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1.0 Introduction 
 

The beautiful and iconic Western Bluebirds (Sialia Mexicana) that were once a common 

sight on Vancouver Island have been an extirpated species since 1995 (Fraser et al. 1999). 

Increasing pressures from human development have lead to a loss or alteration of suitable habitat 

and therefore significant species declines, not just within British Columbia, but also down the 

Western coast of the United States, specifically in Washington and Oregon. Based off of these 

declines, the aim of this restoration project is to restore Western Bluebird populations near the 

University of Victoria, specifically in the nearby Garry oak ecosystem on Mt. Tolmie. Ultimately 

it is our goal to aid the recovery of Western Bluebirds populations in Victoria, BC, as the 

concepts and methods outlined in this restoration project proposal could be applied on a broader 

scale. Many of our strategies will be emulating the approaches used by the Garry Oak Recovery 

team on Vancouver Island (GOERT), as well as other restoration organizations down the coast 

into the States. Through community involvement, providing suitable and desired nesting habitat 

for the imported Western Bluebirds and public support, it is possible that this project could have 

positive affects not only on the recovering species, but also on the surrounding ecosystem 

dynamics. With the development of this project, it is possible that our efforts will be able to 

influence the ecosystem in a positive way.   

 

1.1 Biological Background 

  

As previously mentioned, the Western Bluebird (Sialia Mexicana) was once a prevalent 

native species along the coast of British Columbia, but the Georgia Depression subspecies (an 

area within BC) has since been extirpated, as there are no remaining Western Bluebird breeding 

pairs (Fraser et al. 1999). Within BC there are two populations of this subspecies, the interior 

population which is yellow listed according to The British Columbia Conservation Data Centre 

(BC CDC) and Georgia Depression population, which are currently red listed (BC CDC 2014) 

(Figure 1). The focus of our project will be on the Georgia Depression population as that has 

more prevalence for Vancouver Island Bluebirds. According to BC CDC, the Western Bluebird 

is presumed extirpated from its former range in the lower Fraser River valley, southeastern 

Vancouver Island and Gulf Islands (BC DCD 2002), as well as severely contracted populations 
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in Washington State. 

Where once the Western Bluebird was a common summer breeder and resident to 

southern coastal BC (Munro and Cowan 1947), population declines were noted on Vancouver 

Island around the 1940s (Campbell et al. 1997). Though small populations persisted on 

southeastern Vancouver Island and the Gulf Islands up until the mid 1990’s, there was virtually 

no breeding Western Bluebirds on the southwest coast by 1970.  In the United States, 

specifically Washington and Oregon, similar dramatic declines of the breeding population have 

also occurred. Several nest box programs have been implemented across the region in order to 

maintain very small populations. Such programs are also in the process of being implemented on 

Vancouver Island, particularly by the Garry Oak Ecosystem Recovery Team (GOERT).  

GOERT began its Bring Back the Bluebirds project in 2012, with the aim of restoring a 

healthy breeding population of Western Bluebirds to the islands (GOERT, 2013). As of October 

2013, this organization has translocate a number of successful breeding Western Bluebirds to 

Cowichan Garry Oak Preserve, and they tracked 5 successful nests housing 22 juvenile Western 

Bluebirds. This brings current numbers in this reserve to 14 adults and 31 juveniles. We aim to 

have similar success in nest utilization and long-term establishment of these extirpated species. 

 

Figure 1: Western Bluebird distribution and conservation status (NatureServe, 2009).  
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1.1.1     Life History 

  

The diet of Western Bluebirds consists mainly of ground-dwelling insects and 

invertebrates, including grasshoppers, caterpillars, beetles, ants, wasps, spiders and snails 

(Guinana, 2000; Cornell Lab of Ornithology). Coastal Western Bluebirds have also been seen 

catching marine invertebrates on beaches. During the winter, these birds switch to a diet of 

mainly fruits and seeds, including berries such as elderberries, grapes, mistletoe, raspberries and 

blackberries, juniper etc. 

Western Bluebirds are cavity nesters that rely heavily on dead standing trees. This is 

because their bills are not equipped to dig out their own holes, in other words they rely on 

cavities pre made by woodpeckers or other natural processes and nest boxes (GOERT, 2009). 

Nest locations are typically determined by the paired male and female who commonly select 

cavities from trees such as; pine, oak, aspen, willow, cottonwood and sycamore. Females are the 

primary nest constructors, using grasses, straw, pine needles, feathers and other fibers to build 

their nests. Modern forest management and urban development decrease cavities available to 

nesting birds, such as the bluebird, making their presence a good indicator of the quality of the 

forest in an area (Backhouse 1995). Western Bluebirds are quite social, and sometimes interact 

with other species such as mountain bluebirds, American robins and yellow-rumped warblers. 

However, the birds are in constant competition with other bluebirds, swallows, nuthatches, 

woodpeckers, house wrens and European starlings, which has lead to limited tree-cavity nest 

sites and competition for resources. 

Site fidelity, or the returning of a species to the same nest, is relatively high in Western 

Bluebirds, with a study showing individual bluebirds returning to the same box for up to six 

consecutive years (PWBRP, 2002). Though Western Bluebirds have typically been seen as 

monogamous, it has been found that often not all the young in a nest belong to the resident males 

offspring. Clutch sizes of Western Bluebirds in BC range from 3-8 eggs, and nesting ranges from 

beginning of March until July or August. Typically females produce two broods per year, with 

incubation time lasting 13-14 days. Bi-parental care is typical during the raising of young, or 

tended by males if females re-nest once young are fledged (Nature Serve 2013). Fledglings are 

generally independent after 2 weeks, but may continue to solicit food from parents for up to one-

month post-fledging (Guinea et al. 2002). The potential re-nesting behavior could indicate a need 
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for multiple viable nesting options for each pair in a restoration site.   

 

 

1.1.2     Habitat Requirements 

  

Western Bluebirds occur from sea level to 1200 m elevation, and breeding and foraging 

habitat includes primarily open coniferous and deciduous woodlands, open grasslands, burned or 

moderately logged forests, wooded riparian areas, farmed land and along habitat edges with 

scattered trees and snags, primarily for nest cavities (Guinan et al. 2000). This open woodland 

species was largely associated with Garry oak ecosystems and sparsely forested ridges on 

southeastern Vancouver Island, prior to its extirpation. Similar habitat preferences have been 

observed down the coast in both Washington and Oregon (Rogers, 2000) (Figure 2).  Most 

Western Bluebirds used to migrate out of British Columbia, in the winter season, except for in 

extremely mild conditions (Campbell et al. 1997).  Migration ranged from February to early 

April for spring migration, and August until October for fall migration.  

As Western Bluebirds have shown the ability to take to nest boxes, many restoration 

plans have involved the distribution of these boxes in primary Western Bluebird nesting habitat 

(NABS 2002). In terms of territories, Western Bluebirds are rarely seen nesting within 100m of 

one another, so this should be taken into special consideration when selecting nest box locations 

(Purcell et al. 1997; Berner 1998).  
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Figure	  2:	  Range	  map	  for	  the	  Western	  Bluebird	  (NatureServe,	  2007).	  

	  

	  
	  

 

1.1.3     Threats 

  

Urbanization and habitat loss are the primary drivers that have led to the great declines in 

the Western Bluebird population (NABS, 2002). Wildfire was historically a common occurring 

event in the Georgia Depression area, both due to natural occurring and controlled burns by First 

Nations (Pojar and MacKinnon 1994 and Fuchs 2001). These burns created open woodland areas 

that provided optimal habitat for the Western Bluebird (Figure 3). In recent years, fire 

suppression has taken over, and as a result no new habitat has been created. Habitats have been 

drastically altered, largely due to invasive species such as: Himalayan blackberry (Rubus 

discolor), Scotch broom (Cytisus scoparius) and many others (Fuchs, 2001). Furthermore, with 
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increasing urban development and expanding agriculture, many older trees have been cut down 

and the replacement of wooden fence posts with metal posts have caused the decline of cavity 

nesting species. 

Along with habitat loss, the introductions of non-native bird species including the 

European Starling (Sturnus vulgaris) and House Sparrow (Passer domesticus) have caused a 

great threat to Western Bluebirds. Both of these species are aggressive in nature, and compete 

with the Western Bluebird for the same cavity nest space.  Though Starlings can be excluded 

from nest boxes due to their size, they will still out-compete bluebirds for natural nesting cavities. 

These non-native species should be of special consideration when it comes to eliminating 

possible threats to Western Bluebirds, something that will be further explored in this restoration 

proposal (see section 1.2.6 Invasive Species). 

  

Figure 3: Historic breeding sites in the Georgia Depression, British Columbia. Base map 

from the Gazetteer of Canada, Vol. British Columbia, 1985. Retrieved from GOERT, 

2009. 
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1.2   Site Analysis 

 

Out of two potential restoration sites, the one we believed would provide the most 

acceptable habitat for Western Bluebirds was selected. The sites under consideration were the 

Garry Oak Meadow on the University of Victoria’s campus, and Mt. Tolmie Park, close to the 

University of Victoria.  Either of these areas could have provided a viable restoration site 

because of a number of contributing factors, including; open forests, with plenty of edge habitat 

and open meadows, low perching areas, limited competition from other bird species and limited 

predation. Due to space constraints and lack of open meadow area in the UVic Garry Oak 

Meadow, we selected Mt. Tolmie Park to put our restoration project into action. 

 

 

1.2.1 Site Description 

 

Mount Tolmie Park is roughly a twenty-hectare rectangle of land (conservation 

connection, 2006) nestled in between Cedar Hill Cross Road and Richmond Road. In such a 

developed busy part of the city this park performs a very important ecological role. Mt Tolmie 

supports one of the best examples of an endangered Garry Oak ecosystem that can be found in 

Victoria, and it supports many at risk species. Open Garry Oak and Arbutus forests typify the 

exposed, rocky bluffs of this park. Most of the trees are not particularly large and the understory 

is generally open shrubs, with the exception of isolated areas of exotic invasive species or 

snowberry clumps (Figure 4). Mt Tolmie serves as the highest point in the Bowker Creek 

watershed at an elevation of 120 m (Saanich Parks). Its elevation and location make it unique 

and important to the area (Saanich Parks). 
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Figure 4: Garry oak meadow displaying mostly native species on Mt. Tolmie. Photo 

 taken March 2014 by Mariya Peacosh. 

 

 
 

 

1.2.2   Climate and Geology 

 

Mount Tolmie is a part of the Coastal Douglas Fir biogeoclimactic zone and more 

specifically a moist maritime subzone (CDFmm)(BC Gov). CDFmm biogeoclimactic zones are 

characterized by warm dry summers and wet mild winters, which is the ideal climate for Garry 

Oak Ecosystems (Levson, et. al., 2011). Mount Tolmie displays exposed areas of Wark Gneiss 

bedrock, which is a metamorphic rock type created during the Jurassic period, 200 million years 

ago. Wark Gneiss is largely composed of granites and volcanic rocks (Levson, et. al., 2011). The 

exposed bedrock on Mount Tolmie shows distinct glacial sculpting and striations (GOERT, 

2014). Mt Tolmie also supports a shallow soil Garry Oak community which is dominated by 

shrubs and grasses on two basic soil types; open woods over moderate soils and open grassland 

over shallow soils (GORP). The soil moisture regime on Mount Tolmie is subxeric (GORP) 

which is typical of mild climates and shows little variation in soil temperature through the 

seasons as well as a tendency to dryness in the summer season. Soil nutrition in Garry Oak 
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ecosystems is typically low in nitrogen; however, invasive nitrogen fixers such as scotch broom 

alter the soils nutrient composition creating a hostile environment for many native plant species. 

Overall the natural climate and geology of this area support ideal habitat for the western 

bluebirds.  

 

 

1.2.3 Cultural History 

 

Before European settlers arrived, local first nations communities maintained the Garry 

Oak ecosystem on Mount Tolmie and surrounding areas. This symbiotic relationship of people 

and the land allowed native species to flourish in the area. With the arrival of European settlers, 

many invasive species were introduced such as Scotch broom in 1859 (Mount Tolmie 

Conservancy). These introductions, as well as the growth of the city around Mount Tolmie, 

degraded the ecosystem. The need for protection of the area was recognized many years later and 

in 1926, Mount Tolmie Park was established (Mount Tolmie Conservancy, 1997). It has 

provided an important gathering place for the community in many capacities, such as Easter 

Sunday services that took place from 1923 to 1942. During World War II, the Department of 

National Defense used Mount Tolmie as an observation post (Saanich Parks). Its value to the 

community grew with development of the city and the trail systems improved and expanded 

throughout the 60’s and 70’s (Mount Tolmie Concervancy, 1997). In 1967 a reservoir was 

constructed at the summit, which now has a five million liter capacity and provides water for 

much of the surrounding community.  

The issues of heavy traffic and growing problems with invasive species led to serious 

community commitment to restoration in the 1990’s (Figure 5). Most of the restoration work 

centered around invasive species removal and planting of native species (Mount Tolmie 

Conservancy). The most effective and long-term restoration has taken place on the eastern slope 

of Mount Tolmie making this side a more established and stable example of a Garry Oak 

ecosystem (Mount Tolmie Conservancy; Saanich Parks). In 1995 the Mount Tolmie 

Conservancy Agency was established and they lead frequent restoration projects there today 

(Mount Tolmie Conservancy). Now the park is very important to the community and is heavily 

traveled by hikers and picnickers as well as students from the University of Victoria, as an ideal 
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place for field studies (Figure 6). The trail systems have been continuously expanded and now 

are an elaborate network of 1500m of trail (Saanich Parks). Community commitment to 

preserving this Garry Oak ecosystem will make it possible to not only introduce the bluebirds 

here but also to maintain their habitat.  

 

Figure 5: Historical broom removal efforts on Mt. Tolmie from 1994-1997. Retreived 

from the Mt. Tolmie Conservancy Association Website (MTCA, 1997). 
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Figure 6: Mt. Tolmie serves as both a cultural and ecological focal point for the 

 community. Photo taken March 2014 by: Mariya Peacosh 

 
 

 

1.2.4 Native Vegetation  

 

       Garry Oak (Quercus garryana), the only 

native oak species to Vancouver Island, makes 

up the majority of the canopy on Mt. Tolmie 

(Figure 7). It is accompanied by three other 

native tree species, Arbutus (Arbutus menziesii), 

Grand Fir and Coastal Douglas Fir 

(Pseudotsuga menziesii), which can be found 

growing on the mountains slopes and around 

the base. Garry Oaks are vital to a range of bird 

species which use these trees for roosts, nesting 

cavities, and foraging. Mt. Tolmie is a fairly 

Figure	  7.	  Garry	  Oak	  on	  Mt.	  Tolmie	  in	  Victoria,	  B.C.	  	  
Photo	  taken	  March	  2014	  by:	  Mariya	  Peacosh	  
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open area, which makes it an excellent resting site for migrating birds (GORP, n.d). 

 

       A variety of shrubs, forbs, and wildflowers inhabit Mt. Tolmie, contributing to the unique 

landscape. Shrub species not only contribute to soil composition and stability but also provide 

food, shelter, nesting sites, and security for birds and small mammals. Some of the most common 

shrubs that can be found on Mt. Tolmie include: Common Snowberry (Symphoricarpos albus), 

Oceanspray (Holodiscus discolor), Dull-Oregon grape (Berberis nervosa), Mock orange 

(Philadelphus lewisii), Licorice Fern (Polypodium glycyrrhiza), Indian Plum (Oemleria 

cerasiformis), Baldhip Rose (Rosa gymnocarpa), Nootka Rose (Rosa nutkana), and Saskatoon 

Berry (amelanchier alnifolia) (Shrubs, GOERT, 2014). Species of forbs such as: Fool's Onion 

(Sanicula crassicaulis), Hooker's Onion (Allium acuminatum), Common Camas (Camassia 

quamash), Great Camas (Camassia leichtlinii), Taper-tip onion (Allium acuminatum), and 

Nodding wild onion (Allium cernuum) are abundant (Forbs, GOERT, 2014). The variety of 

wildflowers on Mt. Tolmie attracts many insects, particularly native butterfly species and 

pollinator species (GOERT, 2007). Not only does this effectively move energy for pollinating 

plants, but feeds local insectivores. Species of wildflowers that can be observed include, but are 

not limited to: Small-flowered blue-eyed Mary (Collinsia parviflora), Spring-Gold (Lomatium 

utriculatum), White fawn Lily (Erythronium oreganum), Western Buttercup (Ranunculus 

occidentalis), Wooly Sunflower (Eriphyllum Ianatum), Satin-flower (Sisyrinchium douglasii), 

Monkey-Flower (Mimulus alsinoides), and Harvest Brodiaea (Brodiaea coronaria) that cover the 

mountain slopes from the spring through to the fall (Forbs, GOERT, 2014). Species of moss and 

lichen cover ground areas where there are shallow soils and exposed bedrock. 

 

 

1.2.5 Animal Species  

 

       Mt. Tolmie is a unique landscape that has provided residence for native, exotic and 

unfortunately, some invasive species. Currently, approximately 15 mammal species, 11 butterfly 

species, 100 bird species, few reptile species and numerous insect species inhabit Mt. Tolmie 

Park (Saanich Parks, n.d).  

        Exotic species that inhabit the area are species such as the Virginia opossum 
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(Didelphis virginiana), House Mouse (Mus Musculus), European Rabbit (Oryctolagus cuniculus), 

European wall lizard (Podarcis muralis), Norway rat (Rattus norvegicus), Black Rat (Rattus 

rattus), Eastern grey Squirrel (Sciurus carolinensis) and the Eastern cottontail (Sylvilagus 

floridanus). Exotic bird species that have been recorded include the Skylark (Alauda arvensis), 

European Starling (Sturnus vulgaris), Rock Dove (Columba livia), and House Sparrow (Passer 

domesticus). (Vertebrates, GOERT, 2002) 

        Mt. Tolmie has been an attractive bird watching spot for many local communities. 

Birding BC, a bird watching report forum website, allows the community to record sightings of 

native, exotic and migratory birds that land or fly over the area. Mt. Tolmie in particular, is a 

major migration resting stop for many birds in the spring. Common birds that have been 

repeatedly spotted are bird species such as Anna's Hummingbird (Calypte anna), Spotted 

Towhee (Pipilo maculatus), Chestnut-backed chickadee (Poecile rufescens), Bushtit 

(Aegithalidae), Song Sparrow (Melospiza melodia), Dark-eyed Junco (Junco hyemalis), 

Bewick's Wren (Thryomanes bewickii), Downy Woodpecker (Picoides pubescens), House Finch 

(Carpodacus mexicanus), Glaucous-winged Gull (Larus glaucescens), Northwestern Crow 

(Corvus caurinus), American Robin (Turdus migratorius), and Cooper's Hawk (Accipiter 

cooperii). (Slagboom, 1997-2014). Some uncommon bird sightings have been recorded such as 

the Orange-crowned Warbler (Vermivora celata), Yellow-rumped Warbler (Dendroica 

coronata), Black-throated Warbler (Dendroica caerulescens), and Northern flicker (Colaptes 

auratus) were seen in the fall. (Slagboom, 1997-2014) Mt. Tolmie is evidently a place which 

holds ecological contexts that beneficial to many bird species, which is why Mt. Tolmie was 

chosen for this western bluebird restoration project. 

 

 

1.2.5 Invasive Species  

 

       Invasive species have caused some dramatic effects on the structure, composition and 

function of the Garry Oak Ecosystem on Mt. Tolmie. Invasive plants such as Scotch Broom, 

Daphne Laurel, and Himalayan Blackberry out-compete and overgrown native flora, which is 

vital within Garry Oak systems. Invasive birds such as the European Starling and House sparrow 

have outcompeted other native birds by overtaking nesting cavities and food resources. 
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       Scotch Broom (Cytisus scoparious) is an exotic, invasive shrub species that originated in 

Europe and was introduced to Vancouver Island in 1850. Its characteristics have enabled the 

species to spread and flourish in many ecosystems including sensitive Garry Oak ecosystems on 

the west coast of British Columbia. Scotch broom has the ability to easily out-compete native 

species by rapidly forming dense thickets that are tolerant to climatic changes, adapting to 

ecological niches, and lacking natural enemies. This species has few requirements to be 

successful and thrives in disturbed areas (Prasad, n.d). Scotch broom is a major threat to sensitive 

ecosystems, such as Mt. Tolmie, and dramatically reduces biodiversity.  

       Daphne Laurel (Daphne laureola) is an invasive shrub species that was originally 

introduced as an ornamental plant to British Columbia. It has since spread from gardens to 

partially shaded, moist areas on the south end of Vancouver Island. It has become a major threat 

to native plant and animal species that inhabit Douglas-fir, Garry Oak and woodland ecosystems 

(GOERT, 2014). The shrub produces dark berries in the early summer that are often consumed 

by birds, therefore, the distribution and spread of Daphne seeds allows it to colonize throughout 

many areas. What makes spurge Daphne an invasive species is its ability to invade ecosystems 

by growing in thick clumps, acting as a photosynthetic block to native species. It both reduces 

biodiversity and alters the chemistry of surrounding soils by using up available nutrients and 

water (Government of Canada Habitat Stewardship Program for Species at Risk, 2012). 

Although this plant may be a benefit to birds, it proves to be a threat to the stability of a system 

as a whole and a threat to humans, due to toxins within its berries, stems, leaves and sap. 

The European Starling (Sturnus vulgaris) is an exotic species of bird that has become a 

part of the top one hundred most invasive species in the world. The desire for immigrant bird 

species and insect control were the two primary reasons the European Starling was introduced 

into North America in the late 1800s. A variable diet consisting of plants and invertebrates, high 

fertility rates, the ability to nest in a variety of sites, and migrate long distances contribute to the 

fitness and spread of the European starling. Starlings have dramatic ecological and economic 

impacts on native ecosystems, agriculture, and urban areas. They are easily susceptible to a range 

of diseases, which commonly kill livestock and are a major concern to human health. 

Ecologically, the European Starling is an aggressively competitive species that impacts other 

bird species food sources and nesting sites. The European starling is an invasive bird that will be 

a major threat to the Western bluebird reintroduction and restoration project. Managing this 
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invasive is rather difficult because starlings are reasonably bigger than the western bluebirds, the 

need for small nest box holes will be critical for reducing the competition for nesting sites. (Linz 

et al. 2007) 

The house sparrow (Passer domesticus) has being a highly successful invasive species 

within North America since the 1850s, where it has benefited from human presence. The House 

sparrow has a wide variety of food sources and can adapt to different diets based on resource 

availability quickly. Invading sparrows often feed on unfamiliar food sources and become 

accustomed to consuming novel food and human food waste. (Martin & Fitzgerald, 2005) Like 

the European Starling, House Sparrows are aggressively competitive bird that out-compete 

native bird species for nesting cavities by destroying existing eggs and hatchlings. The House 

Sparrow does not migrate therefore can establish nesting sites long before native migratory birds 

can. Sparrows are also carriers of diseases and parasites that are fatal to native birds and a major 

health risk to humans. A form of management that can be helpful to the western bluebird is by 

removing sparrow nests in the fall to make room for native bird species. “Consistent removal of 

newly built nests will eventually dissuade house sparrows” (House sparrow, GOERT, 2002). 

  Scotch broom, Daphne Laurel, European Starling, and the House sparrow are invasive 

species that have significant impacts on the Western Bluebirds habitat. Some associations and 

groups taking part in Scotch Broom and Daphne Laurel removal include but are not limited to 

the Mt. Tolmie Conservancy Association, and Garry Oak Restoration Project (GORP). 

Conservation and restoration efforts are being made to remove invasive species on a regular 

basis and conserve remaining sensitive Garry Oak ecosystems on Mt. Tolmie. 

       Mt. Tolmie Conservancy Association states “Our purpose is to promote, facilitate, 

support and undertake activities which contribute to the preservation, conservation, restoration, 

and enhancement of the natural character of Mt. Tolmie Park” (Mt. Tolmie conservancy 

Association, 2013). One vital action they integrate into their efforts is the monitoring and 

removing of Himalayan Blackberry and Scotch Broom from Mt. Tolmie’s slopes.  

       Garry Oak Restoration Project (GORP) is a collaboration of Saanich staff and Volunteers 

who organize and run restoration activities on Mt. Tolmie. Monitoring, removing invasive 

species, and planting native flora are some of the major efforts that they actively take part in to 

restore the Garry Oak ecosystem. (GORP, n.d). 
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2.0 Goals and Objectives 

 

The overarching goal of this restoration project is to aid in the establishment of a viable 

breeding population of Western Bluebirds, with the large-scale intent to restore population 

numbers to Vancouver Island.  It is our hope that by aiding the Western Bluebirds in this area, it 

will be easier for populations to succeed and spread throughout old habitats that it once inhabited. 

By joining efforts with other Western Bluebird focused restoration groups, we believe that these 

restoration efforts could in the long run lead to the re-establishment of the breeding species. 

 

The three main goals of this project are to: 

 

1) Successfully introduce Breeding Population of Western Bluebirds to a Garry Oak 

Ecosystem in Victoria.  

 

2) Involve stakeholders and community members in the implementation, monitoring and 

 management of the project. 

 

3) Establish a self-sustaining population of Western Bluebirds on Mt. Tolmie, and 

 hopefully future extrapolations of this restoration attempt will lead to greater scale 

 population establishments on Vancouver Island.  

 

Within these goals are a number of objectives and targets which we are striving to 

achieve once the implementation of this restoration plan is set in place (Table 1). These overall 

goals have been incorporated into the design of the restoration project to restore Western 

Bluebird populations on Mt. Tolmie, and ultimately assist with the overall population increase on 

Vancouver Island.  
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Table 1: Goals and Objectives for restoring Western Bluebirds. 

Goals	   Objectives	   Targets	  

Determine	  an	  adequate	  

site	  location	  that	  ensures	  

physical	  characteristics	  

(including	  climate	  etc.)	  

that	  will	  be	  suitable	  for	  

the	  trans-‐located	  Western	  

Bluebird	  population.	  

Location	  will	  provide	  a	  

viable	  and	  self-‐sustaining	  

population	  of	  bluebirds	  

after	  re-‐introduction.	  

There	  will	  be	  successful	  

deterrence	  of	  invasive	  or	  

competing	  species	  to	  

ensure	  minimal	  

competition	  with	  the	  

establishing	  bluebird	  

populations.	  

Inventory	  the	  species	  of	  

threat	  to	  Western	  

Bluebirds	  and	  attempt	  to	  

deter	  these	  species	  from	  

the	  establishing	  

population.	  

Predator	  access	  to	  

Western	  Bluebirds	  will	  be	  

minimized.	  

Implement	  suitable	  

nesting	  habitat	  for	  the	  

Western	  Bluebirds	  

Enough	  bird	  boxes	  will	  be	  

installed	  to	  support	  a	  

viable	  breeding	  

population	  of	  bluebirds.	  

Introduce	  Breeding	  

Population	  of	  Western	  

Bluebirds	  to	  a	  Garry	  Oak	  

Ecosystem	  in	  Victoria.	  

Import	  breeding	  pairs	  of	  

Bluebirds	  and	  actively	  

release	  these	  pairs	  

Breeding	  pairs	  will	  

successfully	  use	  the	  

created	  nesting	  habitats	  in	  

order	  to	  begin	  

establishment.	  	  
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Successfully	  inform	  public	  

of	  importance	  of	  bird	  re-‐

establishment	  through	  

open	  houses	  and	  

volunteer	  opportunities.	  

Create	  volunteer	  

networks	  for	  

implementation	  and	  long-‐

term	  monitoring.	  

Involve	  groups	  of	  high	  

diversity	  to	  participate	  

and	  engage.	  	  

Involve	  stakeholders	  and	  

community	  members	  

Engage	  with	  stakeholders,	  

policy	  makes	  and	  

community	  members	  in	  

order	  to	  establish	  a	  high	  

level	  of	  local	  support.	  This	  

includes	  contacting	  Parks	  

Victoria,	  GOERT	  and	  

Saanich	  municipality	  

(etc.).	  

	  

Task	  we	  are	  doing	  are	  not	  

damaging	  ecosystems	  and	  

are	  within	  law	  

	  

Ensure	  a	  self-‐sustaining	  

and	  breeding	  population	  

of	  Bluebirds	  has	  been	  

established.	  

Target	  will	  be	  reached	  

when	  breeding	  blue	  jays	  

will	  no	  longer	  need	  active	  

management.	  	  

Ensure	  that	  by	  adding	  the	  

Western	  Bluebirds	  back	  

into	  the	  ecosystem	  we	  are	  

not	  interrupting	  the	  

ecosystem	  negatively	  

Successful	  monitoring	  to	  

understand	  the	  

interaction	  of	  the	  newly	  

introduced	  species	  with	  

the	  surrounding	  

ecosystem.	  	  

Establish	  a	  self-‐sustaining	  

population	  of	  Western	  

Bluebirds	  

Effective	  long-‐term	  

monitoring	  and	  

management	  

Establish	  a	  network	  of	  

volunteers	  and	  

organizations	  that	  will	  

ensure	  the	  survival	  of	  
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Western	  Bluebirds	  in	  the	  

unforeseen	  future.	  	  

	  

Record	  our	  findings,	  

successes	  and	  failures	  for	  

the	  future	  projects.	  	  

 

 

 

     3.0 Implementation Plan 

 

Re-introducing a species to a new location is a task that requires advanced planning, 

adequate budgets, meeting policies to ensure stakeholder and community agreements, and 

appropriate handling and translocation of a species. In order for the successful re-establishment 

of a viable breeding population of Western Bluebirds, we have proposed a number of 

implementation plans that include building aviaries and nest boxes, determining the budgets and 

policies that will need to be complied or paid for, proposing methods to receive community and 

local governmental support, and planning a reasonable timeframe for which this plan can be 

applied.  

 

 

3.1 Nest Boxes 

 

Western Bluebirds have not only been declining due to loss of Garry Oak ecosystems, but 

due to the outcompeting of suitable nesting habitat with invasive birds species including the 

European Starlings and House Sparrows. To mitigate this issue, nest boxes designed specifically 

for Western Bluebirds should be implemented, to aid their survival after translocation (Figure 8).  

This method has been proposed and applied with a number of different organizations that are 

also aiming to re-introduce this declining species (GOERT, NABS 2014). 
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Figure 8. Western Bluebird nest boxes in a Garry Oak Ecosystem. Image by Susan 

 Hannon, Salt Sping Conservatory.  

 
 

 

 

3.1.1 Aviaries and release 

  

Prior to the introduction of Western Bluebirds, nest box locations will be based on 

suitable habitat as determined by the site assessment. Congruent with the efforts to re-establish 

Western Bluebirds in the San Juan Islands, outdoor aviaries should be established at release sites 

(Slater and Altman, 2011). Such aviaries are constructed with plywood and hardware cloth, 

allowing open view of the area, yet protection from weather and sun (Figure 9). A hardware 

cloth will be placed around the aviary in an attempt to deter predators. Nestboxes and branches 

will be provided within the aviaries for nesting. Based on the study by Slater and Altman, we 

will hold the bluebirds in the aviaries until nest-building and other breeding behaviors are 

observed, or until 3 weeks, before the birds are released into the open. This will help the birds 
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acclimatize to their new surroundings and establish normal behaviors that can help their long-

term survival once they are released. Upon release, the Western Bluebirds will have to be 

monitored if they remain near the release site and adjacent areas of suitable habitat. As 

recommended by Slater and Altman, this suitable habitat will be monitored until the birds are 

located and establish clear territories.  It will also be necessary to involve landowners to report 

bluebird sightings surrounding the selected habitat. 

 

Figure 9. Image of an aviary for Western Bluebirds prior to release. Image by Julia Daly, 

 retrieved from GOERT, 2014. 

 
 

 

3.1.2   Predator avoidance 

  

To keep predators away, there are several measures that can be applied to the nest boxes. 

First of all either noel guards or hole guards can be used (NABS 2012). Noel guards are 90% 

effective at keeping raccoons and cats away from the boxes, and help avoid damage from 

woodpeckers. This guard system involves placing a rectangular hardware cloth around a nestbox 

entrance hole, though some recommend that this only be applied after the bluebirds have laid at 

least one egg. Hole guards involve placing an extra block of wood over the nestbox entrance 
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with a corresponding hole in the center. This increases depth of the entrance making it more 

difficult for predators to reach inside the hole, however this method has be shown not to be as 

effective as the noel guards. If the nest boxes are secured to a post wrapping sheet metal around 

it can decrease predation.   

 

3.1.3   Food attractants 

  

An effective way to initially attract bluebirds to nest boxes is with the use of mealworms, 

which are a larval for the darkling beetle (Tenebria molitor). This nutritious food supplement for 

the Western Bluebirds not only can be used to entice the birds to the nestbox, but can also assist 

the female during incubation as well as supplemental food when raising young (NABS, 2012). In 

an effort to avoid the birds becoming dependent on humans to supply a food source, we will 

cease to supply the food supplement once it appears that the establishing Western Bluebirds have 

become accustomed to their nest boxes and surrounding habitat.  

 

 

3.1.4   Nest Boxes Locations 

 

Depending on the target species nest boxes are designed for, different mounting strategies 

and placements will alter their effectiveness.  For the Western Bluebird, intervals of about 100m 

between boxes and at least 60m from forest edges reduce the risk of competitive nest stealing. 

This can easily be achieved on Mt. Tolmie due the heterogeneous landscape.   

Nest box positioning is also important to ensure successful reintroduction. The boxes 

should be facing away from prevailing winds and rain when in an area that is exposed.  This is 

important because the nest boxes will mostly be in more open clear areas on an elevated hill.  If 

the boxes are near more populated areas on Mt. Tolmie the birds will be more likely to fly into 

the path of traffic so it is important to ensure that the box faces parallel or away from the road for 

the bird’s safety. 

  

Since it can be dangerous to have the nest boxes close to the road, a buffer of 15 meters 

was created to ensure sufficient space is available to provide habitat without having to 
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compromise with the dangers that the cars bring along with the human interactions (Figure 10).  

The buffers were created with the GIS program ArcMap 10.1. 

 

Figure 10. Buffer around roads for bird protection. 

 

 

 

 

 

 

 

 

 

 

 

3.1.5   Determining Amount of Nest Boxes 

 

By using CRD Atlas we were able to determine the total area of the park on Mt Tolmie.  

To do this, the area function was used (Figure 11).  Because the park is not a simple shape, 

multiple areas were mapped, then added together to get a full area.  When all the areas of the 

sections were combined, the full area was 172947.60m^2. 
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Figure 11- Example of a polygon used the estimate the total area of Mt. Tolmie that will 

 used for the restoration project, as a method for determining the amount of nestboxes 

 that should be installed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After finding the area of the entire park, we were able to determine how many nest boxes 

we could have within the park.  Since in an optimal situation the bird houses would be at least 

100m from each other we could use a simple calculation to figure out how many we could have. 

By dividing the park in square quadrants of 100m by 100m, we determined that the maximum 

number of nest boxes that could be erected is 17. 

 

172,947.60m^2/10,000 = 17.29 

 

Therefore the maximum amount of birdhouses we should have is 17.  
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3.2   Community awareness and involvement 

 

Community awareness is an important part of the restoration project as it is essential that 

the community know what we are doing and why. It is also important because humans can 

negatively impact the bluebird population by disturbance. There will be four 18’’x 24’’ signs 

around the restoration site providing information on the Western Bluebird and requesting visitors 

be respectful of the birds by giving them the space they require (The Sign Chef, 2012). By 

placing advertisements in a local paper we will inform the local community about our project 

(The Times Colonist, 2014). We predict that the majority of those interested in our project will 

be families and the retired community. According to the Newspaper Association of America 

75% of age 55 and over read the newspaper either online or in print (Newspaper Association of 

America, 2013). Therefore since the newspaper will run in print for five weeks the majority of 

our target audience will likely come in contact with our awareness campaign.   

 

Sample Newspaper Ad for The Times Colonist:  

Restoring the Bluebirds 

Mt Tolmie Park is going to be the site for a very special effort to reintroduce the Western 

Bluebird to Victoria. These beautiful little birds haven’t been seen in our city for almost twenty 

years and we think its time they come home and we want your help! Log on to our website to let 

us know if you have seen a Bluebird or if you want to volunteer.  

 

There are also various ways the community can get involved; they can make their own 

bird boxes to have in their backyard for other birds so there can be less competition for the bird 

boxes on Mt. Tolmie, and they can keep an eye on their cats if they are prone to capture birds, 

lastly they can keep an eye out for the bluebirds to see if they are leaving the designed landscape.  

If community members see the bluebirds, they are prompted to record the sightings on the Mt. 

Tolmie Bluebird restoration website (Table 2). The table shown below is a simplified version of 

a table on the GOERT website (GOERT, 2012). 
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Table 2: Sample community monitoring data sheet: 

 

Your name:                                                 Location: 

Date Observed Behavior Comments 

      

      

      

      

 

 

3.3  Timeline 

 

The project will take a variable amount of time to complete, depending on how quickly 

components can be accomplished (Table 3). It will take some time for the Western Bluebird’s 

population in the area to recover to a sustained fitness along with the tracking of its progress.  

The Western Bluebird has a nesting season as early as February through to April, however the 

mating season is through the months of March through to the beginning of August.  With this in 

mind, purchases of the birds should be made around the end of February to ensure it is a good 

season for the birds to start in.  Funds to pay for these birds will need to be raised as early as 

possible as they are fairly expensive.  Furthermore, it would make sense to begin putting the nest 

boxes up in the middle of February or beginning of March since that would be the highest 

overlapping time between nesting and breeding seasons to begin the project.  In the event of 

strange climate changes for the particular year or any other variable problems, the beginning of 

the project corresponding with the months can be adjusted accordingly.  Signage of the project 

around the park should be made before the birds are put into the park alerting people of the 

project ahead of time to minimize possible damages that could occur. 
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Table 3: Timeline for the proposed restoration project.  

Task Projected Date 

Raise attention of the project to restore the 

Western Bluebirds 

January or as early as the previous year 

Raise funds to pay for the project January or as early as the previous year 

Hire workers and or volunteers to help with 

the project 

Early January 

Acquire permits ahead of time to allow for 

time to process 

Mid January 

Build and install bird aviary Beginning of February 

Build and or purchase nest boxes Middle of February 

Set nest boxes up in the park at the designated 

locations 

End of February 

Set up signs around the park End of February 

Translocate Western Bluebirds and move 

them to the avairies (2-3 weeks) 

Beginning of March 

Release the Western Bluebirds End of March 

Intensive monitoring of released Western 

Bluebirds 

(First week after release) End of March- April 

Community awareness to report sightings March-April 

Continue to record data on the birds and any 

other relevant information 

On going throughout the year or until bird 

populations are seen to be stable 
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3.4  Policies 

 

To ensure the project is done legally certain permits will have to be acquired.  Since 

restoration projects often have impacts on other species and have other unseen effects, 

regulations are in place to ensure adequate environmental protection.  The permits would cover 

alterations to the environment as well as importing foreign animals into the park. In Victoria 

permits would be acquired through the District of Saanich and the birds brought from Fort Lewis 

Washington through the American Bird Conservancy so permits would be acquired through them 

as well.  

 

3.5 Budgets and Funding Proposal 

 

The purpose of this proposal is to assist in the reestablishment of extirpated Western 

Bluebirds from Vancouver Island, BC by providing suitable habitat for reintroduced nesting 

pairs. This restoration effort will take place in Mount Tolmie Park, Saanich, that has the potential 

to provide the perfect habitat for this iconic bird. Funding is required for the importation of 

nesting pairs from the United States as well as the construction of aviaries and nest boxes that 

will assist in the easy reintroduction of the bluebirds.  

This project will be coordinated and implemented by a devoted and concerned group of 

Students at the University of Victoria. Volunteers will carry out labor and management of the 

project and private donations of materials and professional consultations have been made. We 

will be working in partnership with Saanich parks as well as consulting with other local Garry 

Oak restoration groups. The project will be carried out over a two-year period of careful 

monitoring by our staff. After birds have been established volunteers will carry out simple 

maintenance of the nest boxes on an annual basis (Check News, 2012). 

Our first costs will start in the winter, before we bring the birds up to Victoria, and will 

largely be focused around raising awareness and support in the community (Table 4). We intend 

to place advertisements in the local newspaper, The Times Colonist, both in print and online 

form. To run a print announcement for five days it will cost $30 with free accompanying online 

advertisements (Times Colonist, 2014). We also intend to invest in educational signs to be posted 

in Mount Tolmie Park to begin getting the community excited about the return of these iconic 
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little birds. The four 18” by 24” will be made by the local business Sign Chef and they will cost 

around $175 (The Sign Chef, 2012). 

 

In preparation for the three nesting pairs arrival we will order 17 pre made birdhouses at a 

cost of about $500 (GOERT, 2014). We felt it was necessary to purchase pre made birdhouses 

due to the predator guard, which will protect against predation (Barquest, Craven & Ellarson). 

When trees are not available to hang the birdhouses from, at appropriate locations we will 

provide a simple pole that will cost less than $10 for a 10 foot length (Barquest, Craven & 

Ellarson). Once the birds have arrived we will keep them in specially constructed aviaries for a 

few weeks. The aviaries are simple structures covered in hardware cloth that can be purchased at 

any hardware store for minimal costs, about $200 worth will be enough to cover three (Home 

Depot, 2014). Experienced carpentry professional, and concerned local resident, Mathew Powel, 

will donate all tools, construction consultation and some materials, such as lumber. 

 

The most expensive and difficult part of this project will be importing the birds 

themselves. We intended to import three pairs to victoria due to the small introduction site we 

have chosen (American Bird Conservancy, 2013). They come from Fort Lewis Washington, as 

they have an expanded population, and the American Bird Conservancy (American Bird 

Conservancy, 2013) determines the release conditions for the birds. Each pair will cost $5000 to 

import from the US in addition to potential customs costs (American Bird Conservancy, 2013). 

Once the birds have been settled and released from their aviaries we will continue to provide 

food in the form of meal worms for the duration of their first nesting season to encourage 

returnees to the area. 

 

We hope to raise at least $20 000 to import and establish the initial three nesting pairs to 

Mount Tolmie park.We intend to send this Grant proposal to a number of groups who have 

funded other similar project such as the Garry Oak Recovery teams Bring Back the Blue Bird 

Campaign (GOERT, 2014).  

 

a) District of Saanich community funding group gives small grants to individuals and 

organizations (District of Saanich, 2014) 
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b) Bird Studies Canada gives grants to various bird restoration efforts through the James 

Baillie Memorial Fund (Bird Studies Canada, 2004) 

c) Canadian Wildlife Federation (CWF) foundation gives grants to wildlife restoration efforts 

(CWF, 2014) 

d) Eco Action is a Government funding program that may be less likely to give to a non-

registered organization such as ours. (Environment Canada, 2013) 

e) North American Blue Bird Society (NABS) give grants to all ranges of groups and 

individuals who research, promote or conserve bluebirds (NABS, 2012). 

f) Habitat Conservation Trust Foundation (HTCF), Public Conservation assistants fund 

(PCAF) give small grants to organizations and individuals who are working to protect 

wildlife (HTCF, 2014).   

 

Table 4: Estimated project budget. 

Product Amount Cost Comments 

Feed 1000 meal worms $18.99  

Fees of birds $5,000 per pair x3 $15,000  

Signs x4 $175  

Newspaper 5 days in print and 

online.  

$30  

Permits  $200  

nest box pre-made $29.99 

each x 17 

$509.83  

Mounting poles  $8 for 10 ft 

Approximately 5 

poles 

 

$40 Amount of poles 

purchased will be 

determined as we 

map bird house 

location 

Aviaries  Hardware cloth for 

three aviaries 

 

$200 

 

Enough to cover 

three aviaries.  

Total  $16,173.82  
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3.5.1 Constraints 

 

Due to how expensive a pair of birds is we may be limited to the amount that we will be 

able to afford.  This amount may not be enough to recover the population as the more we have, 

the easier it will be to restore the population.  This is because we will have more chances if 

anything happens to any of the birds such as accidental death or the birds flying away and getting 

lost.  Furthermore there will be unforeseen errors within collected data, which will have to be 

dealt with accordingly.  For example, when counting how many birds there are living in the park 

after a few months to see if they have bred and created offspring it may be that some of the birds 

begin to live just outside the park making it difficult to count and understand why the population 

is not increasing when it actually is, and we just cannot see it because we are counting within the 

park.   
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4.0 Monitoring and Management 

 

The Western Bluebird Restoration Project will commence with the collaboration of local 

volunteers, and community residents. A Western Bluebird restoration website will be used as a 

tool to provide factual background on the western bluebird, the restoration project, the bluebirds 

progress, volunteer opportunities, observation reports form, and a discussion form that will 

connect project leaders with community volunteers. Two meetings will be scheduled each year, 

one in the spring and one in the fall, to review specific duties, details, and progress. The spring 

meeting will discuss and schedule aviary building and/or maintenance, nest box clean out, nest 

box repair, and site walk. The fall meeting will review community and volunteer feedback, look 

over collected data, schedule a nest box clean out and maintenance, discuss bluebird progress, 

and evaluate project effectiveness.  

 Raising awareness to the local community, regarding western bluebird introduction and 

nesting sites, will provide residents with the opportunity to get involved in monitoring and 

management. We want to encourage local residents to set up personal bird boxes on their 

property, particularly ones with bigger holes to provide alternative nesting areas for other larger 

species of birds. This will potentially reduce the competition for nesting sites between bluebirds 

and other bird species. Another opportunity for the community to participate is to report any 

sighting and any collisions bluebirds may have with objects or deaths that may occur to the 

management team. We also request that cat owners be cautious of their felines and to prevent 

them from roaming the study area (Stewardship, GOERT, 2002). 

 

 Monitoring nest boxes located on Mt. Tolmie is critical for the success of nesting 

Bluebirds. Through the months of March to July, nest boxes will be checked monthly, and local 

volunteers and students from the University of Victoria will record any observations. By 

listening, recording any sightings and behavioral activities, and noting the location to which the 

observations were observed for bluebirds, will provide portions of data that could be useful to 

monitor the health and well-being of the Mt. Tolmie population. By monitoring competitive bird 

species as well will provide data regarding the competitive state between the bluebirds and 

competitive species. When the bluebirds migrate south, the nest boxes need to be cleaned out, 

between September and November, to avoid attracting colonies of insects that will prevent the 
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birds from nesting again. By noting the condition of the nestboxes when the cleaning happens 

will ensure the bird boxes are kept up to standards (GOERT, 2012). 

 

 

5.0 Summary 

 

The purpose of our restoration project is to restore the Western Bluebird back to Victoria. 

The Bluebirds were extirpated from Vancouver Island since 1995 (Fraser et al. 1999) 

predominantly from urbanization, habitat loss and invasive species. Our restoration plan to bring 

back the Bluebirds involves providing them with a suitable habitat on Mt. Tolmie Park. Mt. 

Tolmie was chosen primarily due to the environment as it is a Garry Oak ecosystem and also has 

open space, both of which are perfect for the Bluebirds. There will be 17 nest boxes located on 

the park 100 meters apart. The budget for this project is $16,173.82. Possible funders for this 

project are District of Saanich, Bird Studies of Canada, Canadian Wildlife Federation, Eco 

Action, North American Blue Bird Society, and Habitat Conservation. In order for this project to 

succeed community involvement is needed. They are vital for our project because it allows us to 

track the birds, and they can put up bird boxes for other species so the invasive birds won’t be 

competing for the Bluebird nest boxes. Bringing back the Western Bluebirds is an important 

project because maintaining a high biodiversity creates high resiliency and stability. British 

Columbia is one of the highest biodiversity areas in the North America, it is important to sustain 

it (Biodiversity in B.C., n.d.). 
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7.0 Individual Contributions to the Project 

 

As a main component of the ES 341 class, this group project was an effective way of not 

only gaining a deeper understanding of all the components and effort it takes to create a 

restoration project proposal, but also in learning how to work effectively in a group dynamic. 

Right from the beginning of the project, each group member assigned himself or herself a 

specific task within the report that they would like to focus on initially. After completing these 

specific sections, we pieced these components together and re-assessed the gaps in the report that 

still needed to be worked on.  By effectively using our tutorial time and group discussion either 

online or after class time, we were able to mesh all of our research and contributions for this 

restoration project together. 

 

Below lists the individual tasks that each group member worked on. However it is 

important to note that within each section of the report, group conversations, shared ideas, edits 

and suggestions were done collaboratively amongst everyone. 

Brynlee Thomas: 

- General outline of report (incl. table of contents) 
- Introduction 
- Biological background section 
- Goals and Objectives  
- Nest box information pertaining to aviaries, predator avoidance, and food attractants.  
- Presentation speaker 

Elliot Perley: 

-Set project document for group to access online 
-Helped with intro and goals and objectives 
-Site analysis of the areas we selected to look at 
-Determination of nest box locations and how many to use calculation 
-Buffer safety creation 
-Area of park calculation 
-Timeline creating 
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Emily Nicol: 

- Community involvement and awareness 
- Budget 
- Helped with monitoring and management 
- Presentation powerpoint 
- Conclusion 

Gregory Onyewuchi: 

-Looked into budget information (cost of blue bird, permits, etc) 
-Looked into initial information on monitoring measures other organizations used 
-Created cover page 

Mariya Peacosh: 

-Site analysis location selection- includes pictures taken 
-Vegetation and species sections 
-Invasive species section 
-Monitoring and management 
-Helped email GOERT and Saanich Parks 
-Presentation speaker 

Maya Buckner: 

- Helped with site analysis 
     - Site description 
     - Geology section 
     - Cultural history 
- Wrote up budget section from Greg and Emily's research 
- Funding proposal (in budget section)  
- Did research for policy/ permits (communicated with Saanich parks) 

 

 
 


