SPECIES ABSTRACT – Yellow-banded bumble bee
NOMENCLATURE & TAXONOMY

Scientific name (with authority): Bombus terricola (Kirby 1837)
Synonymy: None
Family: Apidae
Common name(s): Yellow-banded bumble bee
Taxonomic history
Of the five exclusively North American species of subgenus Bombus, four of them are generally accepted as full species. However, some authors consider the fifth, B. occidentalis, to be a subspecies of B. terricola, but this is not accepted by other experts (NatureServe 2018).
STATUS & DISTRIBUTION

All information on status and rankings is from NatureServe (2023).

General Status
Global rank: G3G4
US national status: NU
Canada national status: N4?
	RANKED AS S1, S2 or LISTED as T or E by State/Province
	RANKED AS S3-S5 OR S?
	RANKED as SR or SRF
	RANKED as SH or SX

	Connecticut (S1S2), Maryland (S1), Massachusetts (S2S3), Michigan (S2S3), Virginia (S1), West Virginia (S2S3), Wisconsin (S1)
	Maine (S3), Vermont (S3), Alberta (S4), British Columbia (S3S4), Manitoba (S3S5), New Brunswick (S4), Newfoundland Island (S3S4), Northwest Territories (S3), Nova Scotia (S3), New York (S3), North Carolina (S3S4), Ontario (S3S5), Prince Edward Island (S3), Saskatchewan (S3S5), Yukon Territory (S3)
	
	Illinois (SX), Indiana (SH)


Northern New England Status (New Hampshire, Maine, Vermont):
	State 
	State rank
	# of state occurrences
	WMNF occurrences

	
	
	Total
	Historic
	Total
	Historic

	New Hampshire
	SNR
	60+
	22
	30+
	~6

	Maine
	SU/SC
	15
	?
	?
	?

	Vermont
	S2/T
	73
	?
	N/A
	N/A


Maine occurrence info from MDGIF (2016). New Hampshire occurrence info from Jacobson et al. (2018) and iNaturalist (2023). Vermont information is from McFarland et al. (2015). 
While the WMNF in NH has been extensively surveyed in recent years (Jacobson et al. 2018, Tucker and Rehan 2016), the Maine portion of the Forest has not. In iNaturalist (2023), there are no observation of the species on the WMNF in Maine.
Legal status

	
	Federal Endangered
	
	ME State Endangered

	
	Federal Threatened
	
	ME State Threatened

	X
	USFS, WMNF Sensitive 
	X
	ME State Special Concern

	X
	USFS, GMNF Sensitive
	
	ME Possibly Extirpated

	
	NH State Endangered
	
	VT State Endangered

	
	NH State Threatened
	X
	VT State Threatened

	
	NH State Special Concern
	
	VT State Special Concern

	
	None of the above
	
	


Distribution 
Ranges throughout much of the northern and mountain forests of North America, from the taiga of Labrador south through the Appalachians to North Carolina and Tennessee, and in the west from the Northwest Territories south through central British Columbia to the mountains of northern Utah (NatureServe 2023).
Current distribution in northern New England relative to species global range

	
	Endemic to New Hampshire
	
	Disjunct in Vermont

	
	Endemic to Maine
	
	Disjunct in northern New England

	
	Endemic to Vermont
	X
	Center of range in northern New England 

	
	Endemic to northern New England
	
	Edge of range in northern New England

	
	Disjunct in New Hampshire
	
	Long distance migratory 

	
	Disjunct in Maine
	
	Extirpated in northern New England


Current distribution in northern New England by county and town
According to Jacobson et al. (2018) and Tucker and Rehan (2016), in New Hampshire, the species appears to be restricted to the high-elevation White Mountain region. However, recent occurrences in iNaturalist (2023) demonstrate the species may be widespread throughout the state.
In Vermont, the yellow-banded bumble bee has been found in numerous locations state-wide (McFarland 2015).

In Maine, 15 current element occurrences appear to be spread across the state (MDGIF 2015). 
Current distribution in WMNF relative to species’ global, North American, and state range
	WMNF’s position within N. Am. range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A

	WMNF’s position within NH range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A

	WMNF’s position within ME range
	X
	Central
	
	Peripheral
	
	Disjunct
	
	N/A


Current occurrences on the WMNF 
The species can be found in suitable habitat throughout the WMNF. Researchers encountered the species in the New Hampshire towns and townships of Carroll, Conway, Berlin, Randolph, Bartlett, Milan, Jefferson, Benton, Gorham, Thompson and Meserve’s Purchase, and Green’s Grant (Jacobson et al. 2018, Tucker and Rehan 2016). According to work by Tucker and Rehan (2016), the yellow-banded bumble bee is the most commonly encountered bumble bee species in the WMNF.
Citizen scientists have also documented the species in many locations throughout the WMNF in recent years, including the alpine zone (iNaturalist 2023).

Historic occurrences on the WMNF
There appear to be a handful of historic occurrences on the WMNF (Jacobson et al. 2018), but it is unclear if they’ve been re-surveyed.
Population Trend

	Spatial Scale
	Documented Decline
	Suspected Decline
	Stable or Increasing
	Unknown

	Within WMNF
	
	X
	
	

	Within GMNF
	
	X
	
	

	Within New Hampshire
	X
	
	
	

	Within Maine
	X
	
	
	

	Within Vermont
	X
	
	
	

	Within northern New England
	X
	
	
	

	Within North America
	X
	
	
	

	Globally
	X
	
	
	


In the 1990s, this was a common, widespread bumble bee in eastern and central North America but it has suffered a serious decline since about 2003 over much of its southern and eastern range. However, it has a broad range across the boreal and taiga regions of Canada, where it is (anecdotally at least) still common. In the eastern United States, it is still found regularly in and east of Vermont, and still occurs in the Great Smoky Mountains, but recent records elsewhere in the eastern United States and Canada are few. The trends in the western boreal part of its range in Canada are not known, but it remains common in the southeastern Yukon and southwestern Northwest Territories, so it seems likely that large declines have not occurred there (NatureServe 2018). Cameron et al. (2011) estimated that the species has declined across its entire North American range by 87%.

The species has declined elsewhere but continues to be found in low numbers in northern New England, including Maine; the number of modern collections is far fewer than historic, suggesting declines have occurred, but statewide survey effort needed to confidently assess status (MDGIF 2016). Bushmann and Drummond (2015) noted declines in B. terricola numbers in lowbush blueberry habitat in downeast Maine when comparing histrorical data to their 2010 through 2012 surveys. However, they noted a strong resurgence of the species in 2014 when they found the species at 49.4% of 87 locales sampled.
In New Hampshire, Jacobson et al. (2018) documented a population decline. Jacobson et al. (2018) and Tucker and Rehan (2016) also noted a range constriction; the species appears now to only occur in the White Mountain region of the state where it might be the most common species of bumble bee.
Richardson et al. (2018) documented a 79% decline in Vermont. In 2012, the Vermont Bumble Bee Survey found just 26 B. terricola out of 5,053 specimens (0.5%) and 66 (~1%) of more than 5,000 specimens in 2013. It was found at just 73 out of over 1,500 survey sites during the two-year survey. B. terricola was encountered rarely in southern Vermont, in widely scattered locations in the Champlain Valley and central Vermont, and more widespread in the Northeast Kingdom region.
Jacobson et al. (2018) noted that recent studies, including Bushmann and Drummond (2015) and Tucker and Rehan (2016), hint that the species may be recovering in the northeast, at least in restricted habitats.

Based on the relative abundance of the yellow-banded bumble bee in proportion to other bumble bee species over time, there appears to be recent (i.e. past 10-20 years; decade 1992 – 2001 compared with the most recent decade 2002 – 2011) declines within the provinces of BC, SK, MB, ON, QC, NB and NS. There is not enough data from more norther provinces (YT, NT and northern portions of AB, SK, MB, ON, QC and NF) to reach conclusions from those areas (COSEWIC 2015). In Ontario and Quebec, B. terricola’s effective population size has decreased orders of magnitude from pre-Holocene levels (Kent et al. 2021).
LIFE HISTORY INFORMATION

Food and feeding behavior

Like other bumble bees, the Yellow-banded Bumble Bee is a generalist pollen forager and has been collected from a wide variety of plant species. This species also can “nectar-rob” (i.e., the bees bite holes in the base of flowers to reach the nectar without contacting anthers and/or stigma, and thus do not pollinate the flower) allowing workers to forage for nectar from long-tubed flowers. Larvae feed on pollen and nectar (COSEWIC 2015).

Compared to other Bombus species, the yellow-banded bumblebee may forage on fewer plant species (Butler et al. 2021).

Reproductive strategy and method(s) 
Bumble bees are holometabolous insects with four developmental stages: egg, larva, pupa, and adult. They are eusocial and have three adult forms or castes: the queen (reproductive female), workers (unmated daughters of the queen that usually do not reproduce) and males. Colonies are annual, with one generation per year.
Nests are established in abandoned rodent burrows, grassy hummocks, rotted logs or openings in dead wood. The queen builds and defends this nest early on. A few weeks after the queen’s initial egg laying, female workers emerge and begin foraging for the colony, tending the nest, protecting the colony and feeding the brood. The queen remains in the nest and continues to produce eggs. The maximum number of workers recorded by a captive Yellow-banded Bumble Bee colony was 94, which is slightly similar to two wild colonies that contained 104 and 87 workers. The estimated total number of workers produced was likely close to twice that amount.

Little is known about mating behavior and colony dynamics in the Yellow-banded Bumble Bee. In the closely related Common Eastern Bumble Bee, females mate with a single male during a single mating event and (as with all bees) the sperm is stored in a spermatheca until used in fertilization (COSEWIC 2015).

Reproductive age and periodicity 
Males reproduce in their first and only season of life; queens live and mate for at least two seasons (COSEWIC 2015).

Breeding or reproductive season/reproductive phenology 
Mating occurs in the fall, males die and only the queen enters diapause and overwinters; typically they emerge in April or May and begin to forage for pollen and nectar, and to search for suitable nest sites to begin their colonies. As summer progresses, the colony reaches maximum worker production and begins producing males and potential queens (COSEWIC 2015).
Production and dispersal of progeny or propagules
As summer progresses the colony reaches maximum worker production and begins producing males and potential queens. The number of potential queens produced by Yellow-banded Bumble Bee colonies ranges from 0 - 58. These reproductive individuals leave the nest and mate.

There is some evidence that bumble bees are able to disperse relatively long distances. Males of a closely related old world species, Buff-tailed Bumble Bee (Bombus terrestris), are estimated to fly between 2.6 and 9.9 km from the colony of origin.

Eggs hatch after approximately four days and larvae feed on pollen and nectar. The larval stage of bumble bees has four instars. After almost two weeks larvae spin cocoons and pupate. Pupae develop for two weeks before hatching as adults. In total, development takes approximately five weeks but varies with temperature and food supply (COSEWIC 2015).
Survival rate for progeny
Workers and males all die during their first season of life (COSEWIC 2015). There is no information on the survival rate of potential queens.
Reproductive status on the WMNF

Reproduction is assumed to occur on the WMNF where habitat exists and the species has been documented.
Lifespan
Males and workers die at the end of the season and only the queen overwinters. The average lifespan of bumble bees varies. A study in Doaktown, NB found that the average lifetime for a wild foraging worker was 13 days, substantially lower than lab-reared workers, likely due to exposure to environmental hazards. Queens live for just over a year and males just a few weeks at the end of the colony cycle. (COSEWIC 2015). 
Migration
Non-migratory. Queens overwinter.
Relationships with other species

Yellow-banded Bumble Bee is a generalist forager; it naturally co-forages and competes with many other bee species for food pollen and nectar. This species also can “nectar-rob” (i.e., the bees bite holes in the base of flowers to reach the nectar without contacting anthers and/or stigma, and thus do not pollinate the flower) allowing workers to forage for nectar from long-tubed flowers . Yellow-banded Bumble Bee likely has important mutualistic relationships with native flowering plant species, which may rely on it for pollination. These plants could be negatively impacted by declines in Yellow-banded Bumble Bee populations. The extent of interdependence of individual plant species is unknown.
A wide range of invertebrates parasitize bumble bees at all stages of the colony cycle. Spring queens can be infected by nematodes (Sphaerularia bombi) or protozoa (Apicystis bombi) rendering them incapable of founding colonies. During the summer, workers may acquire parasites (e.g., Crithidia bombi, Nosema bombi), while foraging on flowers contaminated by infected bees.

Some cuckoo bumble bees (subgenus Psithyrus) specialize in usurping queens of the subgenus Bombus s.str. (e.g. the Yellow-banded Bumble Bee). Adult female cuckoo bumble bees enter the colony, occasionally killing the queen or otherwise injuring her, and lay their own eggs, which are cared for by the remaining host workers. Any eggs laid by the Yellow-banded Bumble Bee queen are destroyed by the cuckoo bumble bee queen. Yellow-banded Bumble Bee is host to the Gypsy Cuckoo Bumble Bee (B. bohemicus) and may also be host to Suckley’s Bumble Bee (B. suckleyi) and Indiscriminate Cuckoo Bumble Bee (B. insularis).

The internal mite Locustacarus buchneri is a common parasite that lives within the respiratory tubes and air sacs of many bumble bee species. An unusually high prevalence of this parasite has been found in the Yellow-banded Bumble Bee in Alberta.

Nosema bombi is a microsporidian gut and tissue parasite of bumble bees which can reduce survival and foraging efficiency. Nosema bombi infection is considered low among wild bumble bees (average infection rates = 5-10%). Recent field surveys across the United States (Cameron et al. 2011) found the highest levels of N. bombi infection (i.e., over 35%) among declining bumble bee species, which supports the hypothesis that this parasite is a serious threat. Although the Yellow-banded was excluded from the analyses due to too few specimens, the proportion of infected individuals was nonetheless greater than that of any stable species (Cameron et al. 2011).

Predators of adult bumble bees include robber flies (Family Asilidae) and crab spiders (Family Thomisidae). Thickheaded (Family Conopidae) and Humpbacked (Family Phoridae) flies are parasitoids of adult bumble bees. Raccoons, skunks, bears and other mammals are known to destroy and consume bumble bee colonies (COSEWIC 2015).

The use of the highly successful Common Eastern Bumble Bee [(originally from central Canada and the US but now used for pollination of greenhouse crops (e.g. tomato) and field crops (e.g. blueberry throughout Canada)] may further impact yellow-banded populations. The movement of this species may threaten declining populations as it is now known to be established in the wild outside its native range and has expanded its native range eastward. This successful species may outcompete the Yellow-banded Bumble Bee for nesting habitat or forage resources (COSEWIC 2015. 

The species’ relationship with the introduced European honey bee is detailed in the “Anthropogenic disturbance” section.

Other 
N/A.
HABITAT

General Description
Yellow-banded Bumble Bee is a habitat generalist within open coniferous, deciduous and mixed-wood forests, wet and dry meadows and prairie grasslands, meadows bordering riparian zones, and along roadsides, in taiga adjacent to wooded areas, urban parks, gardens and agricultural areas, subalpine habitats and more isolated natural areas. 
Like other bumble bees, the Yellow-banded Bumble Bee is a generalist pollen forager and has been collected from a wide variety of plant species. Bumble bee queens emerge early in the spring, and thus require early-flowering plants to succeed. Most bumble bees are able to feed on a wide range of flowers. As these bees are obligatorily social, they are dependent on diverse plant communities, and need pollen and nectar resource availability to remain high throughout the active period of the colony. Therefore, only habitats supporting rich plant communities provide the nutrition to support bumble bee colonies.
Queens overwinter, typically by burrowing in loose soil or rotting trees. Yellow-banded Bumble Bees nest underground, often in abandoned rodent burrows located at depths of 15 to 45 cm with downward sloping entrances. Nest sites have been located in old fields (COSEWIC 2015).

Habitat associations  

	
	Terrestrial (Uplands)
	
	Palustrine (Wetlands)

	
	 Forests and Woodlands 
	
	 Forested Wetlands 

	
	  Spruce-fir northern hardwood forests
	
	  Floodplain forests

	
	    Subalpine krummholtz 
	
	  Hardwood swamps

	
	    Montane spruce-fir forests (>2500’)
	
	  Softwood swamps

	
	    Lowland spruce-fir forests
	
	  Seeps, springs, vernal pools

	
	    Red spruce-northern hardwood forest
	X
	 Open Wetlands 

	
	    Aspen/paper birch forests
	
	  Open peatlands

	
	  Northern hardwood forests
	
	  Marshes and sedge meadows

	
	    Rich northern hardwood forests 
	
	  Wet shores

	
	    Hemlock forests
	
	  Shrub swamps

	
	  Oak-pine-northern hardwood forests
	
	Lacustrine (Lakes & Ponds) 

	P
	Open Uplands 
	
	  Small, high elevation acidic ponds

	
	  Upland shores
	
	Riverine (Rivers and Streams)

	X
	  Meadows 
	
	Subterranean 

	X
	  Alpine 
	
	Unknown

	X
	  Shrub openings 
	
	

	
	  Outcrops, cliffs and talus
	
	


O = obligate; P = prefers habitat; X = uses habitat

The yellow-banded bumble bee is a habitat generalist within open coniferous, deciduous and mixed-wood forests, wet and dry meadows and prairie grasslands, meadows bordering riparian zones, and along roadsides, in taiga adjacent to wooded areas, urban parks, gardens and agricultural areas, subalpine habitats and more isolated natural areas. (COSEWIC 2015).
Habitat Status

The Yellow-banded Bumble Bee has a large range in Canada spanning numerous ecozones and habitat types. It is unlikely that habitat loss has caused its decline at such large scales. Threats which may work to decrease habitat quality at this large scale include pathogen spillover (Tsvetkov 2021) and climate change.

Agriculture makes up less than 1% of the boreal shield. However, habitat loss due to urbanization or intensive agriculture may threaten this species in parts of its range. Increased agriculture in ecozones inhabited by the Yellow-banded Bumble Bee (i.e. Mixedwood Plains, Atlantic Maritime, Prairies) show diminished wildlife habitat capacity. However, some recent sightings have been in agricultural and urban areas, indicating the species may be able to persist in certain conditions.
Terrestrial habitats 

	Stand Age
	Location in Stand

	
	Old growth
	
	Forest interior

	
	Late successional
	X
	Aquatic-terrestrial edge

	
	Mature
	X
	Opening-shrubland edge

	
	Sapling/Pole 
	X
	Opening-forest edge

	X
	Young (seedling)
	X
	Shrubland-forest edge

	
	Variable 
	X
	Opening interior

	
	No preference
	
	Variable 

	
	Unknown
	
	No preference

	
	
	
	Unknown


O = obligate; P = prefers habitat; X = uses habitat

The yellow-banded bumble bee can be found in any open habitat with floral resources.
Preferred terrestrial habitat parameters

	Stand Area
	Elevation

	
	1-10 acres
	X
	<1500’

	
	11-50 acres
	X
	1500-2500’

	
	51-200 acres
	X
	2500-3500’

	
	201-500 acres
	X
	>3500’

	
	501-1000 acres
	
	No preference

	X
	No preference
	
	Unknown

	
	Unknown
	
	


Elevation may play in important role for this species (Butler et al. 2021, Jacobson et al. 2018, Tucker and Rehan 2016, COSEWIC 2015). These habitats may serve as refugia. They are appear to be more common in higher elevation areas than other species, perhaps because they have a more northerly range and are cold-adapted; hermoregulation is likely an important adaptation because the yellow-banded bumble bee is an early-emerging species and occurs at high latitudes (COSEWIC 2015). The species has been documented in the alpine zone of the WMNF (iNaturalist 2023).
Preferred terrestrial/riparian habitat structure

	Forest structure
	Shrub layer
	Ground cover

	
	Supercanopy layer
	
	Deciduous
	X
	Herbs/Forbs

	
	Main canopy layer
	
	Coniferous
	
	Moss/Lichen

	
	Midstory layer
	
	Mixed
	
	Leaf Litter

	
	Shrub layer
	
	Ericaceous
	X
	Exposed soil

	
	Ground cover
	
	Dense
	
	Dense

	
	>60% canopy closure
	
	Intermediate
	
	Intermediate

	
	30-60% canopy closure
	
	Sparse
	
	Sparse

	X
	<30% canopy closure
	
	Absent
	
	Absent

	
	No preference
	X
	No preference
	
	No preference

	
	Unknown
	
	Unknown
	
	Unknown


Queens overwinter, typically by burrowing in loose soil or rotting trees (COSEWIC 2015).

Preferred terrestrial habitat features

	X
	Down logs
	X
	Snags
	X
	Log/debris piles

	X
	Cavities
	
	Loose bark
	
	Hard mast producers

	
	Gravel pits
	
	Human structures
	X
	Soft mast producers

	
	Fence rows
	
	Near water
	
	Caves (and mines)

	
	Rocky outcrops
	
	No preferences
	
	Unknown


Soft mast producers (e.g. rubus and prunus) generally provide the floral resources required of adult bumble bees. Downed wood can be used as overwintering and nest sites while snags with cavities can also provide nesting habitat.
Preferred terrestrial soil features

	Soil texture
	Soil permeability
	Soil pH

	
	Bedrock/outcrops
	
	Rapid
	
	Strongly acid, <5.0

	
	Boulders
	
	Moderate
	
	Medium acid, 5.1-6.5

	
	Cobbles
	
	Slow
	
	Neutral, 6.6-7.3

	
	Gravel
	X
	No preference
	
	Medium alkaline, 7.4-8.4

	
	Sand
	
	Unknown
	
	Strongly alkaline, 8.5+

	
	Loam
	
	
	X
	No preference

	
	Silt
	
	
	
	Unknown

	
	Clay
	
	
	
	

	X
	No preference
	
	
	
	

	
	Unknown
	
	
	
	


Loose, exposed soil can be used as nesting sites (COSEWIC 2015), but preferred soil texture is unknown.

Preferred lacustrine/riverine habitat parameters
	Substrate
	Aquatic Vegetation
	Elevation

	
	Bedrock
	
	Submerged
	
	<1500’

	
	Boulders
	
	Emergent
	
	1500-2500’

	
	Cobbles
	
	Floating
	
	2500-3500’

	
	Gravel
	X
	No preference
	
	>3500’

	
	Sand
	
	Unknown
	
	No preference

	
	Organic
	Lacustrine/Riverine edge
	X
	Unknown

	
	Detritus
	
	Trees at edge
	
	

	X
	No preference
	
	Shrubs at edge
	
	

	
	Unknown
	X
	Herbaceous edge
	
	

	
	
	
	Sandy, muddy or peat edge
	
	

	
	
	
	No preference
	
	

	
	
	
	Unknown
	
	


Many species of herbaceous plants found on cobble, gravel, and sand bars of rivers, such as willow (Salix), dogwood (Cornus), and goldenrod (Solidago), can provide nectar sources for bumble bees.
Important preferred lacustrine/riverine habitat water parameters

	O2 concentrations
	Water pH
	Water temperature

	
	High, >9 ppm
	
	Strongly acid, <5.0
	
	Warm

	
	Moderate, 6-9 ppm
	
	Medium acid, 5.1-6.5
	
	Cool

	
	Low, <6 ppm
	
	Neutral, 6.6-7.3
	
	Cold

	X
	No preference
	
	Medium alkaline, 7.4-8.4
	X
	No preference

	
	Unknown
	
	Strongly alkaline, 8.5+
	
	Unknown

	ANC
	X
	No preference 
	Water depth

	
	Low, <15 mg/l
	
	Unknown
	
	Very shallow, <15 feet

	
	Moderate, 20-50 mg/l
	 
	
	Shallow, 15-30 feet

	
	High, >50 mg/l
	
	
	Moderate, 30-100 feet

	X
	No preference
	
	
	Deep. >100 feet

	
	Unknown
	
	X
	No preference

	
	
	
	
	Unknown


Preferred lacustrine habitat parameters and features
	Habitat zones 
	Trophic state
	Features

	
	Profundal
	
	Dystrophic
	
	Natural origin

	
	Sublittoral
	
	Oligotrophic
	
	Post-glacial, old 

	
	Rocky littoral or shoal
	
	Mesotrophic
	
	Beaver ponds

	
	Mud-sand littoral
	
	Eutrophic
	
	Islands

	
	Macrophyte bed
	X
	No preference
	
	Surface wood/rocks

	X
	No preference
	
	Unknown
	
	Submerged wood/rocks

	
	Unknown
	Lake/pond size
	
	Floating bog mats

	
	
	
	1-10 acres
	
	Stable water level

	
	
	
	11-50 acres
	X
	No preference

	
	
	
	51-200 acres
	
	Unknown

	
	
	
	>200 acres
	
	

	
	
	X
	No preference
	
	

	
	
	
	Unknown
	
	


Preferred riverine habitat parameters and features

	Flow type 
	Stream structure
	Trophic status 

	
	Perennial 
	
	Pools
	
	Oligotrophic

	
	Intermittent
	
	Riffles
	
	Mesotrophic

	X
	No preference
	
	Side channels
	X
	No preference

	
	Unknown
	X
	No preference
	
	Unknown

	Bank full width
	
	Unknown
	Features

	
	0-10 feet
	Channel slope 
	
	Woody debris/log jams

	
	10-30 feet
	
	Low, <2%
	
	Stable bank

	
	>30 feet
	
	Moderate, 2-4%
	
	Eroding bank

	X
	No preference
	
	High, >4%
	
	Overhanging/cut bank

	
	Unknown
	X
	No preference
	
	Rocks/boulders

	
	 
	
	Unknown
	X
	No preference

	Drainage size
	Canopy closure
	
	Unknown

	
	Small, < 10 mi2
	
	>75% canopy closure
	
	

	X
	Moderate, 10-100 mi2
	
	50-75% canopy closure
	
	

	X
	Large rivers, >100 mi2
	X
	<50% canopy closure
	
	

	
	No preference
	
	No preference
	
	

	
	Unknown
	
	Unknown
	
	


Large rivers provide the regular disturbance necessary for herbaceous plants to thrive.
Preferred palustrine habitat parameters and features

	Area
	Nutrient Availability
	Features

	
	1-10 acres
	
	Minerotrophic
	
	Vernal pool

	
	11-50 acres
	
	Oligotrophic
	
	Beaver-influenced

	
	51-200 acres
	
	Ombrotrophic
	
	Not beaver-influenced

	
	>200 acres
	X
	No preference
	
	Larch/wt. cedar dominated

	X
	No preference
	
	Unknown
	
	Balsam fir dominated

	
	Unknown
	Peatland Type
	X
	Wetland edge

	Elevation tc "Elevation " \l 5
	
	Basin bog
	
	Wetland interior

	
	<1500’
	
	Lakeshore bog
	
	Open water

	
	1500-2500’
	
	Alpine bog
	
	Sandy, muddy or peat edge

	
	2500-3500’
	
	Poor fen
	
	Dead wood

	
	>3500’
	
	Medium fen
	
	No preference

	
	No preference
	
	Rich fen
	
	Unknown

	X
	Unknown
	X
	No preference
	
	

	
	
	
	Unknown
	
	


Home range size

Unknown.
LANDSCAPE PATTERNS
Habitat patch size requirements
It is likely that larger habitat patches with more floral resources can support more bumblebees. However, research has not quantified this relationship.
Habitat patch distribution requirements

There is some evidence that bumble bees are able to disperse relatively long distances. Dispersal is likely important to survival based on studies that have examined the patchiness of bumble bee habitat (COSEWIC 2015).
Connectivity requirements
See above. Given that bumble bee habitat is patchy by nature, habitat patched are inherently disconnected.
ECOLOGICAL PROCESSES THAT AFFECT THE SPECIES
Natural disturbance 

	X
	Wind
	X
	Fire
	X
	Flooding

	
	Ice & snow loading
	
	Downslope mvmt.
	
	Water/ice mvmt.

	X
	Insect/disease infestations
	
	None
	
	Unknown


Any process creates enough disturbance to favor herbaceous plants and shrubs would benefit the yellow-banded bumble bee.
Anthropogenic (human-caused) disturbance 
	X
	Agriculture
	X
	Transportation system development
	X
	Invasive exotics

	
	Rural development
	X
	Forestry & wildlife habitat management
	
	Accelerated climate change

	X
	Suburban/Urban development
	
	Atmospheric deposition
	
	None

	
	Other
	
	
	
	
	
	


Pathogen spillover has been implicated in the significant declines of many wide-ranging and is considered a major threat to bumble bees in North America. Pathogen spillover due to the increased use of managed bumble bees in greenhouse operations in recent decades has been implicated in the declines of the Yellow-banded Bumble Bee, the Rusty-patched Bumble Bee and the Western Bumble Bee and could provide an avenue for rapid and catastrophic disease outbreaks in the future. Pathogen spillover occurs when pathogens spread from a heavily infected ‘reservoir’ host population to a sympatric ‘non-reservoir’ host population. Managed bumble bees have been documented to have much higher than natural levels of pathogens. The use of infected commercial bumble bees (e.g., Common Eastern Bumble Bee [Bombus impatiens] in Canada) for greenhouse pollination is known to cause pathogen spillover into populations of wild bumble bees foraging nearby. The parasite species involved (Crithidia bombi and Nosema bombi) in spillover to wild bumble bee have detrimental effects on colony-founding queens, foraging workers and entire nests. Additional studies have found declining species including the Yellow-banded Bumble Bee to have higher pathogen loads in the wild compared to co-occurring (Tsvetkov et al. 2021, COSEWIC 2015).
In agricultural and urban landscapes. the Yellow-banded Bumble Bee likely competes for nectar and pollen with the introduced and managed European Honey Bee. However, competition is difficult to quantify under natural conditions, so the impact in agricultural landscapes is unknown. The European Honey Bee has been in North America for hundreds of years making it difficult to correlate the recent decline of the Yellow-banded Bumble Bee to direct competition. However, there is increasing evidence that the honey bee poses threats to natural mutualisms. Recent studies have shown that honey bee diseases may be transmittable to bumble bees. Given that disease is a rampant problem in managed honey bees, honey bees do pose a threat to native bumble bees (COSEWIC 2015).

Climate change is another possible threat to bumble bees. Climate variability is to likely have a greater detrimental effect on invertebrates than warmer temperatures. Given the pattern of greater climate extremes with climate change, there is reason to suspect the threat posed by climatic variability may impact the Yellow-banded Bumble Bee. Increased drought and/or flooding could also impact the Yellow-banded Bumble Bee but the extent of this threat is unknown.

At the congeneric level, it has been found that bumble bee species with narrow climatic tolerances are more vulnerable to extrinsic threats. A recent study determined bee species are emerging 10 days earlier than a century ago due to climate change. This could lead to mismatch of early spring forage or increase the likelihood of queens emerging before the end of winter storms. Either of these scenarios could lead to the death of founding queens; however, it is not currently known if this is the case for native bees.

Yellow-banded bumble bee declines are most prominent in the southern portion of its range, consistent with the species being outcompeted at its warm boundary by more southern warm-adapted species. Northern-latitude species tend to be declining more than southern species, consistent with climate change.

Bumble bees require a constant suite of floral resources that supply pollen and nectar throughout the growing season; climate change may lead to phenological mismatches between bees and the plants on which they feed (COSEWIC 2015.

Succession

The natural succession of meadows and other habitats created by disturbance likely lead to slow shifts in the location of suitable habitat.

Ecological roles

	
	Herbivore (grazer)
	
	Scavenger/detritivore

	
	Omnivore
	
	Insectivore

	
	Carnivore
	
	Granivore

	
	Predator
	X
	Pollinator

	X
	Prey
	
	Parasitic

	
	Cavity excavator
	
	Piscivore, invertivore


The yellow-banded bumblebee may serve as an important pollinator for a number of rare alpine plants on the WMNF (Jacobson et al. 2018).

Other processes 

	
	Energy flow
	
	Competition
	
	Other____________

	
	Nutrient cycling
	X
	Disease
	
	Other____________

	
	Temperature flux
	
	Herbivory
	
	None

	
	Moisture flow
	X
	Predation
	
	Unknown


There exists the potential for managed bumble bees and honey bees to transmit or amplify diseases to wild bees is high throughout most provinces and territories (COSEWIC 2015).
See previous sections for more information on disease and predation.

THREATS AND LIMITING FACTORS
Most threats to Yellow-banded Bumble Bee have a high impact at a local scale. However, when threats are considered across the species’ Canadian range and throughout the natural areas where the species occurs, many of the threats are unknown or considered negligible (COSEWIC 2015.
Habitat related threats

	X
	Loss of habitat 
	
	 Decline in quality (alteration)
	X
	Invasive exotic species

	X
	Fragmentation
	
	 Inadequate disturbance regime
	
	None

	
	Succession
	
	 Impacts of roads/trails 
	
	Unknown


Eusocial organisms are at increased risk of extinction compared with many other animal species due to their haplodiploid genetic system. Under normal conditions, unfertilized eggs become males and fertilized eggs become females. Thus, males (haploid) contain half the genes a female (diploid) does. In cases where there is a small population due to inbreeding and decline, sex-determining locus heterozygosity is low and diploid males are produced leading to an extinction vortex. Thus, bees are more vulnerable than most other animal species to habitat fragmentation.
Habitat loss from intensive residential and commercial developments within the urban areas may be contributing to local declines of this species but is not a major threat throughout the majority of this species’ range (COSEWIC 2015).

Habitat loss as a result of agricultural intensification is ongoing throughout southern portions of the species’ range, which has some of the most highly urbanized and farmed regions in Canada and the U.S. However, since much of this species’ range is in the boreal ecozone, habitat loss due to agriculture is unlikely to be a major range-wide threat (COSEWIC 2015).

The yellow-banded bumblebee may be at greater risk of foraging habitat loss than other species because it appears to forage on fewer plants than other species (Butler et al. 2021).

Non-habitat related threats 
	
	Predation/herbivory
	
	Harvest/collection 
	
	Loss of pollen/seed dispersal vector

	
	Loss of prey base
	
	Reproductive traits
	
	Pollution

	X
	Disease
	X
	Competition
	
	Disturbance due to human presence

	X
	Parasitism
	X
	Genetics
	
	Trampling/direct impacts 

	
	None
	
	Unknown
	
	Other – pesticides


The effects of disease, parasitism, and competition with introduced species were detailed in the ‘Anthropogenic Disturbance” section.

Eusocial organisms are at increased risk of extinction compared with many other animal species due to their haplodiploid genetic system. Under normal conditions, unfertilized eggs become males and fertilized eggs become females. Thus, males (haploid) contain half the genes a female (diploid) does. In cases where there is a small population due to inbreeding and decline, sex-determining locus heterozygosity is low and diploid males are produced leading to an extinction vortex. Thus, bees are more vulnerable than most other animal species to habitat fragmentation (COSEWIC 2015).

In urban and agricultural landscapes, populations may be threatened by a variety of pesticides including neonicotinoids. Neonicotinoids are a class of systemic pesticides that travel and accumulate throughout the plant, including pollen and nectar. These pesticides are more detrimental to bees (than other pesticide classes) at concentrations in the parts per billion. Many species began exhibiting declines prior to the widespread use of neonicitinoids in North America. The data available on neonicotinoid use may not explain landscape levels of decline in the yellow-banded bumble bee; it may contribute to declines in extant populations at local levels (COSEWIC 2015).

After sequencing RNA from 30 worker bees in Ontario, Tsvetkov et al. (2021) found gene expression patterns suggesting that bumble bees were exposed to neonicotinoids and/or fipronil—two compounds known to negatively impact bees.

B. terricola populations in eastern Canada are experiencing inbreeding and declines in effective population size which may lead to colony losses via diploid male production. Signs of recent positive selection on a number of core and auxiliary immune genes suggest these bees may be experiencing novel pathogen pressures (Kent et al. 2021).

In a Maine study, no western Honey Bee viruses or pesticides were detected in sampled individuals (Butler et al. 2021). However, researchers did note an abundance of other pathogens.
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