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1.1 Introduction  

 

1.1. Importance of Bees 
 

Bees are critical to human life; they provide invaluable ecosystem services that 

we depend upon. Our worldôs growing population requires productive agriculture, which 

is largely pollinated by bees. Bees and other insects pollinate almost one-third of the food 

we consume. Some crops, such as broccoli, blueberries, and almonds, are completely 

dependent on pollination by bees. A drop in bee populations will have severe impacts on 

crop yields. The loss of bees also has impacts in our economy, the loss of services 

provided by healthy bee populations are necessary for global food security and without 

them it could cause food prices to skyrocket and threaten our global food security. 

 

1.2. The Problem 
 

The unexplained decline of native pollinators is becoming increasingly 

problematic across Canada. The current state of bee colonies reported by the Canadian 

Honey Council states the country has experienced losses averaging 28.6 per cent last year 

up from 15.5 per cent the previous year. The root of the problem in British Columbia is 

very complex and the cause is not completely understood or agreed upon. There are a 

number of stressors and threats that are claimed to effect population numbers, and the 

declines could probably not be from one single factor but combined stressors. The 

primary threats include habitat loss, habitat degradation, climate change, disease, and 

pesticide use. 

 

1.3. Current State of Bees 
 

Because of limitations and constraints in research, there are no methods to 

accurately determine what bee populations are. However, continuous recorded bee 

declines have concluded that the states of native pollinators are declining. Similarly, no 

exact cause has been pointed to as the reason for these declines, although there is a 

consensus that these are due to anthropogenic drivers (Brown & Paxton, 2009). Colony 

collapse disorder has been termed to name the severe decline in bee populations 

(Canadian Association of Professional Apiculture), which also indicate that in 2007 

Canada experienced increase loss of colonies. According to the globe and mail there are 

4,000 bees across north America, 400 in BC and 45 native bee species within Vancouver 

Island. A 2011 statistic provided states BC lost 24% of previous colonies. 

 

1.4. Threats & Stressors 
 

There are no independent factors, although Brown and Paxton (2009) suggest that 

habitat loss and fragmentation is the most universal and high impact driver as it leads to 

biodiversity loss (411).  Similarly, the increasing environmental changes caused by 

climate change threaten the future of ecosystems in unpredictable ways ï possibly the 

most serious threat. Various stressors have also been identified, such as parasites, 
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invasive species and diseases. As previously states, these factors cannot be understood in 

isolation, which makes it difficult to understand the exact cause and decline (Brown & 

Paxton, 2009).  

 

Specific Threats to Bee Species: 

 

× Leafcutter 

Parasites act as natural enemies since female bees only raise a single 

generation each season. If reproduction is adversely affected, the leaf-cutter colony 

will go into a prompt death spiral (Cranshaw, 2012). 

 

× Western Bumble Bee 

Habitat damage, fragmentation and loss caused from agriculture, livestock 

grazing and urban development effected ability for viable populations. 

Invasive species  

 

× Blue Orchard Mason Bee 

Pollen mites are frequently brought into nests by bees, which can be 

distinguished by brown spotted color on their abdomen. These mites will limit 

food availability as they feed off pollen, but are not dangerous to the bee itself. 

 

 

 

2. Bee Specie Information  

 

2.1. Leaf Cutter Bee (Megachile rotundata) 
 

Common leafcutter bees are roughly 

the size of the common honeybee, though 

they are somewhat darker with light bands on 

the stomach. Leafcutterôs are not aggressive, 

and only sting when handled. Their sting is 

very minor, plenty less painful than that of 

honeybees or yellow jacket wasps. (Cranshaw) 

Leafcutter bees are solitary. This 

means that they donôt produce colonies. 

Instead, a single female leafcutter bee does all 

the work of rearing. This involves digging out 

nesting areas, generating nest cells and providing their young with nourishment. Grown 

females can live up to two months and lay roughly 35 to 40 eggs during this time. 

(Cranshaw, 2012) Leaf cutter bees transport collected pollen in special hairs on the 

bottom of their abdomens, called the ñScopaò, instead of on their back legs like bumble 

bees and honey bees. (Bee Friendly, 2014) The construction of the nests begins in the 

spring. In each cell they will lay one egg and supply it with pollen upon which the larva 

Source 1:  David Almquist & David Serrano, University of Florida 
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will feed once it hatches. The larvae pupate and grow inside these cells over winter. They 

emerge as adults the following spring or early summer. (Buzz about Bees, 2014) 

 

There are a few species of leafcutter bees, but the only one to be domesticated is 

the alfalfa leafcutter bee. This bee, which acquired its name from pollinating alfalfa, was 

not always in Canada, or even in North America. (Pollination Canada, 2008) This 

individual species was actually unintentionally introduced into the Eastern United States 

from Europe or Asia approximately in the 1930s. Later then the population spread, 

however it did not reach Canada because it couldnôt endure the harsher climate. 

(Pollination Canada, 2008) Because of the bee's pollination abilities, Pacific North-west 

scientists, from federal and state departments of agriculture, began to study and 

investigate its management- in other words, domesticate it. (Pollination Canada, 2008) 

 

In the beginning of the twentieth century alfalfa seed production declined because 

of increasing agriculture and land clearing, destroying nesting sites and habitat of native 

bees. By 1950 Canada was importing alfalfa seed to meet 95% of its domestic needs. 

(Pollination Canada, 2008)The alfalfa leafcutter bee became prominent when it was first 

introduced into Western Canada in 1962, in effort to protect the alfalfa seed industry- 

which succeeded. Mainly due to research work by Agriculture and Agri-Food Canada, 

Canada started meeting and surpassing its demand for alfalfa seed due to the alfalfa 

leafcutter bee. (Pollination Canada, 2008) 

 

Nesting 

 

Leafcutter bees nest in soft and rotted wood, or pithy plants with thick stems. 

Their nest tunnels may spread several inches deep; sometimes with coarse sawdust placed 

at the entrance- occasionally causing misperception that it is other wood-nesting insects. 

(Cranshaw, 2012). Once the nest has been made, leafcutters collect portions of leaves to 

build individual nest cells- hence their name. These leaves are cut in a distinguishing way, 

which is a smooth semicircle that is approximately ¾  inch in length from the edge of the 

leaves (Cranshaw, 2012). 

 

 

 

 

 

 

 

 

 

 

 

2.2. Carpenter Bee (Xylocopa) 
 

The carpenter bee is a solitary bee, belonging under the genus Xylocopa within 

the Apidae family (Abrol, 2012). Carpenter bees are important for pollination because in 
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comparison to other bee species, as they have long activity season and feeds on a wide 

range of plant-species (Abrol, 2012). In comparison to other species, Carpenter bees will 

often órobô flowers of nectar by biting into the base and not pollinating. However, they 

are capable of buzz pollination, which is successful in agricultural pollination, trees and 

flowers (Abrol, 2010, p. 137). Although they not form large nests, this specie has high 

thermoregulatory abilities, which allow foraging at higher temperatures than other bees 

(Abrol, 2012, p. 138). Carpenter bees will hibernate over winter and then emerge in the 

early spring and summer to mate and forage. 

 

 

Male and Female carpenter bees are 

similar in appearance but can be differentiated by 

their behavior.  Xylocopa are large in size, three-

fourths to one-inch long and black with a metallic 

sheen (Jones, n.d.). The thorax is covered with 

bright yellow, orange or white hair and the upper 

side of the abdomen is black, glossy, and bare 

(Jones, n.d.).  In addition, both male and female 

have dense hairs on their hind legs. However, the 

female has a black head while the male has white 

markings on his head. Males have no stinger and 

are usually found in outside, while females spend 

most time in nesting galleries to prepare food and 

lay eggs. If the nest is threatened, males will 

swarm in an attempt to defend the nesting site, but 

only females will sting (Leland, 2008). 

 

Nesting 

 

Carpenter bees are solitary, meaning they do not 

form colonies. In contrast, they build nests in a variety of 

soft and hard woods, often in a variety of trees such as 

cedar, redwood, pine and fire (Jones, n.d.). However, 

Carpenter bees will also form nests in a variety of 

wooden structures, such as outdoor furniture, siding or 

other wooden object. This has resulted in a bad image for 

Carpenter Bees, as they cause can cosmetic damage to a 

variety of objects. Females will dig perfectly circular 

tunnel holes, around 6-8, and then use decaying wood, 

soft wood chips, pollen and nectar to lay in these tunnels 

for mating.         
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Western bumblebee © Derrick Ditchburn 

2.3. Western Bumble Bee (Bombus occidentalis) 
 

Western Bumble bee belongs to the genus 

Bombus within the family Apidae. Usually there 

are 30 to 40 individuals of Bombus spp. per q 

colony. The family Apidae includes honey bees, 

carpenter bees and orchid bees. They are more 

tolerant to cooler temperatures and lower light 

levels than many other bees. The bumblebees use 

their wings to remove pollen from the flowerôs 

anthers and their body hair grabs pollen. Western 

bumblebees are excellent pollinators for a wide 

range of wildflowers, in particular Aster spp., 

Brassica spp. and Lamia spp. They are important pollinators for food plants such as 

greenhouse tomatoes, cranberry, apples, avocado and berries (USDA Forest Service 2010; 

Evans et al., 2008, p.18)  

 

Queen & Workers 

 

Both queens and workers are female and have black hair on the head and yellow 

hair on the front thorax in our region (Evans et al., 2008, p. 17). B. occidentalis exhibits 

many different color variations depending on regions. For example, the bumblebees 

found from the Rocky Mountains to Alaska have yellow hair on the thorax behind the 

wings and second and third abdominal segments. However, all female Western 

bumblebees have 6 abdominal segments and 12 antennal segments. The bumblebees 

collect pollen on their hind legs (Evans et al., 2008, p. 13) 

 

A queen bumblebee lays the eggs. The length of 

the queenôs body is 17 to 19 mm and the breadth is 9 to 

10 mm. In the late winter or early spring the queen 

searches for a nest and provides her nest with pollen and 

nectar that she stores in the previous year. Then, she lays 

8 ï 16 eggs and forages food for pupates. When they 

grow to be workers, the queen no longer looks for food 

but focuses on expanding the population in her colony. A 

worker bee collects water and pollen and nectar. The 

length of the workerôs body is 9 to 14 mm and the 

breadth is 5 to 7 mm. The female Western bumblebees 

are active from early spring, summer to early fall (USDA 

Forest Service, 2010, p. 2; Evans et al., 2008, p. 13) 

 

The role of the male Western bumblebee is to 

mate with the queen. The male bees have light yellow 

hair in the middle of head and black hair on the sides. 

The body length of the male bee is 13 to 17 mm and the 

width is 6 to 8. The male bumblebees are usually seen late summer and early fall. Males 
©The Xerces Society 
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sometimes have larger eyes and longer hair (USDA Forest Service, 2010, p. 2; Evans et 

al., 2008, p. 13) 

 

 

 

Habitat 

 

Western bumblebees inhabit open 

flowering grasslands, savannas and alpine 

meadows. In the southwest Vancouver Island, 

Garry oak meadows are their habitats. Sometimes 

they are found in a residential garden near the 

Garry oak parks. Queens build a nest underground, 

such as abandoned rodent burrows or use tufts of 

undisturbed grass. New born or young queens 

leave the hive to find a site for hibernation such as 

unoccupied underground burrows or rotting 

wood. Also, clean water should be daily 

available when the bees are active (USDA Forest 

Service, 2010, p. 2; Evans et al., 2008, p. 13).  

  

Wild floras for B. occidentalis as pollen & nectar Source Include but Not Limited To: 

 
Early flowering (from 

March) 

Mid-season (from April to 

July) 

Late-flowering (till August or 

September) 

Yellow glacier lily  

(Erythronium grandiflorum) 

Arbutus 

(Arbutus menziesii)  

pearly everlasting  

(Anaphalis margaritacea)  

white fawn lily  

(Erythronium oregonum)  

camas species  

(Camassia spp.)  

nodding onion  

(Allium cernuum)  

Pink Fawn Lilly  

(Erythronium Revolutum) 

gold star  

(Crocidium multicaule)  

salal  

(Gaultheria shallon)  

red-flowering currant  

(Ribes sanguineum) 

menzieôs larkspur  

(Delphinium menziesii)  

evergreen huckleberry  

(Vaccinium Ovatum)  

blue-eyed Mary  

(Omphalodes verna) 

nootka rose  

(Rosa nutkana)  

common toadflax  

(Linaria vulgaris)  

broad-leaved shootingstar 

(Dodecatheon hendersonii) 

oceanspray  

(Holodiscus discolor) 

entireleaf gumweed  

(Grindelia Stricta)  

sea blush  

(Plectritis congesta) 

snowberry  

(Symphoricarpos)  

white glacier lilly  

(Erythronium Montanum) 

spring-gold  

(Lomatium utriculatum) 

Deltoid Balsamroot  

(Balsamorhiza Deltoidea)  

 

Oregon-grape  

(Mahonia aquifolium) 

wooly sunflower  

(Eriophyllum lanatum) 

 

(Garry Oak Ecosystems Recovery Team Society, 2009, p. 32; USDA Forest Service, 2010, p. 2) 

 

Distribution & Population  

 

Prior to 1998, B. occidentalis was abundant and widespread throughout the 

western Canada including British Columbia, Alberta, Saskatchewan and Yukon. Now, its 

most viable populations are mainly limited to the Rocky Mountains and Alaska but some 

Western bumblebee on lavender spotted in Saanich. 
©T. Haapalanien 
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isolated, small populations are recorded in other areas (Evans et al., 2008, p. 19). In 

British Columbia, there are recent surveys confirming that its population is endangered 

(http://beefriendly.ca/bumble-bees/). Last year Wray described, for the newsletter of 

Capital Regional District parks, a few individuals of B. occidentalis were found in the 

Garry oak parks in Saanich and neighboring residential gardens (in July and August). 

Many of them were found visiting camas species and Hair Catôs-ear (non-native).   

 

There are few studies on the nest 

densities and the size of foraging areas for 

western bumble bees. In general, ñbumble bee 

colonies have more scattered foraging groundsò 

than honey bees (Kraus et al., 2008, p. 247). 

Their foraging areas are usually large, covering 

up to 47.7 km2 (Kraus et al., 2008, p. 247). At 

the same time, the nest densities of bumble bees 

can vary depending on areas and species. Urban 

garden habitats can have approx. 36 nests ha -1 

(Osborne et al., 2008, p. 784) and grassland can 

have 11.4 nests ha -1 (Osborne et al., 2008, p. 

787). A conservative estimate of average male 

flight radius is approx. 2. 60 km and 

ñoverestimatedò average is approx. 9.9 km. 

 

 

2.4. Blue Orchard Mason Bee (Osmia lignaria) 
 

The Blue Orchard Mason bees belong to the genus Osmia, insect Order 

Hymenoptera and the family Megachilidae (Bosch, Kemp 2001). Mason Bees are well 

adapted to variable conditions and are most commonly found in BCôs southern interior 

and coastal regions. Mason bees are particularly attracted to fruit trees and play a 

significant role as pollinators to a wide range of flowering plants and trees, including 

peach, plum, apple, cherry, and pear. Blue Orchard Mason bees are solitary, cavity-

nesting bees. Although they are solitary, these bees often nest in large numbers in close 

proximity to one another, typically in pre-existing cavities such as a hollow plant stem or 

hole in dead stump or log (Stanley, 2012). Nesting closely to one another offers 

advantages, such as lower predation and maximized ability for genetic variation through 

increased mating opportunities (cross-breeding) (Ministry of Agriculture, n.d.) 

©The Xerces Society 

http://beefriendly.ca/bumble-bees/
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© http://www.nature.org/greenliving/gogreen/everydayenvironmentalist/bee-wild.xml 

 

Females are larger than males but are typically the same color without the facial 

features. They are not aggressive bees, as they nest tightly in areas with other mason bees. 

Females typically construct two to four nests and lay their eggs near the rear end of the 

nest. Females nest in pre-existing cavities, modifying it linearly with nectar and pollen 

and filling mud in-between areas (Cane, 2006). Male Mason bees are characterized by a 

dark, metallic blue-green, which a distinguishing facial white patch. Males do not assist 

with the construction and maintenance of cavity nesting, but only collect nectar and 

pollinate individually for their own consumption. Contrary to males, females collect 

pollen and nectar not only for themselves, but for their larvae as well. Mason bees and 

Leaf-cutter bees are similar in which they carry pollen on their bellies rather than their 

legs. Mason bees are very efficient pollinators; rather than pollinating vertically, they 

pollinate in horizontal rows, which promotes cross-pollination (Stanley, 2012). 

Additionally to their efficient method, they also have frequent visitations. 

 

Habitat 

 

Blue Orchard Mason bees inhabit many pre-existing nests or cavities such as 

old/rotten logs, stumps, and hollow plant stems. These bees emerge in early spring and 

begin building nests to lay their eggs; once the eggs are laid the female uses clay to seal 

the entrance. This is a distinguishing element of the mason bee. (Moisset, Wojcik, n.d.) 

 

Distribution & Population 

 

Blue Orchard Mason bees are found in woodlands and forested edges and emerge 

in early spring. Mason bees are found widely across the United States and North America. 

In the east, distribution extends as far as Nova Scotia to Georgia and west to Michigan 

and Texas. In the far west, distribution ranges from southern British Columbia to 

Southern California and east towards South Dakota (Bosch, Kemp 2001). Typically, Blue 

Orchard Mason beeôs life cycles are about a year, eggs that have fully developed into 

adults by fall and become active the next spring. Males emerge first, then females about 3 

days later (Stanley, 2012). 

http://www.nature.org/greenliving/gogreen/everydayenvironmentalist/bee-wild.xml
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3. Site Analyses 
 

3.1. Garry Oak Meadow Sites 1 & 2 

 

3.1.1. Location 
 

Two proposed habitats for Western bumblebee are located in southwest of the 

campus of University of Victoria (UVic). The first site (Garry Oak Meadow 1; GOM1) is 

the ñformerò Garry Oak Meadow Restoration site at the corner of Cedar Hill Cross Road 

and University Drive. Adjacent to the site, on the north is the Finnerty Gardens and 

across the University Drive is South Woods. The restoration site is approximately 3.5 

km
2 
in size and south facing at the elevation of 69 meters. The second site (Garry Oak 

Meadow 2: GOM2) is located at the corner of Gordon Head and Cedar Hill Cross Road. 

It is approximately 13.3 km
2
 in size and west-facing at the elevation of 56 to 60 meters.  

 

These two sites are nested in the historic Garry oak meadow communities and the 

restoration was undertaken to restore the first site in 2006. UVic is situated in dry Coastal 

Douglas-fir biogeoclimatic zone, exhibiting mild, wet winters and dry, warm summers 

(Bein and Eastman, 2006, p. 7). Adjacent to the site, on the west is residential 

neighborhood and the Finnerty Gardens on the east of the site. Therefore the two sites are 

connected through the Gardens.  

 

 
 

 

3.1.2. History of the Site 
 

Prior to the European settlement, the UVic campus area consisted of Douglas-

fir/grand-fir forest, Garry oak meadow, outcrops and wetlands. The restoration site was a 

part of Garry oak meadow and savanna ecosystem, and it was probably regularly burnt 

Source: CRD Atlas Approx. scale: 1:1,722.6  
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and used for root vegetables 

harvesting, mostly camas 

(Camassia spp.) by Straits Coast 

Salish peoples for thousands 

years (Bein & Eastman 2006, 

from 2008 phase two). This 

would have been ñmore open and 

less bushyò (Harrop-Archibald, 

2007, p. 20). There are historical 

records that elk, wolves, bears, 

and cougars used to be hunted in 

the mid- 1800s (Bein, 2003, p. 

13).  

 

In the mid-1800s, the campus area was bought by the Hudsonôs Bay and been 

cleared for military activities, logged and farmed. Since then, the agronomic grass species 

have become dominant (Bein & Eastman 2006, p. 8). As shown in the map, the proposed 

habitats for Western bumblebee ware, historically, Garry oak meadow, which would have 

camas meadow and open Garry oak tree canopies.  

 

In 2004-6, UVic students and faculty implemented a Garry oak restoration project 

in collaboration with the Songhees First Nations and experts in attempts to ñdemonstrate 

the restoration of Garry oak communitiesò and provide research and learning 

opportunities (Bein & Eastman 2006, p. 7) in the GOM1 site. The restoration efforts 

involved experiments of different methods for the removal of invasive grass and the re-

establishment of native plants.  

 

 

3.1.3. Current Use of the Site 
 

The Garry Oak Meadow 1 site is used to raise public 

awareness of the importance of Garry oak meadow. Runners and 

bikers use a trail along the restoration site. Being fenced, the site 

is fairly well protected from trampling. However, continued 

restoration and management are not present. Since 2006, there has 

been no restoration activity or monitoring of native/invasive 

vegetation. The site requires a long-term restoration plan in order 

to continue to protect the Garry oak meadow ecosystem. Taking a 

long-term approach, the restoration efforts should include 

recovery of native pollinator populations that are vital to dispersal 

and reproduction of native plants in the site and in this region. 

The Garry Oak Meadow 2 site is used for bikers and pedestrians 

to access the campus. Some runners use a side trail through the 

site. Some flags were found, which indicates that the site is being used for some research 

or monitoring.  

 

Garry Oak Meadow 
Restoration Site signage 

©Bein 2003 
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3.1.4. Flora 
 

Garry Oak Meadow 1 Flora 

 

× Non-Native Agronomic Grasses: 

o Orchard grass (Dactylis glomerata) 

o Kentucky bluegrass (Poa pratensis) 

o Sweet vernal grass (Anthoxanthum odoratum) 

Á (Bein & Eastman, 2006, p. 8) 

 

 

× Dominant Invasive Species: 

o Himalayan blackberry (Rubus armeniacus) 

o Scotch broom (Cytisus scoparius) 

o English Ivy (Hedera helix) 

o English hawthrown (Crataegus mongyna) 

o Reed canarygrass (Phalaris arundinacea) 

 

Despite the issues of invasive plants present, the populations of these species are 

relatively lower than South Woods or other forested areas on the campus. Therefore, it is 

far easier to access the site and control the invasive plants.  

 

More importantly, camas (Camassia spp.), yarrow (Achillea millefolium), nootka 

rose (Rosa nutkana) and fawn lilies (Erythoronium spp.), which are beneficial plants for 

bumblebees and other pollinators, already existed before the restoration (Garry Oak 

Ecosystems Recovery Team Society, 2009, p. 32) During the restoration, the seeds and 

seedling of common camas and fawn lilies were planted in the site, so the populations 

may have increased after. Due to lack of the ongoing monitoring and our project timing 

(winter), it is difficult to determine the present populations and cover ratio of native/non-

native flowers. However, snowberry, nootka rose, and tall Oregon-grape were found in 

the site and adjacent areas. Because there had been efforts to establish native species 

already, the native seeds may be present in soils. The Western bumblebee uses rotting 

woods for winter nests. Because there are few older trees available in the site, it is 

possible to bring coarse woody debris from South Woods or other adjacent woodlands to 



  13 Yellow-faced bumblebee (Bombus vosnesenskii) spotted in the 
Garry Oak Meadow 1 site.  

the site. Please refer to appendix 1 for a detailed list of plant species retrieved from the 

progress report of University of Victoria Garry Oak Meadow Restoration Project (2006).  

 

 

Garry Oak Meadow 2 Flora 

 

× Dominant Invasive Species: 

o Himalayan blackberry (Rubus armeniacus) 

o Daphne(Daphne laureola) 

o English ivy (Hedera helix) 

Á (Were rather well controlled.) 

 

There are some stands of Garry oak and arbutus in small to medium size and for 

understory thicket there are ocean-spray, red-osier dogwood, snowberry and Indian plum. 

The most dominant vegetation is lawn grass which is regularly mowed. Populations of 

invasive species are significantly lower than the GOM1. A stand of forest between two 

sites is dominated by Douglas-fir and grand-fir with Indian plum, red osier dogwood and 

English holly (Bein, 2003, p. 10) Daphne is also present. 

 

 

 

3.1.5. Fauna 
 

Garry Oak Meadow 1 

 

No inventory of resident animals or 

insects including bees is available. No regular 

monitoring has been conducted. However, some 

bats (Myosotis ssp.), Eastern gray squirrel, and 

butterflies were recorded (Bein, 2003, p. 14). 

Deer and rabbits are occasionally sighted by 

students. However, According to the UVic 

National Features Study (2007), it is likely to be 

used by rodents such as house mouse (Mus 

musculus), deer mouse (Peromyscus 

maniculatus), Norway rat (Rattus norvegicus) 


