SPECIES FACT SHEET

Common Name: Morrison bumble bee
Scientific Name:  Bombus morrisoni Cresson, 1878
Phylum: Arthropoda
Subphylum: Mandibulata
Class: Insecta
Order: Hymenoptera
Family: Apidae
Tribe: Bombini
Genus: Bombus
Subgenus: Cullumanobombus Vogt
(ITIS 2017)

Conservation Status: 
Global Status: G4G5 (2010)  
National Statuses: United States (N4N5, 2010), Canada (NU, 2010)
State or Province Statuses: 
United States: Arizona (SNR), California (S1S2), Colorado (SNR), Idaho (SNR), Nebraska (SH), Nevada (SNR), New Mexico (SNR), North Dakota (SNR), Oregon (S1S2), South Dakota (SNR), Utah (SNR), Washington (S4?), Wyoming (SNR)
Canada: British Columbia (SNR), (NatureServe 2017: ORBIC 2016, WNHP 2016).  
IUCN Red List: VU (2014)

Technical Description:
Bumble bees (Tribe Bombini, Genus Bombus) are large bodied (ranging in size from 9 to 27 mm), bombiform in shape, and generally covered in brightly colored, dense hairs (Michener 2007, Thorp et al. 1983, Williams et al. 2014). They can be distinguished from other large-bodied bees in the Anthophorini or Eucerini tribes by the long cheeks (malar spaces) on the face and pollen baskets (corbicula) on the hind tibiae of most females (Michener 2007). Carpenter bees in the tribe Xylocopini are also large-bodied and sometimes mistaken for bumble bees, although most carpenter bees have shiny abdomens and lack the dense abdominal hairs that bumble bees possess. Carpenter bees are rare in Oregon and Washington; records from Oregon are largely confined to Klamath, Jackson, Josephine, and Wallowa counties, and they have not been detected in Washington (Discover Life 2013). 

Bombus morrisoni is most easily distinguished in the field from other Bombus species based on hair coloration. The species most similar whose ranges overlap with B. morrisoni in Washington and Oregon are B. griseocollis and B. nevadensis. B. vagans and B. fervidus (the yellow color form) are also other potential look-alike species. The differences between these species and B. morrisoni are noted in the detailed description below (descriptions compiled from Williams et al. 2014).

Queens and Workers: Bombus morrisoni queens and workers are similar in coloration. The queen is 22 to 26 mm in length, the worker is 12 to 22 mm in length. Their hair is very short and even. The hair of the face is usually black, but the vertex (top of the head) is yellow (contrast B. fervidus, B. nevadensis, and most B. griseocollis). Their hair on the top of the thorax is all yellow, without a black spot, or band between the wings (contrast B. fervidus, most B. griseocollis, B. nevadensis, and B. vagans). The hair on the thorax below the wings is predominantly black (contrast B. vagans, B. griseocollis, and most B. fervidus). The first two tergal (dorsal plate) segments on the abdomen are yellow (contrast most B. griseocollis) with at least some yellow (centrally) on tergal segment 3 (contrast B. griseocollis and B. vagans). Tergal segment 4 has predominantly black hairs (contrast B. fervidus). In addition to color patterns there are morphological differences between these species. B. morrisoni has a short cheek (contrast B. fervidus, B. vagans, and B. nevadensis). B. morrisoni females have a rounded corner on the distal posterior corner of their midleg basitarsus, while females of B. nevadensis and B. fervidus have a corner with a sharp spine (see Williams et al. 2014 p. 168 for photos).

Males: The male is 15 to 20 mm in length. The hair on the head is predominantly yellow, with some black hairs mixed in – especially on the face. The hair on the top of the thorax is entirely yellow (contrast B. fervidus, B. nevadensis), with black hairs below and behind the wings (contrast B. vagans, B. griseocollis). The hair on the first to third tergal segments is yellow (contrast B. griseocollis), occasionally with some yellow hairs on the fourth tergal segment. Tergal segments 5-7 are entirely black (contrast B. nevadensis). The eyes of male B. morrisoni are greatly enlarged, much larger than any female bumble bee (contrast B. fervidus, and B. vagans). Generally male bumble bees can be more difficult to identify than female bumble bees, and often require inspection of genital morphology (see Williams et al. 2014 for more detail). When in doubt, consult with a trained taxonomist; collecting specimens is recommended (see survey protocol).

Life History:
Most species of bumble bees are primitively eusocial insects that live in colonies made up of one queen, female workers, and, near the end of the season, reproductive members of the colony (new queens, or gynes, and males). New colonies are initiated by solitary queens, generally in the early spring. This process includes locating a suitable nest site; collecting pollen and nectar from flowers; building a wax structure to store nectar; forming a mass of pollen to lay eggs on; and building a wax structure to enclose the eggs and pollen. Specific reports of Bombus morrisoni nesting habits are unavailable, but generally this subgenus will nest underground (e.g. in abandoned rodent burrows), or occasionally on the surface of the ground (Williams 2000).
 
Once the colony has been initiated by the queen and the first brood of female workers have grown, pupated, and emerged as adults, the female workers take over all duties of foraging for pollen and nectar, colony defense, nest temperature regulation, and feeding larvae. The queen’s only responsibility at this point is to lay eggs (Goulson 2000). The average size of Bombus morrisoni colonies has not been well documented in the published literature, but average Bombus sp. colony sizes range from 100-400 workers – though there are species with exceptionally large colony sizes (>1,000), and exceptionally small colony sizes (<50) (Goulson 2000). 

Bumble bees, including Bombus morrisoni, are generalist foragers and have been reported visiting a wide variety of flowering plants. B. morrisoni has a very short tongue, and thus is best suited to forage at open flowers with short corollas and has also been documented ‘nectar robbing’ – biting through the corolla tube and drinking nectar through the hole without contacting the anthers, or stigma of the plant – several species of flowers with longer corolla tubes. According to Williams et al. (2014), important food plants for B. morrisoni are in the genera Asclepias, Astragalus, Chrysothamnus, Cirsium, Cleome, Ericameria, Helianthus, Melilotus, and Senecio. 

In the late summer or fall, depending on the bumble bee species and elevation, colonies produce reproductive individuals (males and gynes), which leave the colony and mate. As winter approaches, the old queen, workers, and males die, while the gynes continue to forage and search for a suitable location (hibernacula), usually burrowed a few centimeters underground, in which to spend the winter. The newly mated queens store sperm until they initiate a colony the following spring.

According to Williams et al. (2014), the flight period for B. morrisoni queens is from March through November, peaking in late May and early June, with another small peak in September, likely indicating the timing of gyne production. The flight period for workers is from early April to October with a peak in July and August; the male flight period is from June through November, with a peak in late August and early September (Williams et al. 2014). 



Range, Distribution, and Abundance:
Bombus morrisoni occurs throughout the Mountain West from California east of the Sierra-Cascade Ranges to southern British Columbia; in the Desert West especially in the highlands, and east to New Mexico, Texas, and north to western South Dakota (Williams et al. 2014). In addition, this species has been sporadically found west of the Sierra-Cascade crest in Oregon and California (Thorp pers. comm. 2014).

A recent analysis by Hatfield et al. (2014a) indicates that this species has undergone significant declines throughout much of its range; it was listed as vulnerable on the IUCN Red List (Hatfield et al. 2014b). It is worth noting that the Intermountain West, which is the heart of this species' range, is generally an under-sampled area for bumble bees. However, there are large areas within this region that appear to have been well-sampled in recent years with limited detection of this species, e.g., western Nevada and the Four Corners area. R. Thorp (pers. comm. 2014) notes the absence of this species in recent collections at the well-surveyed Southwestern Research Station in Arizona. In other well-sampled areas, this species appears to be maintaining high numbers; e.g., J. Strange and T. Griswold (pers. comm. 2014) note that B. morrisoni is the most abundant Bombus sp. at Grand Staircase Escalante National Monument, southern Utah, and continues to be a fairly common species in pheromone traps in agricultural areas of northern Utah. Overall, this species is uncommon, and appears to be declining in parts of its range (Hatfield et al. 2014b, Williams et al. 2014).  

In Oregon, this species has largely been detected along the southern, northern, and eastern borders of the state, although there is one record of this species on the Willamette National Forest in Lane County from 1928 (Richardson 2017). There are also recent, photo-based records from central Oregon (Xerces Society et al. 2017). The records in Washington are fairly widespread throughout the eastern two-thirds of the state with a single record in Pierce County from 1948 (Richardson 2017).

BLM/Forest Service Land: 
In Washington, this species has been Documented on the Okanogan-Wenatchee National Forest. It is Suspected on the Colville and Umatilla National Forests and Spokane District BLM lands due to proximity to known records (see Attachment 3). In Oregon, this species has been Documented on the Wallowa-Whitman and Willamette National Forests. It is Suspected on the Umatilla, Ochoco, Malheur, Deschutes, and Fremont-Winema National Forests due to proximity to known records (see Attachment 3). A recent compilation of records for this fact sheet shows that this species has records in Chelan, Franklin, Grant, Pierce, Okanogan, Spokane, Walla Walla, Whitman, and Yakima counties in Washington. In Oregon, B. morrisoni has records in Deschutes, Gilliam, Harney, Klamath, Lane, and Malheur counties.
Habitat Associations:
Bumble bees inhabit a wide variety of natural, agricultural, urban, and rural habitats, although species richness tends to peak in flower-rich meadows of forests and subalpine zones (Goulson 2010). Like most other bumble bees, Bombus morrisoni has three basic habitat requirements: suitable nesting sites for the colonies, nectar and pollen from floral resources available throughout the duration of the colony period (spring, summer and fall), and suitable overwintering sites for the queens.  

Nest Sites: 
Reports of B. morrisoni nests are primarily underground (Williams et al. 2014) as well as in structures and grass hummocks (J. Strange pers. comm. 2014). 

Floral Resources: 
Bumble bees require plants that bloom and provide adequate nectar and pollen throughout the colony’s life cycle, which is from late March to November for B. morrisoni (although the actual dates likely vary by elevation). The amount of pollen available in the landscape directly affects the number of new queens that a bumble bee colony can produce, and since queens are the reproductive members of the colony, pollen availability is directly related to future bumble bee population size (Burns 2004). Early spring and late fall are often periods with lower floral resources; the presence of flowering plants at these critical times is essential.  

Bombus morrisoni is a generalist forager and has been reported to visit a wide variety of flowering plants. Plant associations for only Washington and Oregon are somewhat scarce, but it has been observed feeding on: Trifolium pretense, Linaria vulgaris, Penstemon washingtonensis, and plants in the genus Astragalus. Throughout its range the ten most common host plant genera are: Cirsium (61 observations), Helianthus (25), Cleome (26), Chrysothamnus (22), Petalostemon (16), Dalea (15), Trifolium (14), Astragalus (9), Penstemon (8), and Medicago (7) (Richardson 2017). Williams et al. (2014) report Asclepias, Astragalus, Chrysothamnus, Cirsium, Cleome, Ericameria, Helianthus, Melilotus, and Senecio as example food plants.

Overwintering Sites: 
Very little is known about the hibernacula, or overwintering sites, utilized by B. morrisoni, although generally bumble bee queens are known to overwinter in soft, disturbed soil (Goulson 2010), or under leaf litter or other debris (Williams et al. 2014).

Threats:
No specific threats have been identified as impacting this species. Bumble bees, in general, are threatened by a number of factors including habitat loss, pesticide use, pathogens from managed pollinators, competition with non-native bees, and climate change (reviewed in Goulson 2010, Williams et al. 2009, Williams and Osborne 2009, Cameron et al. 2011b, Fürst et al. 2014, Hatfield et al. 2012). Reduced genetic diversity resulting from any of these threats can be particularly concerning for bumble bees, since their method of sex-determination can be disrupted by inbreeding, and since genetic diversity already tends to be low in this group due to the colonial life cycle (i.e., even large numbers of bumble bees may represent only one or a few queens) (Goulson 2010, Hatfield et al. 2012, but see Cameron et al. 2011a and Lozier et al. 2011).

Modifications to bumble bee habitat from over grazing by livestock can be particularly harmful to bumble bees (reviewed in Hatfield et al. 2012) by removing floral resources, especially during the mid-summer period when flowers may already be scarce. In addition, livestock may trample nesting and overwintering sites, or disrupt rodent populations, which can indirectly harm bumble bees. Indirect effects of logging (such as increased siltation in runoff) and recreation (such as off-road vehicle use) also have the potential to alter meadow ecosystems and disrupt B. morrisoni habitat. 

Additional habitat alterations, such as conifer encroachment resulting from fire suppression (Panzer 2002, Schultz & Crone 1998, Roland & Matter 2007), fire, agricultural intensification (Williams 1986, Carvell et al. 2006, Diekotter et al. 2006, Fitzpatrick et al. 2007, Kosior et al. 2007, and Goulson et al. 2008), urban development (Jha & Kremen 2012; Bhattacharya et al. 2003), and climate change (Memmott et al. 2007, Thomson 2010, Cameron et al. 2011b, Kerr et al. 2016) may threaten B. morrisoni. 

Insecticides, which are designed to kill insects directly, and herbicides, which can remove floral resources, both pose serious threats to bumble bees. Of particular concern are neonicotinoids, a class of systemic insecticides whose toxins are extraordinarily persistent and are expressed in the nectar and pollen of plants (and therefore are actively collected by bumble bees), and exert both lethal and sublethal effects on bumble bees (Whitehorn et al. 2012, reviewed in Hopwood et al. 2017). 

Bumble bees may be more vulnerable to extinction than other species due to their unique system of reproduction (haplodiploidy with single locus complementary sex determination) (Zayed & Packer 2005, reviewed in Zayed 2009). 

In a rangewide study of eight bumble bee species, declining species were associated with increased levels of the fungal pathogen Nosema bombi relative to species that were found to be stable (Cameron et al. 2011a). B. morrisoni was not included in this study, but two declining sympatric species were, B. occidentalis and B. pensylvanicus. Both of these species showed elevated pathogen levels, and it is possible that B. morrisoni has been similarly impacted. The hypothesis, developed by Dr. Robbin Thorp, that an exotic strain of N. bombi was introduced to North American bumble bees via the commercial bumble bee industry is still under investigation, although recent evidence suggests that while N. bombi was very likely distributed to wild bumble bees throughout North America by commercial bumble bees, it does not appear that the strain distributed was novel, or exotic (Cameron et al. 2016). Pathogens and parasites from other sources, such as RNA viruses from honey bee colonies (Singh et al. 2010), also threaten wild bumble bees. As such, land managers should use caution when considering the placement of honey bee apiaries or hives in natural areas, including National Forests (Hatfield et al. 2016).

Conservation Considerations:
Research: 
More research is needed to evaluate the status of this species throughout its’ range, especially eastern Oregon, Washington, and western Nevada. More research is also needed to assess basic life history and ecological questions, including nesting preferences, overwintering needs, and important host plants in Oregon and Washington.

Inventory: 
While this species seems to still be common in the heart of its range (Utah – Griswold, pers. com.), records in Oregon and Washington have been quite rare in recent collections. However, a recent sighting near Bend, OR, in Deschutes County (The Xerces Society et al. 2017) is one of the first records in Central Oregon, and indicates that this species may have a broader distribution in the state than previously thought (Williams et al. 2014). Survey effort east of the Cascade Crest has generally been quite low, and this species would benefit from targeted, or more general Bombus sp. surveys to better understand its distribution throughout both states.

Management: 
Protect known and potential sites from practices, such as livestock grazing, and threats such as conifer encroachment, that can interfere with the habitat requirements of this species (availability of nectar and pollen throughout the colony season and availability of underground nest sites and hibernacula). 
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ATTACHMENT 3:   Maps of species distribution and proximity of records to Suspected National Forests and BLM Districts.
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ATTACHMENT 4: Illustration and photographs of this species
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[image: ][image: ]B. morrisoni (female), nominate color form. Although several color patterns for females of this species have been described (see Williams et al. 2014), the color form illustrated above is representative of female B. morrisoni that occur in Oregon and Washington. Illustration by Elaine Evans and Rich Hatfield, the Xerces Society. Used with permission.

Bombus morrisoni (adult male left – adult female right) dorsal view. Photos taken in Oregon (near Langel Valley, OR in 2014 by Steve Sheehy – left, near Redmond, OR in 2007 by Lauren Sobkoviak – right). Photos used with permission.


ATTACHMENT 5: Bombus survey protocol, including specifics for this species

Taxonomic group: 
Bombus 

Where:
Bumble bees inhabit a wide variety of natural, agricultural, urban, and rural habitats, although species richness tends to peak in flower-rich meadows of forests and subalpine zones (Goulson 2010). Bumble bees are generalist pollinators that visit a wide variety of plants. In California, Thorp et al. (1983) report that the top four plant families with the most records of bumble bee visitation are: 1) Compositae (=Asteraceae), 2) Leguminosae (=Fabaceae), 3) Labiatae (=Lamiaceae), and 4) Ericaceae. In general, bumble bee surveys should target flower-rich meadows with blooming plants that bumble bees are known to frequent. Note, however, that the floral associations of bumble bees are complicated by a variety of factors, including bumble bee species size, individual bee size, tongue length, specific floral preference, interspecific competition, pollen and nectar availability, flower species abundance within the landscape, and bumble bee species phenology (Thorp et al. 1983). For species-specific floral associations, see the section at the end of this protocol. 

When: 
Adult bumble bees are best surveyed in mid- to late summer, during the peak flight period for worker bumble bees. Targeting the period when adult worker bumble bees are most abundant reduces the possibility of capturing queens (which would effectively eliminate an entire bumble bee colony), and increases one’s chances of encountering the most number of species, including rare species. Because phenology varies by species and elevation, survey timing for specific sites can be determined by reviewing the phenology of historic records for the target species at nearby sites coupled with an understanding of the peak availability of floral resources at specific sites. Sampling should occur on warm, calm, and sunny days, since bee foraging activity is reduced in cold, windy and rainy conditions (LeBuhn et al. 2003). 

How to Survey: 
Although pan-trapping is a method commonly recommended for sampling native bees, it is not recommended for bumble bees. Use of aerial sweep nets is a more appropriate method to collect bumble bees and other large-bodied native bees (Cane et al. 2000, Roulston et al. 2007) and will result in significantly less by-catch. Bumble bees nectaring at flowers typically remain in the same area for several minutes, and can be easily collected using an aerial sweep net. It is useful to use a net with a mesh that is light enough to see the specimen through the net. When stalking individuals at flowers, approach slowly from behind. When chasing, swing from behind and be prepared to pursue the insect. After capture, quickly flip the top of the net bag over to close the mouth and prevent the bumble bee from escaping. Once netted, most insects tend to fly upward, so hold the mouth of the net downward. To remove the specimen from the net by hand, insert a jar into the net in order to get the specimen into the jar without direct handling. Take care to not get stung; female bumble bees will sting when disturbed and can sting you through the netting material. 
 
Some bumble bee species can be readily identified by macroscopic characters, so high quality photographs may provide sufficient evidence of species occurrences at a site, and those of lesser quality will at least be valuable in directing further study to an area. Use a camera with a good zoom or macro lens and focus on the aspects of the body that are the most critical to species determination (see note below). Multiple photos of different angles of the specimen will aid in identification. It is helpful to use a square-shaped jar when taking photos of a live specimen, as the square jars do not distort images to the degree that rounded jars do. In addition, the bumble bee in the jar can be placed on ice for approximately 5-10 minutes; this will reduce the bee’s activity level, which will facilitate obtaining a photograph of the appropriate characters. 
Guidelines for Photo Vouchers
Photo documentation of species should include clear photos of the following characters:
· A photo of the hind leg for Psithyrus/sex diagnosis
· A photo of the face including detail of the color patterns of the face, top of the head, and ideally cheek length
· A clear photo showing the color pattern on the abdomen (including ALL segments - 2 photos are acceptable)
· A clear photo showing the color pattern on the thorax, including color below the bases of the wings (the sides of the thorax - again, 2 photos are acceptable, if needed)
· If the species has a yellow face, and a single yellow stripe on the abdomen, include a photo of the ventral side of the abdomen
Other bumble bee species have close look-alikes and can only be determined using morphological characteristics visible with a stereoscope or high quality magnifying lens (loupe). The surveyor should familiarize themselves with the target species, their own expertise and experience, and determine if photo documentation or physical specimens will be necessary to identify the species. Note that photographs (especially those of low quality) may lead to uncertain identifications, while a specimen provides a certain determination. Any questions about this should be directed to a bumble bee expert (see attachment 2). If collection of voucher specimens is necessary, the captured bumble bee should be placed into a jar with an ethanol-soaked tissue at the bottom to kill it. Or, it can be collected in an empty jar, then frozen within ~8 hours of collecting it. After 2-3 days in the freezer, the specimen can be removed and pinned. If specimens are intended to be used for DNA analysis, they can be stored in 95% ethanol instead of freezing and pinning them. The Very Handy Manual (Droege et al. 2015) provides detailed instructions on collecting, preparing, and pinning bumble bees for long term preservation and/or deposition in formal collections. 

Collection labels include the following information: country, state, county, site, detailed locality information (including geographical coordinates, elevation, mileage from named location), date, time of day, floral host, and collector (LeBuhn et al. 2003). Complete determination labels include the species name, caste (queen, female worker, or male), determiner name, and date determined. 

While researchers are visiting sites and collecting specimens, detailed habitat data should also be acquired, including vegetation types, vegetation canopy cover, suspected or documented host plant species, landscape contours (including direction and angle of slopes), and degree of human impact. Photographs of habitat are also a good supplement to collected specimens and, if taken, should be cataloged and referred to on the insect labels.

Timed surveys within a measured area can provide a useful way to quantify survey effort. Ninety person minutes is a good recommended search time for a given area (e.g. two people for 45 minutes, or three people for 30 minutes) (Strange et al. 2013). Captured bumble bees can be:
1. Placed into a lethal killing jar for later identification (ensure the collection of only males and workers – do not collect queens).
2. Placed into vials and placed on ice for later identification.
3. Placed into vials, photo documented, or identified and released (this method does NOT ensure that individuals are not being recaptured).
These timed surveys will provide information about the detection of a particular bumble bee species, or suite of species (species richness) at a site. However, since the reproductive unit for true bumble bees (not in the subgenus Psithyrus) is at the colony level and not the individual level, these surveys will not provide population or abundance estimates. To determine the population size at any site(s), genetic analysis would have to be conducted by a competent and properly equipped laboratory. These analyses can be expensive and time consuming; researchers are strongly encouraged to establish a partner lab and research scientist before collecting material for analysis. 




Identification: 
To identify a bumble bee to species, it is first necessary to determine whether the bee is male or female. There are three castes of bumble bees: workers (female), queens (female) and drones (male). Queens and workers generally have similar color patterns, although queens are generally much larger. Males tend to have different color patterns than females and are also more variable, which make field-based identifications more challenging. To differentiate males from females there are three main characters to look at: the antennae, abdomen, and rear legs. Males have thirteen antennal segments, whereas females have twelve antennal segments. Male bumble bees have 7 abdominal segments, while females have 6 abdominal segments – and the tip of the abdomen is more pointed than in males. Finally, most female bumble bees have pollen collecting baskets on their rear legs called corbicula (the exception are female cuckoo bumble bees in the subgenus Psithyrus that do not collect pollen), while male bumble bees have more rounded, thinner legs.  

Once the surveyor has determined the sex of the bumble bee (and whether the bumble bee is in the subgenus Psithyrus), the observer will often use color patterns on the head, thorax and abdomen to determine the specific name. In addition to hair color patterns and hair length, other features such as cheek (malar space) length, corbicular fringe hair color, location of simple eyes (ocelli) relative to the top of the compound eyes, and male genitalia structure can be useful in identifying bumble bees.

Williams et al. (2014) published Bumble Bees of North America which has color patterns and keys to male and female bumble bees for the entirety of North America. A field guide to bumble bees (and key to female bumble bees) of the western United States is available by Koch et al. (2012). A key to male and female bumble bees of the western United States can be found in Stephen (1957) and a key to male and female bumble bees of California is provided in Thorp et al. (1983).

Species-specific Survey Details: 
Bombus morrisoni

Where:
This species has historically been sparsely distributed throughout much of Oregon and Washington. Recent observations have been limited to the shrub-steppe plateau east of the Cascades – with one observation in far eastern Washington. Additional surveys at historic and potential sites on National Forests and BLM districts where B. morrisoni is suspected or documented are needed to identify this bee’s current distribution in Oregon and Washington.  

Shrub-steppe habitat and meadows and grasslands with abundant floral resources are the appropriate habitat for this species. Bombus morrisoni is a generalist forager and has been reported to visit a wide variety of flowering plants in Oregon and Washington. The plant genera most commonly associated with B. morrisoni observations or collections include: Cirsium (61 observations), Helianthus (25), Cleome (26), Chrysothamnus (22), Petalostemon (16), Dalea (15), Trifolium (14), Astragalus (9), Penstemon (8), and Medicago (7) (Richardson 2017). Williams et al. (2014) report Asclepias, Astragalus, Chrysothamnus, Cirsium, Cleome, Ericameria, Helianthus, Melilotus, and Senecio as example food plants.

Although meadows with flowers in the genera and families noted above may be targeted for surveys, it is important to note that these floral associations do not necessarily represent B. morrisoni’s preference for these plants over other flowering plants, but rather may represent the abundance of these flowers in the landscape. Other plants (including those with inconspicuous or small flowers) are worth surveying and should not be ignored.
When: 
Surveys should target the peak flight period for female workers, which is in mid-July for B. morrisoni (Williams et al. 2014). However, the peak flight period at a specific site will vary by elevation and local climatic conditions. The colony life cycle for B. morrisoni can begin as early as late-March and, in some cases, can last until November. According to Williams et al. (2014), the flight period for B. morrisoni queens ranges from early March to late November, peaking in late May/early June and again in September. The flight period for workers and males is from early April to early November; worker abundance peaks in mid-July, and male abundance peaks in September (Williams et al. 2014). 

Identification: 
In Oregon and Washington, Bombus morrisoni will be confused in the field by Bombus nevadensis which is more abundant and widespread throughout both states. The key color pattern differences for these two species are in the color of the vertex (top of the head) and the thorax. The vertex of B. morrisoni is generally yellow, while the vertex of B. nevadensis is generally black. The thorax of B. morrisoni is generally without any black hairs (or only a few in the center), while B. nevadensis generally has a prominent black spot in the middle of the thorax between the wings. While the color patterns for these species can be diagnostic, color patters vary significantly within species and it will be important to verify sightings using key morphological characters. Notably, female Bombus morrisoni have a rounded corner on the distal posterior corner of their midleg basitarsus, while females of B. nevadensis have a sharp spine (see Williams et al. 2014 p. 168 for photos). Additionally, B. morrisoni has a malar space (cheek) that is shorter than broad (short-cheeked), while the malar space of B. nevadensis is longer than broad (long-cheeked, Williams et al. 2014). It is important to note that these characters are somewhat relative and can be challenging, even for a trained eye. Having comparative voucher specimens, or the opinion of a trained taxonomist will be extremely valuable.

References (Survey Protocol only):Illustrations of adult females of Bombus morrisoni (left) and B. nevadensis (right). Note the differences in the vertex (top of head) and the degree of black coloration on the thorax. Illustrations by Elaine Evans and Rich Hatfield, the Xerces Society, used with permission.
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