huge 

gyne larva
❖ new gynes need to feed heavily to build body fat stores for 

winter hibernation
❖ Bumble bees almost exclusively pollinate Bottle 

gentian because of their size and strength



Diverse native species and natural habitat matter. Your 
yard can be the universe for small pollinators.

1. Shrink turf grass. 

2. Transition gradually. Give yourself time to learn the microclimates in your 
yard. Areas with different sun, soil moisture, slope etc.  support different plants

3. Have a plan for intentional growth of native habitat, but realize habitat 
adapts and grows according to conditions. Assess every year where you are at, how 
much you want to accomplish, and if you need to change plans based on reality. 
Some plants won’t make it, some won’t be doing well, many may very happy and 
spreading. Most of the best pollinator plants spread easily, and many grow tall 
Appreciate their contribution to the ecosystem. . Move plants that aren’t in the 
right conditions and not doing well, decide if you want to cull or move some of the 
spreading plants to a different area. 

4. Plant in drifts of at least three to five plants. Bees practice floral fidelity 

5. Plant densely, and multi-layered. About 50% of plants should be grasses, 
sedges, rushes. Include trees, shrubs, vines, all heights of perennials/ annuals. Use 
green mulch instead of wood mulch. Every additional native plant species 
contributes to insect and ecosystem biodiversity. 

    



Our yard





Turf Grass  
Smothered in 
March, Plugs 
Planted in 
May



Green mulch nourishes and 
allows soil to breath, 
increasing health and humus 
layer.  Eliminate the use of 
harmful chemical fertilizers 
and wood mulch while creating 
pollinator habitat.

Use short stature native plants  to 
grow as the understory in the 
canopy of taller flowers and shrubs. 
Double diversity in the same space! 

See garden kits: 
https://foamadison.org/product-
category/plant-type/garden-mix/



foamadison.org/product-
category/plant-
type/garden-mix/





Native Solitary Bees: 

Nest and 
Hibernation Habitat Needs

❖ Ground nesting bees - 70%

❖ Stem/cavity nesting bees - 30%



❖30% of native 
bees:
❖ Leafcutter bees
❖ Resin bees
❖ Mason bees
❖ Small Carpenter bees
❖ Masked bees

❖Pithy/hollow stem 
plants 

❖Stem diameter: 
1/8 - 5/16”

Leaf cutter bee on Sneeze weed:Tufts University Pollinator Initiative 

Midwest Stem-Nesting 
Solitary Bees



Providing  
Stem-Nesting 
Bee Habitat

Photos: University of MN Extension



Plants Used for 
Stem Nesting: 
Observations
Many other plants also likely hosts



Year 1 Year 2



Ground Nesting 
Solitary Bees

❖ 70% of native bees
❖ Mining bees
❖ Cellophane bees
❖ Squash bees
❖ Longhorned bees
❖ Sweat bees

❖ Diverse, natural 
ground-nest habitat
❖ Bare 
❖ Sandy
❖ Grassy
❖ Leafy

❖ Wood nesting
❖ Snags 
❖ Downed branches
❖ Brush piles

Xerces Society 



Bumble Bees: 
Native Ground-Nesting 
Social Bees



•  

Queens live about 1 year, female workers and males about 1 month



Bumble Bee Habitat Needs



Bumble Bee Nest, Shelter and 
Hibernation Habitat Needs

❖ Plant native grasses and sedges

❖ Leave the leaves and vegetation to provide 
sheltered areas with rich soil where gynes can 
dig 2-4” deep hibernation chambers and remain 
undisturbed 

❖ Leave leaves, vegetation mats, sticks, rocks, and 
rodent holes for nest sites. Avoid spring and fall 
cleanup.

❖ Avoid raking, tilling and mowing natural areas

❖ Eliminate pesticide use



Common Eastern Gynes (Next Year Queens) 
Digging Winter Hibernation Chambers

Photos Lynette Rodriguez



Bumble Bee Nest Sites

❖ Pre-existing holes and cavities
❖ Pre-existing nesting material
❖ 60-70% below ground, often old 

rodent holes
❖ 30-40% above ground, often in 

vegetation mats or structures 

Rusty patched bumble bee nest – abandoned chipmunk burrow.     
Photo Judy Cardin & Bob Plamann

Northern Amber bumble bee nest- abandoned bird nest    
Photo: Lisa Dachel West



Half black bumble bee nest in 
ground level garden wool mulch  
Photo: Rozetta Hahn

Redbelted bumble bee nest on top of a wood pile in a 
garden shed. Right next to where the lawn mower was 
stored!  Photo: Judy Cardin/Bob Plamann



How to establish native plantings in your yard 
❖ Transition over time to native plants, with at least a 70% native goal. 

Start by using natives only for any flower additions and replacements

❖Remove first invasive plants, eventually nonnatives and replace with 
natives

❖Smother turf lawn in sections, replace with native plantings. Reduce 
lawn size by at least 50% is a good goal.

❖Use native alternatives in reduced lawn area to create bee lawn:  
violets, self heal, sorrel, yarrow, pussytoes, blue-eyed grass, 
Pennsylvania sedge, Path rush, strawberries. Great green mulch too!

❖ Eliminate pesticide and chemical fertilizer use

❖ Buy native plants are that are neonicotinoid free- ask the seller!

❖Plant native bumble bee flowers that will bloom April-October

❖ Leave the leaves and stems sticks, rocks and holes- Mother nature 
doesn’t rake and tidy   Skip winter and spring cleanup



How far do 
pollinators 
typically
fly to find 
flowers?



Each of us, with every 
flower we plant, can 
make a difference

Photos Judy Cardin and Bob Plamann

September: Rusty Patched Gyne on 
Showy Goldenrod

April: Rusty Patched Queen on 
Dutchman’s Breeches 

July: Rusty Patched Worker on 
Virginia Mountain Mint



Queens emerge from hibernation early April 
through May. It takes about a month for a queen to 
raise the first brood of workers on her own Spring 
queens need:

• Good nest site habitat- rodent holes, downed 
branches, leafy and grassy areas

• Nearby pollen and nectar rich flowers. Energy 
used to search for flowers is energy lost to raise 
their young

Midwest  Bumble Bee Phenology:
Survival Needs April-Early June



April-May 
Bumble Bee 
Queen 
Flowers

Woodland Sunny Shrubs/Thickets
Dutchman’s Breeches* Wood Betony(Lousewort)* American Plum*

Virginia Bluebells* Prairie Smoke * Missouri Gooseberry*

Virginia Waterleaf* Sundial Lupine* American Black Currant*

Wild Geranium* Cream Wild Indigo Prairie Willow*

Common Blue Violet Pussy Willow*

Jacob’s Ladder Native Service Berry*

Shooting Star*

Large Flower Bellwort *Rusty Patched Flower



• Bumble bee worker populations increase from June 
through August. Workers care for young  and forage 
for food. 

• Workers live about a month.  Successful nests 
replace workers and increase nest size with a goal 
of producing a healthy number of new queens and 
males by the end of summer 

• Peak bee populations in July and August require 
peak available flowers during those months

Midwest Bumble Bee Phenology:
Survival Needs June-August



June-August 
Bumble Bee 
Flowers

Woodland Sunny Sunny

Sweet Joe Pye Weed* Culver’s Root* Cream Gentian

Dwarf Bush Honeysuckle* Native Roses* Native Penstemons

Hairy Wood Mint* Wild Bergamot* Nodding Onion

Early figwort Native St. John’s Wort* Early sunflower

Thickets Mountain Mint* New Jersey Tea

Native Blackberry Native Hyssop* Canada Milk Vetch

Black Raspberry Spotted Joe Pye Weed* White Wild Indigo

Leadplant* Native Blazing Star*

*Rusty Patched Flowers Native Thistles* Marbleseed



Midwest Bumble Bee Phenology: 
Survival Needs September-October 

Bumble bees have an annual life cycle. Only new 
queens, called gynes, that leave the nest in late 
summer and fall survive winter. They need:

• Native flowers blooming August through 
October to build body fat stores to survive 
winter hibernation. Larger queens have a 
higher survival rate.

• Natural leafy areas with loose soil to dig 
hibernation chambers that remain 
undisturbed in spring.



September-
October 
Bumble Bee 
Flowers

Woodland Sunny Sunny

Late Figwort Obedient Plant* Bottle Gentian*

Goldenrods: Zigzag, Elm-
leaved 

Great Blue Lobelia* Goldenrods: Showy*, Stiff, 
Riddell’s 

Heart-leaved, Arrow-
leaved, Big-leaved, Calico, 
Short’s Aster

Spotted Joe Pye Weed* Western  Sunflower

Native Hyssop* Native Hyssop* Asters: New England*, 
Aromatic Aster

Tall Bellflower Sneezeweed Ironweed

Hairy Wood Mint* * Rusty Patched Flowers



Every gyne that can’t find blooming 
flowers and a hibernation site and  
spring queen that can’t find a nest 
site and early flowers to feed her first 
brood means the loss of that bumble 
bee line.

Midwest Bumble Bee Phenology:
Survival Needs 



Community Science: another 
way to make a difference!



Online sales 
through March 
31- May pickup 
at Arboretum
foamadison.org

Tent Sale 
May 16 at 
Arboretum

Friends of the UW-Madison Arboretum 
Native Plant Sale

:



Getting started in B3: visit our website

https://dnr.wi.gov/tiny/
3096

https://dnr.wi.gov/tiny/3096
https://dnr.wi.gov/tiny/3096


Submit your bumble bee observations to 
Bumble Bee Watch
• https://www.bumblebeewatch.org/

https://www.bumblebeewatch.org/
https://www.bumblebeewatch.org/
https://www.bumblebeewatch.org/
https://www.bumblebeewatch.org/


Facebook Page: Bumble Bees, Native Bees 
and Native Habitat Community

Photo: Judy Cardin



Bumble Bee ID



Bumble Bees in Your Garden

• Most bumble bees seen April-May are huge 
queens

• Most of the bumble bees seen June-July are 
female workers foraging for food for the nest

• Bumble bee populations peak in July and August. 
Males start flying in July, and can have different 
color patterns than females of the same species

• Six species of bumble bees account for about 
75% of the bees reported. We will look at how to 
identify the female and males of those six species



Bumble Bees Species Likely to Buzz in 
Your Garden

❖Common Eastern

❖Two Spotted

❖Brown Belted

❖Red Belted

❖Half Black

❖Rusty Patched



Key ID Traits Photo Cards

https://dnr.wi.gov/tiny/3106

https://dnr.wi.gov/tiny/3106


Male Bumble Bee 
Traits: 

~ seven terga

~ longer antenna

~ no stinger point

~ no corbicula on tibia 
of hind leg

~ more yellow hair on 
face, vertex, body

~ longer shaggier hair

~ five species have 
enlarged eyes

~ perching behavior

Female Bumble Bee



Face

Vertex

Thorax 
Patch

T2

T1

T3

T4

T5

T6

Four Key ID Characteristics

❖ Face: Hair color on front of 
face

❖ Vertex: Hair color on top of 
head and nape of neck

❖ Thorax Patch: The size, shape 
and color of the patch 
between the wing pads

❖ Abdominal Sections: the 
color pattern of the ab 
sections, which are called 
terga, T1-6



1. medium length cheek/face

2.  black or very lightly 
intermixed face

3.  yellow vertex, sometimes 
heavy yellow like this example, 
sometimes lighter yellow

4. short, even hair 

5. T1 fully yellow, T2-6  black.

6.  corbicula on hind 
legs(pollen baskets)

Common Eastern Bumble Bee (Bombus impatiens)

Photo: Judy Cardin and Bob Plamann



❖ large square intermixed 
thorax patch. Note the 
wave pattern of the hairs. 

❖ dark face with a very few 
intermixed yellow hairs

❖ intermixed yellow  vertex

❖ T1 yellow, rest of abdomen 
black

❖ short even hair

Common Eastern Bumble Bee (Bombus impatiens)

Photo: Judy Cardin and Bob Plamann



❖ Medium length yellow face 
with yellow mustache 

❖ Long antennae

❖ Yellow vertex

❖ Large keyhole shaped thorax 
patch- can be intermixed or 
black

❖ Thorax hair long

❖ T1 fully yellow

❖ T2-7 usually  black, but can 
have varying amounts of 
intermixed yellow

❖ No corbicula, no stinger

Male Common eastern Bumble Bee  (Bombus impatiens)

Photo: Judy Cardin and Bob Plamann



1. medium length cheek/face

2. black face, occasionally 

with a very few yellow hairs

3. yellow vertex

4. long uneven hair

5. T1 yellow

6. T2 centrally yellow, 

often in a w shape, T3-6 

black

7. stinger point on T6

8.  pollen in corbicula 

Twospotted Bumble Bee (Bombus bimaculatus)

Photo: Judy Cardin and Bob Plamann



❖ yellow vertex

❖ black thorax patch, can be 

larger,  or partially 

intermixed so the black 

area is smaller. This is an 

example of a small partially 

intermixed thorax patch

❖ T1 yellow

❖ T2 centrally yellow, 

frequently in the W shape 

in this example

❖ T3-6 black

❖ long uneven hairPhoto: Judy Cardin and Bob Plamann

Twospotted Bumble Bee (Bombus bimaculatus)



Photo: Judy Cardin and Bob Plamann

Male Twospotted Bumble Bee (Bombus bimaculatus)

❖ Long antennae

❖ Normal sized eyes

❖ Medium length yellow face

❖ Yellow vertex

❖ Small intermixed or yellowed 
over thorax patch

❖ T1-T2 yellow. T2 usually 
centrally yellow, or with a dark 
smudge at side edge of T2

❖ T3-T6 primarily black, but can 
have varying partial yellow 
pattern. T7 black 



1.  very short face
2.  black face, occasionally a few 
yellow hairs
3.  black vertex, occasionally a 
few yellow hairs 
4. small black thorax dot, 
5. short even hair
6. T1 usually yellow. Occasionally 
the brown in T2 extends into T1
7.  T2 usually brown half moon 
bordered by black. 
Occasionally, the half moon can 
be yellow. Also occasionally the 
entire T2 section can be brown
8. T3-6 usually black. 
9. stinger point on T6
10.  corbicula carrying pollen

Photo: Judy Cardin and Bob Plamann

Brownbelted Bumble Bee (Bombus griseocollis)



❖  black face and vertex

❖  small black thorax dot

❖ yellow thorax sides

❖ T1 yellow

❖ T2 brown and yellow 

half moon bordered by 

black

❖ T3-6 black

❖ short even hair

Photo: Judy Cardin and Bob Plamann

Brownbelted Bumble Bee (Bombus griseocollis)



❖ Yellow face and vertex

❖ Greatly enlarged eyes

❖ Long antennae

❖ Small black thorax dot

❖ T1 yellow

❖ T2 brown half moon 
bordered by black on 
bottom of section

❖ T3-7 black

❖ No corbicula, 7 abdominal 
sections , no stinger

❖ Hair longer than a female 
griseocollis, but still 
relatively short and even

Photo: Judy Cardin and Bob Plamann

Male Brownbelted Bumble Bee (Bombus griseocollis)



Redbelted Bumble Bee (Bombus rufocinctus)

Red Morph

1. very short face

2. face can be black or yellow In 
this example, dense yellow around 
the antenna base

3.  yellow 

4.  short or long hair

5.  oval shaped thorax band or 
patch. This is an important ID 
characteristic

6. sides of thorax usually yellow

7.  T1 usually full yellow

8.  T2 on red morphs can be yellow, 
but often a combination of yellow 
and orange with the yellow in the 
center 

9.  T3-5, T6 black



Red Morph

❖ oval thorax patch

❖ T1 yellow

❖ T2 yellow on top, orange on 

bottom

❖ T3 black on top, orange on 

bottom

❖ T4 black on top, orange on 

bottom

❖ T5-6 black. T6 stinger point

❖ short even hair

Photo: Judy Cardin and Bob Plamann

Redbelted Bumble  Bee (Bombus rufocinctus)



Male Redbelted Bumble Bee (Bombus rufocinctus) 
Red Morph 

Photo: Judy Cardin and Bob Plamann

❖ Long antennae

❖ Short yellow or intermixed face

❖ Moderately enlarged eyes

❖ Yellow vertex

❖ Oval shape to thorax band. 
Upper side of band often 
intermixed with yellow

❖ Thorax “hunch”

❖ T1 yellow, T2 at least centrally 
yellow. The rest of abdominal 
sections can vary in color 

❖ No corbicula, 7 abdominal 
sections 

❖ No stinger point



Dark Morph

1. short face

2. yellow, black or intermixed face. 
This bee has a dark face with yellow 
hairs at the antenna base

3.  yellow vertex.

4.  short and even or long and shaggy 
hair. 

5.  oval shaped thorax patch/ band

6.  side of thorax yellow

7.  T1 yellow

8. T2 at least centrally yellow. This 
side view shows the top portion of 
T2 is yellow, and the yellow 
decreases as it approaches the 
edge of the section .

9.  T3-6 black - common in dark 
morph 

Photo: Judy Cardin and Bob Plamann

Redbelted Bumble Bee (Bombus rufocinctus)



Dark Morph

❖ centrally yellow vertex

❖ oval thorax patch

❖ T1 yellow

❖ T2 yellow slightly arced- 
decreases as it approaches 
edge of section

❖ T3-6 black

❖ hair short and even

Photo: Judy Cardin and Bob Plamann

Redbelted Bumble Bee (Bombus rufocinctus)



Photo: Judy Cardin and Bob Plamann

Male Redbelted Bumble Bee (Bombus rufocinctus)
Dark Morph 

❖ Long antennae

❖ Moderately enlarged eyes

❖ Yellow vertex

❖ Oval shape to thorax band. 
Upper side of band often 
intermixed with yellow

❖ Thorax “hunch”

❖ T1 yellow, T2 at least 
centrally yellow. The rest of 
abdominal sections vary in 
color 

❖ Seven abdominal sections, 
nostinger point



1. long horsey face 

2. black face, often with a few 
yellow hairs around antenna 
base

3. centrally yellow vertex

4. long hair

5. small thorax patch, often 
arrowhead shaped, pointing 
towards head

6. sides of thorax yellow

7. T1 yellow, sometimes black 
centrally on top of section. 

8. T2 yellow, sometimes with 
black centrally. Edges of 
section full yellow

9. T3-6 usually black. 
Occasionally yellow fringe on 
sides of T5. 

Photo: Judy Cardin and Bob Plamann

Half-black Bumble Bee (B. vagans)



❖ black face

❖ centrally yellow vertex

❖ arrowhead shaped 
thorax patch pointing 
towards head

❖ sides of thorax yellow

❖ T1 yellow, with black 
centrally on top of 
section

❖ T2 fully yellow on sid 
edges

❖ T3-4 black

❖ long hair

❖ carrying pollen in 
corbicula 

Photo: Judy Cardin and Bob Plamann

Half-black Bumble Bee (B. vagans)



Photo: Judy Cardin and Bob Plamann

❖ Long antennae

❖ Long yellow face, normal sized 
eyes

❖ Yellow vertex

❖ Small often arrowhead shaped 
thorax patch, can be 
intermixed or yellowed 

❖ T1-T2 yellow. Sometimes 
yellow on T5-6, and/or yellow 
running down the sides of T3-6

❖ Seven abdominal sections

Male Half-black Bumble Bee (Bombus vagans)



1. short face
2. black face
3. black vertex, occasionally a 
very few yellow hairs  
4. black “thumbtack” thorax 
band that points towards 
abdomen 
5.  long even hair
6. thorax side black behind wing 
pad
7. T1 usually yellow
8. T2 usually yellow with a 
rusty patch bordered by 
yellow 
9. T3-6 black
10. stinger point on T6
11. corbiculum with pollen

Rusty patched Bumble Bee (Bombus affinis)

Photo: Judy Cardin and Bob Plamann



❖ thumbtack thorax bar 
pointing down towards 
abdomen 

❖ black behind wing pads
❖ T1 yellow
❖ T2 yellow with rusty 

patch bordered by 
yellow 

❖ T3-6 black
❖ stinger point on T6
❖ carrying pollen 
❖ long even hair

Photo: Judy Cardin and Bob Plamann

Rusty patched Bumble Bee (Bombus affinis)



❖ Short black face
❖ Yellow or intermixed vertex
❖ Thumbtack shaped thorax 

band, often intermixed 
with yellow

❖ Thorax hair shaggier than a 
female

❖ Thorax side black behind 
wing pad

❖ T1 usually yellow
❖ T2 yellow with a central 

rusty patch bordered by 
yellow on the bottom

❖ T3-7 usually black, 
occasionally some yellow or 
orange hairs

❖ N0 stinger point 

Male Rusty patched Bumble Bee (Bombus affinis)

Photo: Judy Cardin and Bob Plamann





Rusty patched queen: 
-small upside down tear-drop 
shaped thorax patch
-no rusty patch on T2



Questions?

Thank you! 

Thanks!
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