SPECIES FACT SHEET

Common Name: western bumblebee
Scientific Name: Bombus occidentalis (Greene, 1858)
Phylum:  Arthropoda
Class:  Insecta
Order:  Hymenoptera
Family:  Apidae

Technical Description:  
According to the Xerces Society (2009) the first step in properly identifying bumblebees is to determine whether the bee being examined is male or female.  The three types of bees which can be encountered include: workers, queens and males.  Queen and worker bees are female and often have similar coloration; however, queens are often much larger than workers.  Coloration between males and females of the same species can differ.  The three main body segments of insects include the head, thorax, and abdomen (Fig. 1). Note that segmental numbering of the abdomen begins at the point where the abdomen meets the thorax.  Female bumblebee abdomens have six segments, while males have seven (Fig. 2). In addition, males have thirteen antennal segments while females have twelve.  The males of some species of bumblebees have longer hair or larger eyes than females.  Finally, males do not have pollen baskets (a shiny concave segment rimmed with long hairs on the back legs of female bumble bees used to carry pollen back to the nest), whereas females do.
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Figure 1.  Generic bee body.  Images courtesy
	of Elaine Evans, the Xerces Society.





Figure 2.  Male vs. female features

According to the Xerces Society web site (Thorp et al. 2008), Bombus occidentalis has many different color variations, the following are the three most common color variants.  The first color variant ranges from northern California, north to British Columbia and east to southwest Saskatchewan and Montana (Fig. 3, left image).  The hair on the front part of the thorax is yellow while the first through the basal section of the fourth abdominal segments are covered with black hair.  Whitish hair occurs on the lower edge of the fourth abdominal segment and segment five.  There are sparse, whitish hairs on the sixth segment, although this section may appear black due to the bee’s black exoskeleton.  The sixth segment may appear to be whitish in some cases.  The head is covered with black hair. The second color variant of B. occidentalis can be found along the central coast of California (Fig. 3, middle image).  Unlike the first color variant, this bee has yellow hair on the sides of the second abdominal segment and all over the third segment.  The fifth segment is covered with reddish brown hair.  The third color variant’s range spans from the Rocky Mountains to Alaska (Fig. 3, right image).  This variant has yellow hair on the thorax behind the wings and yellow hair on the rear of the second and all over the third abdominal segments, unlike the first color variant.  Male coloration is similar although the front of the face has pale yellowish hair and there are pale yellowish hairs in the middle of the head, with sparse black hairs on the sides.

[image: ]
Figure 3.  Three color variations of Bombus occidentalis: Northern CA to BC and east to Montana (left), central coastal CA (middle), and Rocky mountains to Alaska (right).  Images courtesy of Elaine Evans, the Xerces Society (personal communication 2010).


Life History:
According to Goulsen (2003a), bumblebee colonies are annual.  In the late winter or early spring the queen emerges from hibernation and then selects a nest site, which is often a pre-existing hole, such as an abandoned rodent hole.  She then provisions the nest with pollen, as well as nectar which she stores in a wax pot formed by wax secreted by specialized glands.  The queen then starts her new colony by laying between 8 and 16 eggs in her first batch, which she then incubates until hatching.  The young feed upon the food mass provided by the queen and subsequent feedings are provided by the queen regurgitating food from her crop.  After feeding has been completed, the young pupate in cocoons spun from silk. The queen ceases to forage within a few days of the workers’ emergence and then focuses upon increasing the colony’s population.  Within the order Hymenoptera, male insects are haploid and develop from unfertilized eggs which females are diploid and therefore develop from fertilized eggs.  According to Thorp et al. (1983), around the time that the number of workers equal or outnumber the brood to be fed, some unfertilized eggs have been laid, which will develop into haploid males, while fertilized eggs become new queens.  Young queens may assist with some household activities before leaving the hive to mate with the male drones.  After mating, the queen then digs a hole in which she will hibernate through the winter.  The rest of the colony including the old queen, workers and males die out.

Range, Distribution, and Abundance:
 Bombus occidentalis was widespread and common throughout the western United States and western Canada before 1998 (Xerces Society 2009).  The former range of U.S. states included: northern California, Oregon, Washington, Alaska, Idaho, Montana, western Nebraska, western North Dakota, western South Dakota, Wyoming, Utah, Colorado, northern Arizona, and New Mexico (Fig. 4).  Unfortunately, since 1998 populations of this bumblebee have declined drastically throughout parts of its former range.  In Alaska and east of the Cascades in the Canadian and U.S. Rocky Mountains, viable populations still exist.  Populations of the western bumblebee in central California, Oregon, Washington and southern British Columbia have mostly disappeared.  It is difficult to accurately assess the magnitude of these declines since most of this bee’s historic range has not been sampled systematically.
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Figure 4.  Historical distribution of Bombus occidentalis (based on Milliron 1971).  Image from the Xerces Society.

Habitat Associations:
Bumblebees will visit a range of different plant species and are important generalist pollinators of a wide variety of flowering plants and crops (Goulsen 2003a; Heinrich 2004).  Although bumblebees do not depend on a single type of flower, some plants rely solely on bumblebees for pollination.  In addition, native bees, such as bumblebees are adapted to local conditions (Goulsen 2003b).  For example, bumblebees can forage in cold, rainy conditions.  Certain wild pollinators are well adapted for specific plants and as a whole can pollinate a wide variety of crops.  For example, medium or long-tongued bees are necessary to pollinate red clover and field beans while short-tongued bees are better adapted to pollinating oilseed rape.  Finally, bumblebees and many other native bees can perform buzz pollination which allows them to be superior pollinators of some crops including tomatoes, cranberries, and blueberries (Goulsen 2003a).  Reduced populations or even the loss of bumblebees would have serious ecological impacts upon our ecosystem due to their important role as pollinators.  Such consequences may include reduced seed set and inbreeding of plants, changes in plant communities, as well as affecting a wide array of other organisms dependent upon bumblebees for survival.  Finally, a wide variety of crops which benefit from pollination by bumblebees would be negatively affected due to reduced pollination.

Threats:
There are several threats which face bumblebees and are leading to their decline.  The following threats and conservation considerations are from a status review, co-authored by Robbin Thorp, Elaine Evans, and Scott Hoffman (Thorp et al. 2008): 

Commercial bumblebee rearing
Rearing bumblebees for commercial use may be one of the greatest threats to B. occidentalis.  Colonies of B. occidentalis and B. impatiens were reared for pollination between 1992 and 1994 after being shipped to European rearing facilities from the U.S.  The colonies were produced and then shipped back to the U.S.  It has been hypothesized by Robbin Thorp that these bumblebee colonies contracted a disease from the Buff-tailed Bumble Bee (Bombus terrestris), a European bee which was in the same rearing facility.  Since the North American bumble bees would not have resistance to this pathogen because they had not prior contact with it, they likely spread the disease to wild populations of B. occidentalis and B. franklini in the west when infected populations of commercially reared B. occidentalis came into contact with wild populations.  Biologists began noticing that these wild bumblebee populations were rapidly declining in the late 1990’s.

Habitat alteration
Habitat alterations including those that could destroy, fragment, alter, degrade or reduce the food supply produced by flowers, as well as destruction of nest sites and hibernation sites for overwintering queens, such as abandoned rodent burrows and bird nests, adversely affect these bees.  Agriculture and urban development alter landscapes and habitat required by bumblebees while grazing livestock posses a threat since the animals remove flowering food sources, disturb nest sites and alter the vegetation community.  The size of bumblebee populations diminish and inbreeding becomes more common as habitats become fragmented.  This in turn decreases the genetic diversity and increases the risk of population decline.  

Insecticides
Foraging bumblebees are directly threatened by insecticide applications when used in agricultural settings.  Massive bumblebee kills have occurred as a result of insecticide application on Forest Service managed public lands intended for the control of spruce budworm.  This in turn resulted in reduced pollination on nearby commercial blueberries in New Brunswick.  Bumblebees can be indirectly harmed when the flowers that they normally use for foraging are removed by the application of broad-spectrum herbicides.  

Invasive Plants and Insects
When exotic plants invade and dominate native grasslands, they may threaten bumblebees by competing with the native nectar and pollen plants relied upon by bumblebees.  A small invasive parasite of the honeybee, the small hive beetle (Aethina tumida), can also infest bumblebee colonies.  Although it has not been well studied, it could severely impact bumblebee colonies. 

Global Climate Change
There is some evidence indicating that some bumblebees adapted to cool temperatures are in decline while ranges of bees adapted to warmer temperatures are expanding.  To obtain a more thorough understanding of the true impact of climate change on bumblebees, long term monitoring and baseline data are necessary.

Conservation Considerations:
To control the spread of the disease Nosema bombi, reduce the movement of the eastern species B. impatiens into new areas which have been reared in Europe and have possibly acquired the disease.  These bees appear to act as carriers of the disease and are not as severely affected by the disease as some other species of Bombus such as B. occidentalis.  Habitat, which supports populations of bumblebees needs to be conserved so that adequate food sources can continue to thrive, and nesting and hibernation sites can be utilized.  Insecticides need to be closely monitored and used according to recommendations.  The invasion of exotic plants and insects should be restricted as much as possible by reducing the rate of introduction of new species and by controlling populations of invasives.

Conservation Status:
The global ranking of B. occidentalis has not yet been assessed (Oregon Natural Heritage Information Center 2009).  In Oregon, this species of bumblebee is ranked as S2? -- imperiled due to a restricted range, relatively few populations steep declines, or other factors making it vulnerable to extirpation.  

It appears that populations of these bees are continuing to decline, and their range in Oregon is growing ever smaller.  If habitat alteration is not reduced, along with the use of broad spectrum insecticides, populations will continue to decline.  In addition, it is evident that introduction of exotic plants and animals needs to be curtailed.  Finally, movement of the eastern species of bumblebee B. impatiens needs to be reduced to control disease spread.  Additional sampling needs to be performed on these bees to gain a better understanding of why populations are declining and if there are other factors leading to their decline which have not yet been considered.
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Western bumble bee by Derrick Ditchburn
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