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1. Introduction 

 

Garry Oak ecosystems are unique to North America and they are highly 

revered for their aesthetic and cultural value. The Garry oak is the only native 

oak in western Canada and it is uniquely adapted to the Mediterranean climate 

found in the rain shadow of Vancouver Island (GOERT 2007). It is exclusively 

found at low elevations, most often on dry, rocky slopes or bluffs, and 

sometimes on deep, rich, well-drained soil (Pojar and Mackinnon, 1994). Garry 

oak ecosystems range from shady woodlands to open meadows, and in mixed 

stands they are most often associated with Arbutus and Douglas-fir (GOERT 

2007). Oak woodlands support the highest plant species diversity of any 

terrestrial ecosystem in coastal BC (Ward et al. 1997) and they historically 

consist of oak savanna or oak woodland with a meadow-like under storey of 

camas, fawn lily and many other native flowers and grasses (Lea, 2006). These 

environments were maintained through traditional management practice by the 

Lekwungen (Songhees) Nation. The employed methods such as burning and 

the selective harvesting of root vegetables such as camas (Camassia leichtlinii 

and C. quamash) (Turner 2002, Beckwith 2005, Tudge 2006). 

Unfortunately, only 10% of this exceptional ecosystem remains in pre-

European settlement conditions (Lea 2006) and much of these remnant Garry 

oak patches of Southwestern Vancouver island are threatened due to loss from 

human development, damage from invasive species, and the suppression of 

traditional land management practices that once helped to maintain them 

(GOERT 2002). As a result only 1-5% of the original Garry oak habitat on 

Southern Vancouver Island remains (Hebda 1993). Most of the remnants are 

isolated, fragmented communities that have no connection of other Garry oak 

communities, thereby reducing migration of populations or mixing of genetic 

material of species from one area to another (Lea 2006).  The University of 

Victoria (UVic) contains a few of these remnant patches.  

Garry oak ecosystems are in a state of urgency concerning restoration 

and development of viable ecological corridors in Vancouver Island. Three 

primary “essential ecosystem characteristics” have been identified by the Garry 

Oak Ecosystems Recovery Team (Fuchs 2001). These characteristics are 

critically associated with the composition, structure, and function of Garry oak 
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ecosystems, and are deemed to be at significant risk in the modern context. 

The characteristics are: (1) Spatial integrity, in terms of the consequences of 

habitat fragmentation; (2) The role of fire as a natural disturbance agent; and (3) 

Biotic integrity, in terms of the presence and effects of exotic species. 

The remnant Garry oak meadow, at the corner of Henderson and Cedar 

Hill Cross Road, on campus lies in the traditional territory of the Lekwungen 

(Songhees) Nation. These peoples played an important role in managing the 

landscape through traditional practices such as burning and the selective 

harvesting of root vegetables such as camas (Camassia leichtlinii and C. 

quamash) (Turner 2002, Beckwith 2005, Tudge 2006).  The open meadow area 

consists of a drought tolerant community that flourishes with regular disturbance 

by fire (Hocking 2000), a traditional management technique of the first nations 

people which kept both the Garry oak (Quercus garryana) and Douglas-fir 

(Pseudtosuga menziesii) ecosystems more open and less bushy (Turner 2000).  

 Meagre in appearance, few would assume that this site has a vibrant 

history and that it is brimming with potential. Through a combination of 

restoration and development, this site, dedicated to the university's alumni, is to 

be transformed into an inviting place where culture, education, and nature meet.   

With winding trails accompanied by interpretive signs, beautiful native gardens 

and a delightful gazebo, this site will become a popular place to walk, wonder 

and gather in.  With regions dedicated to a better understanding of Garry oak 

ecosystem restoration through research and lab studies, this site will become 

an area of critical thinking and discovery that will be managed and monitored for 

years to come.  Finally, with the implementation of traditional management 

practices, this site will become a keyhole to the past where students and 

community members alike can come to appreciate the first uses of this small, 

yet significant piece of land. 
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1.1. Goals 

 

- Restore a Garry oak meadow community with characteristics of a site 

traditionally managed by First Nations. 

 

- Create a self-sustaining environment which will serve social and cultural 

purposes by inviting students and community members, and engaging them in 

Garry oak meadow ecological research and management. 

 

1.2. Objectives 

 

- Control and remove invasive and exotic species that compromise the 

site’s ecological stability. Re-establish native plant populations to assist in the 

recovery of the site towards successful Garry oak meadow restoration. 

 

- Provide a space that can act as an educational tool to complement 

academic coursework. 

 

- Create a site available to Graduates and Honour students for research. 

 

- Inform the public of the significance and nature of the Garry oak 

meadow through the use of interpretive signage and demonstrative gardens; 

include and acknowledge the native perspective and traditional management 

techniques used by First Nations. 

 

- Build pathways and replace fencing with a more subtle alternative to 

create an inviting social space. Enhance aesthetic value of the site to 

complement Finnerty Gardens and to create an inviting entrance to the 

University of Victoria. 
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2. Site Description 

 

 Alumni Garry Oak Meadow is situated within Oak Bay Municipality, on 

the North side of Cedar Hill Cross Road, between Gordon Head and Henderson 

Road. The total area of the site is approximately 3500 m² and is located at 

N48°27’35’’ W123°18’55’’ at an elevation of 69 m, approximately 1.35 km from 

the nearest shore. The environment is in a four hectare complex of native plant 

communities, old-fields, and gardens on the University of Victoria campus.  

 

2.1. History of Garry Oak Meadows in Vancouver Island 

 

According to seed banks, Garry Oaks arrived on Southern Vancouver 

Island 8300 years before present (yrs BP) (Gedalof et al., 2006).  They reached 

a maximum abundance about 7500 years BP, which was coincident with a 

westward expansion (Gedalof et al., 2006). Their abundance decreased 

considerably after 7000 years BP and their maximum westward expansion 

occurred from 6500 to 3000 years BP (Gedalof et al., 2006).  Through the 

analysis of seed banks, it was also found that there is a link between Garry Oak 

Ecosystems and wildfire (Gedalof et al., 2006).  This most likely had to do with 

traditional practices. Prior to European settlement, much of southeastern 

Vancouver Island was dominated by Garry oak ecosystems, and they played an 

important role in the rich and complex culture of the First Nations of this region. 

Lekwungen (Songhees) people, for example, deliberately burned selected 

woodlands and meadows to maintain open conditions and promote the growth 

of berries, nuts and root vegetables such as camas, many of which were 

harvested in Garry oak ecosystems (Glazebrook, 1843).  

Things quickly changed with the arrival of Europeans. With the founding 

of Victoria as “Fort Camosun” much of its meadows and woodlands were soon 

transformed to farmland and pasture, which displaced native flora and fauna 

(Glazebrook, 1843).  

Damage to Garry oak ecosystems has been at the greatest rate over the 

past 150 years, due to waves of settlers being attracted to Vancouver Island’s 

southeastern coast.  The slow but continued human use of land has largely 

eliminated these ecosystems over time.  Three main threats to Garry oak 



   9 

ecosystems in recent history have been land development (for agricultural, 

residential or industrial purposes), fire suppression and introduction of native 

species (see Figure 1).  Mowing, fertilizing, watering, and other gardening-type 

treatments of Garry oak ecosystems are other causes of defilement of this 

community (Glazebrook, 1843). 

Historically (pre-European settlement), there were mainly deep soil Garry 

Oak ecosystems (9564 ha) and only 45 ha of this remains. Less shallow soil 

ecosystem occurred in the past (890 ha), and a greater percentage of this 

remains (440 ha). A smaller portion of the deep soil ecosystem remains, 

because these communities were the first areas cleared for agriculture and 

urban development. The history of the Alumni Garry Oak Meadow is part of the 

larger history of Garry oak ecosystems on Vancouver Island.  

 

 

Figure 1 - Distribution of Garry oak ecosystems in British Columbia (Fuchs, 2001) 

 

 

2.2. History of the Alumni Garry Oak Meadow 

 

In the 1800s, the site was part of an extensive area of Camas – Garry 

oak meadow and savanna ecosystem that was abundant in Victoria at the time 

(Bein and Eastman, 2006).  However, by 1858 the campus land was acquired 
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by the Hudson’s Bay Company and land management practices shifted to 

domestic farming techniques (Bein and Eastman, 2006). After this period, the 

area was seeded with agronomic grass species and was used for hay (Bein and 

Eastman, 2006). In 1956, through the co-operation of the Department of 

National Defense and the Hudson's Bay Company, the 1.6 km² campus of the 

University of Victoria at Gordon Head was acquired and its establishment 

further altered the site’s conditions (The Canadian Encyclopedia). 

The Garry oak meadow on the Southwest corner of The University of 

Victoria campus was supported by a team of restorationists, consisting of 

Magnus Bein, Don Eastman, volunteers and students. Together they worked to 

provide knowledge and a model for ecosystem conservation through a 

management regime implemented between 2004/2005, called Garry Oak 

Meadow Restoration (GOMER). Before the management regime was 

implemented, agronomic grasses and forbs comprised the majority of the 

vegetation on site. This eliminated some pre-disturbance native vegetation and 

open habitat for birds, butterflies and other insect herbivores.  

Field experiments were necessary to gage the rate at which native 

species would be re-established.  The site was divided using a grid to organize 

plots for soil preparation treatments and planting combinations. Ten planting 

treatments and nine soil preparations were used (Bein and Eastman 2006). 

Each soil preparation occured randomly within the grid in blocks measuring 3.5 

x 8 m. Within each soil preparation block, there were ten planting plots (1 x 1 m 

square), with randomly assigned treatments. Their results demonstrated that 

the best methods for re-establishing a Garry oak ecosystem were to prepare the 

soil through scalping and mulching and planting with a combination of seeds 

and seedlings. 

In conducting a preliminary site assessment, a visual estimate of the total 

grass/forb ratio in each section of the site was necessary to measure overall 

invasiveness. This helped to determine the compositional variation within the 

boundaries of the site, which had implications for how to develop the 

management regime. Non-native grass species were heavily colonized in areas 

where there was relatively low diversity, making it important to determine which 

areas of the site contained the most plant diversity, and what the ideal site 

conditions would be. Roughly measuring the biomass production of established 



   11 

grasses, forbs and litter created insight regarding where seedling plantation 

would be most effective. 

 

 

Figure 2 - The site prior to restoration, facing north, circa May 2004. Photo by Magnus Bein 
(Bein and Eastman, 2006). 

 

 

2.3. Current conditions 

 

2.3.1 Climate 

 

The site is in the rain shadow climate of the Olympic Mountains, and it is 

within the Coastal Douglas-fir Zone (Nuszdorfer et al., 1991).  It has mild wet 

winters and warm dry summers. The monthly mean temperature and 

precipitation ranges from about 3°C and 108 mm in the winter to about 20°C 

and 14 mm in the summer, respectively (Environment Canada, 2004). The 

annual water budget results in water surpluses in the winter and early spring, 

deficits from spring to the end of summer, and soil water recharge in the fall 

(Bein, 2004). 
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2.3.2. Soil properties 

 

The soil surface is relatively flat with some shallow depressions. Recent site 

disturbances included tillage, haying mowing, transplanting trees, compaction, 

and drainage. The site was regularly mowed prior to restoration (Maxwell, 

2002). Completed soil description from one pit on the site, along with others on 

nearby sites are as follows: 

• A shallow Ah horizon extends to a 2530 cm depth and is made up of 

medium brown (dry) sandy loam with a root mat to 15 cm.  

• A compact silty subsoil which is mottled and is slightly cemented, from 

periodic soil-water perching. From 35-55 cm down the subsoil consists of 

a grayish white dry very compact clay loam. This layer restricts root and 

water penetration. 

• The surface soils in an adjacent thicket of Garry oak trees, where they 

were unmodified by tillage, have very dark brown surface soils and likely 

include fine charcoal from historical Aboriginal burning. 

 

2.3.3. Species composition  

 

Prior to restoration the site was regularly mowed, and it was apparent 

that the vegetation was dominated by agronomic grasses and other introduced 

herbs, with very few native species (Appendix 1). Exotic shrubs were also 

present but were controlled in part by mowing. Immediately adjacent to the site 

woody native plants were abundant. According to Hocking (2000), camas 

(Camassia spp.), western buttercup (Ranunculus occidentalis), shooting star 

(Dodecatheon spp.), Indian plum (Oemleria cerasiformis), Garry oak and 

several native and non-native grass species were present. Moreover, earth 

worms, Agaricus campestris (fungus) and Kinbergia sp. (moss) were 

components of the ground-soil community. Chatherllus sp. (chanterel fungus) 

was observed growing under oak adjacent to site. Vertebrate herbivores were 

abundant and included Orictolagus cuniculus (domesticated European rabbits) 

and Odocoileus hemiraus Columbians (black-tailed deer).  
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 After restoration efforts were completed, 120 species could be identified 

in the experimental plots (Appendix 1), including a total of twenty five native 

species. 

 

 

Figure 3 – Alumni Garry Oak Meadow: current conditions, October 2009. Taken by Thiago 
Gomes 
 

 

2.4. Stakeholders 

  

Consistent funding and monitoring is often the greatest challenge in 

restoration. The longevity of the proposed Alumni Garry Oak Meadow is largely 

dependant on the involvement of core stakeholders, such as the University of 

Victoria Alumni Association, UVic faculty and students, Facilities Management, 

community members, as well as First Nations communities. These groups can 

contribute the funds, labour, and knowledge necessary to establish and 

maintain the Garry Oak meadow. Stewardship and participation will encourage 

use of the area while providing incentives to maintain it. This will allow the 

meadow to thrive culturally, and ecologically. 
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 The University of Victoria Alumni Association is a key stakeholder in this 

endeavour. They are a driving force in realizing the proposed Alumni Garry Oak 

Meadow, as well as a key source of funding. Their interests will be met by 

providing university Alumni with a social gathering place, and an area to 

memorialize their contributions to the institution.  

 The community may also provide valuable knowledge about the site. The 

citizens whose front window overlooks the meadow, or who walk through it on a 

daily basis may provide a better understanding of the land's successional 

patterns than an outsider. This is helpful for monitoring, because they may be 

able to pick up on ecological changes that are not apparent to people who are 

unfamiliar with the site and its history. Beckwith noted that information is not 

easily extrapolated from one Garry Oak meadow site to another, because the 

results tend to vary from site to site. This supports the claim that outside 

members should be involved in the project.  

NGO's, such as GOERT, GORP, as well as the Songhees First Nation 

should be included in project development. They can act as a crucial knowledge 

and resource base in providing access to people with Garry Oak restoration 

experience. First Peoples can provide insight into how the land was traditionally 

managed. This information can be integrated into research efforts and invasive 

species control. 

 University students can play a large role in the longevity of this project. It 

could also serve as an effective educational tool in academic coursework. 

Utilizing students in the restoration process would supply this project with a 

continual source of monitoring, an integral component to successful restoration. 

The Faculty of Environmental studies, as well as the Restoration of Natural 

Systems Diploma program have already incorporated this site into their studies 

through research projects, and restoration activities. Extending this to other 

departments, such as Biology, Geography and Chemistry (Appendix 2), would 

allow for further research in soil quality and preparation, plant identification, 

invasive species removal, sampling, irrigation techniques, and monitoring. The 

academic aspect would provide incentive to monitor the site well. The hands-on 

learning experience would introduce students to a unique native ecosystem of 

Vancouver Island and may spark further interest in Garry Oak meadow 
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restoration. The space could also be used as a location for Graduate and 

Honour student research. 

 The interests of Facilities Management and the University of Victoria 

must also be considered in the implementation and maintenance of the project. 

Facilities Management will be responsible for the upkeep of the grounds; 

however, the students and community groups can provide additional labour to 

aid in weeding, invasive species removal, etc. 

The concerns of Finnerty Gardens’ representatives will also be met, as 

the site will be transformed into a more aesthetically pleasing space. This will 

also meet the needs of the university by distinguishing UVic from competing 

universities; the welcoming atmosphere will attract prospective students.  

 

 

3. Project Design 

 

Multi-stakeholder interests demand a series of different strategies 

towards the Alumni Garry Oak Meadow restoration and management. 

Restoration of the site should address the need for a gathering place, aesthetic 

complementation of Finnerty Gardens and research/experimental opportunities. 

Therefore, this project design is divided in three main sections: development of 

gathering area, development of native garden areas and interpretive trails and 

meadow area restoration.  

Development and construction of any kind which is incorporated into a 

restoration project must be restricted to a set of ecologically sound actions that 

will protect natural processes. No major ecological disturbance should be 

expected as a result of such an enterprise. Thus, the restored site would cater 

to the needs of stakeholders, while providing community engagement and 

visitor’s experience as well as maintaining and enhancing ecological values.  

 

3.1 Experimental Meadow 

 

The importance of previous restoration efforts cannot be ignored. The 

existence of the experimental meadow area is of great value; however, it lacks 

community engagement, monitoring, and needs resumption of research 
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activities. Therefore, it is recommended that the meadow would be converted 

into a multiple-use site for enhancement of research experiments and 

educational and community engagement opportunities.  

The meadow would preferably occupy the central region of the site in an 

area of approximately 200 m² (see Figure 4). It would be divided into 

experimental plots with access for students and volunteers engaged in the 

restoration experiments. In spite of parallel site developments, it is of utter 

importance to guarantee maximal continuity in interior habitat as well as minimal 

edge effect in order to increase effectiveness of experiments. Interpretative 

trails and native species gardens would improve aesthetic appeal and provide 

an important buffer zone for disturbances in the experimental meadow. 

The concept for the meadow is to become a solid “outdoor laboratory”. 

After native plants populations are established in the long run, the site could be 

converted into multiple-use area, including harvesting of Non-Timber Forest 

Products (NTFPs) and even traditional management implementation in 

research, such as fire.  

Once established, it would provide tangible results and justify expansion 

of similar restoration projects to other Garry oak patches on campus, for 

example, the site on the opposite corner of the Alumni Garry Oak Meadow.  

 

3.2 Development of GO Native Gardens and Interpretative Trails 

 

In order to enhance people’s appreciation of nature and complement 

aesthetics of Finnerty Gardens and UVic’s main entrance, Garry oak ecosystem 

native species gardens are recommended to be planted. These demonstrative 

gardens should be planted alongside interpretive trails (see Figure 4). The 

gardens should be 0.5 to 1 m wide to provide a buffer zone without 

compromising the size of the meadow. 

Species selection and distribution must comprehend aesthetic as well as 

ecological values. Flowering, herbaceous and shrubby plants are desired to 

embellish the site, to provide refugia and habitat for colonists, to reduce edge 

effect for meadow experiments and the Garry oak woodland and to provide 

buffer zones against invasive species, grazing and other disturbances. Different 
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species combinations are required due to seasonality, site characteristics (dry 

or moist, shady or open) and wildlife relations.  

Fencing is an important consideration for initial protection against grazing 

and trampling. This is particularly important for newly established plants in the 

gardens and the meadow. 

Native gardens could have a fundamental role in demonstrating the restored 

ecosystem in its beauty and complexity. This would provide an example for 

ideal future site conditions. 

 

3.3 Development of Gathering Area 

Construction of small plaza and gazebo is recommended in order to 

accommodate alumni gatherings and reunions in the area. The best location of 

these facilities is on the north-eastern border of the experimental meadow, 

adjacent to the Garry oak woodland and Management Facilities lot (see Figure 

4). It is recommended that this lot should be moved behind Interfaith Chapel. 

The gazebo and plaza structure could occupy an area of approximately 40 m² 

and would consist of open and covered spaces for a variety of uses. Additional 

green space would be provided by constructing a living roof for the gazebo.  

In order to enhance visitor’s experience and educational values, it is 

necessary to recuperate existing trails and to create new interpretive trails.  

Trails would cover a distance of approximately 318 m, going around the 

experimental site, reaching the gathering facilities and going out the meadow 

through one path in the eastern Garry oak trees, reaching University Drive (see 

Figure 4). The trails will receive a series of interpretive signs with the purpose of 

communicating and explaining to the visitors: the history of the site, the 

importance and richness of this ecosystem, the ongoing restoration activities, 

and community’s role in ecological restoration. Native garden patches would be 

planted alongside the trails and would serve as visual improvement and as well 

as ecological buffers for the meadow and woodland.   

It is also recommended that the material used for building and design should 

consider sustainability and emphasize ecological protection. Therefore, the 

architectural concept must aim for permeable grounds in trails and the gathering 

site, using alternative building materials such as garbage/tire cement, reused 

timber or certified local timber. 
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Figure 4 – Map of 
Design. Adapted from 

www.bing.com/maps. 
Image copyrights 2009 
Microsoft Corporation 
and 2009 Pictometry 
Intl. Corp. 
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Demanded by Alumni Association, this area would be dedicated to the 

University of Victoria Alumni. However, as previously mentioned, it could also 

be used for local community and traditional people’s gatherings for cultural, 

recreation and/or educational purposes.  

 

 

4. Implementation and Management 

 

 In order to put the proposed Garry Oak Meadow restoration plan into 

action, a number of different parties must come together to implement it. Ideally, 

Facilities Management would have a base participation role. With proper and 

adequate funding, they could add the maintenance of the Alumni Garry Oak 

Meadow to their campus management regime. 

An engaged community would act as a helpful resource and would 

benefit the project. Local schools, retirees, or community groups can act as 

volunteers to aid in maintenance work. This would lower maintenance costs, 

and could act as an additional source of monitoring. In order to inform these 

participants of the nature and purpose of this meadow, interpretive signs and 

demonstrative gardens should be utilized. An involved community increases the 

cultural value of the project. The project will be a community priority, and 

become promoted within the region. This provides opportunity for increased 

funding or expansion. It also addresses the need for consistent monitoring; the 

more interest vested in a restoration project, the less likely it is to be forgotten 

over time. 

Additional assistance could come from the departments of Environmental 

Studies, Biology, Geography and Chemistry (Appendix 2). They could lead 

research in soil quality, characteristics and preparation, as well as plant 

identification and germination, invasive species removal, sampling, irrigation 

techniques, and monitoring of the area. 
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4.1. Removal and Control of Invasive Species 

 

As mentioned on current site conditions, the site is choked with invasive 

species. There are both exotic and native invasive species dispersed in the 

area. There are species that should be taken under control and managed: 

animals, including rabbits and deer, and plants, such as English-ivy, Holly, 

Orchard grass, Kentucky bluegrass, Himalayan blackberry and Snowberry. 

Removal of these species would provide open spaces for succession of light-

resistant species while ensuring habitat for shady species. 

In order to protect the experimental meadow and the demonstrative 

gardens from grazers, the areas should be enclosed by fences. The meadow 

should be fenced off indefinitely, and the gardens should be enclosed until 

maturity. To increase effectiveness of the fence, it should be have a metal base, 

descending approximately 1 metre underground; and a natural wood fence 1 

metre high. This will prevent small herbivores from entering the site, and 

although it will not guarantee protection from larger herbivores, it will be more 

aesthetically pleasing and welcoming than a taller fence. Netting could surround 

the perimeter for further protection from rabbits.  

Agronomic grass species such as orchard grass (Dactylis glomerata) are 

known to degrade habitat by altering ecological processes such as natural fire 

regimes and nutrient cycling, while changing the ecosystem in a way that 

promotes further invasion (GOERT, 2003). When dominant for long periods, 

reinvasion of out-competed native flora is not known to occur (MacDougall 

2005). Eradication of agronomic grasses and other weedy species is necessary 

to restore pre-disturbance habitat conditions. Because important native flora 

have been outcompeted, re-introduction is necessary to re-establish 

populations of native grasses and other vegetative species.  

Kentucky bluegrass (Poa pratensis) is found on site and will need to be  

managed before native species can replace it.  It grows 18 to 24 inches  

tall and is readily identified by its boat-shaped leaf tip. Mowing to a height of 2 to 

2 1/2 inches will be the primary method of removal. It will be best  

to raise the cutting height during the summer dry season and it will be 

necessary to mow often to avoid recolonization. Clippings can be left  

on site (Turfgrass Management Calendar, 1996). 



   21 

 Himalayan blackberry, surprisingly native to Europe, are a common 

invasive species of many ecosystems of Southwestern Vancouver Island, 

including the Garry oak ecosystems of Victoria.  Despite their intimidating 

appearance, Himalayan blackberry bushes can be easily removed using a 

number of methods.  A combination of cutting, mowing and covering works 

particularly well.  Annually cutting down blackberry bushes to ground level 

during their active period of growth in the Spring, followed by a repeated 

mowing over and soil covering of the area effectively damages, smothers and 

eventually terminates the plant (Drlik, 1996).  The disturbance and removal of 

the major blackberry root systems, with use of shovels or claw mattocks, is 

another sure way to kill the plant (The Nature Conservancy, 2002).  A second 

dig, a year later, will further ensure success of its long-term removal from the 

area (Kruse and Hamilton, 2003).    

Planting native plants immediately following the blackberry plant's 

removal is another critical step in preventing its re-establishment in an area.  

Not only will the other plants occupy the habitat of the blackberry, but they can 

also shift the qualities of the niche so that it will no longer be inhabitable.  For 

example, the planting of native conifers after blackberry removal will create a 

shady niche in which blackberry bushes cannot flourish (Vere and Holst, 1979). 

   Orchard grass (Dactulis glomerata), has a fibrous root system which 

makes it difficult to remove. GOERT recommends cutting the root crown with a 

curved knife on site's like the Alumni Garry Oak Meadow. This treatment causes 

minimal soil disturbance, and should be repeated before the plant propagates 

seed (GOERT, 2007). 

Snowberry, Symphoricarpos albus, is an important species of Garry oak 

ecosystems, however, it can be considered invasive in a sense that it will 

outcompete with other species due to its dense shrubby colonies, normally 

originated from rhizomes (GOERT,2007). Different approaches have been 

tested in order to control snowberry growth. Clear-cut has been effectively used 

in the campus as a low disturbance technique.   

Continuous management is demanded in order to maintain invasive species 

populations under control and enhance establishment of native species 

populations. The best approach is removal of invasive species accompanied by 

re-introduction of native species.  
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4.2. Native Species Selection and Re-introduction for Experimental 

Meadow and Demonstrative Gardens 

 

When planting native species in Garry Oak meadows, there are a variety 

of sources that sell Garry Oak ecosystem species in Victoria. Information on 

buying native plants and seedlings is available on the GOERT website, which 

includes a list of nurseries that stock these species. The collection of plants 

from the wild for commercial and personal purposes is not recommended by 

GOERT, so purchases would have to be made from these nurseries. 

A number of native species have been identified for propagation after the 

invasive species have been removed from the site.  These will be re-introduced 

in carefully marked plots that will be photographed for documentation of general 

site conditions prior to propagation, which will enable assessment of changes 

after treatment (see Appendix 3). Because it is necessary to thoroughly 

perceive the auto-ecology of the site, the first species for introduction will be a 

test patch of native grass. This will help to determine the level of competition 

and any unknown stressors. The test patch grass of choice is Lemmon’s 

needlegrass (Achnatherum Lemmonii) because it mixes well with other 

perennial grasses in a sunny and dry setting (GOERT, 2007). It is a perennial 

tufted grass that can be seeded in early June. 

Establishing seedlings in peat plugs of ecologically appropriate species 

from local genetic stock will begin early for planting once seedlings are 

established - when dormancy is broken (GOERT, 2007). Native species are 

used because they occur naturally across the diversity gradient.  There will be a 

focus on the use of seedlings in small plots over sown seeds because seeds 

are particularly vulnerable to competition and summer low-moisture stress 

(MacDougall, 2006). However, in some cases, seeds will be sown as well. 

Because diversity is known to strengthen an ecosystem’s stability and resilience 

(MacDougall, 2006), re-introduction of native species to the site will likely 

increase the overall resistance of the Garry oak ecosystem to primary stressors.  

 According to the GOMER Progress Report (2006) documenting the 

restoration efforts on-site from July to August 2005, the following soil 

preparation plots were used to measure plant species composition and cover.  It 

will be important to include these species and treatments for future 
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management on site.  

 

Table 1 - Native species detected in soil preparation treatments in the summer, 2005, and 

their likely origin (Bein and Eastman, 2006).  

Scientific Name  Common Name  Likely Origin  

Achillea millefolium  yarrow  mulch  

Bromus sitchensis Sitka brome  mulch  

Camassia leichtlinii  great camas  planted  

Camassia quamash  common camas  planted  

Danthonia californica  California oatgrass  In situ  

Dodecatheon hendersonii  Shooting star  planted  

Elymus glaucus  Blue wild rye  planted  

Erythronium spp.  fawn lilies  planted  

Fragaria vesca  Wild strawberry  planted  

Lupinus bicolor two-coloured lupine  seed bank  

Montia linearis narrow-leaved montia  seed bank  

Navarretia squarrosa  skunkweed  seed bank  

Quercus garryana  Garry oak  seed dispersal  

Ranunculus occidentalis  Western buttercup  mulch  

Rosa nutkana  Nootka rose  In situ  

Rubus ursinus  trailing blackberry  In situ  

Sanicula crassicaulis  Pacific sanicle  mulch  

Spiranthes romanzofinna  spiral orchid  In situ  

 

During the second year of the project, after the removal of invasive 

species and once the patch of Lemmon’s needlegrass has been established, it 

will be time to introduce the seedlings. Nodding onion (Allium cernuun) will be 

an ideal native plant on this site because it grows in dry open woods (GOERT, 

2007). It can be grown at 10º C outdoors in containers soon after collection to 

be planted in patches over the site once dormancy has been broken (GOERT, 

2007 ). It will be ideal for creating habitat since it attracts butterflies, bees and 

hummingbirds. Because it can withstand both drought and extreme winds, it will 

likely establish well within this exposed meadow. It is also useful as self-

perpetuating ground cover (GOERT, 2007). Because the bulbs were 

traditionally cooked and eaten by several coastal First Nations groups, First 

Nations will be an important source of information about ideal growing 

conditions.  

Although sown seeds risk summer low-moisture stress, sowing seeds 

can be a secondary method of re-introducing native species to speed the 
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restoration process. Seedlings will take time to grow so sowing can be an 

earlier task for reintroduction. The level of success of establishment will also 

help to determine what conditions may make seedlings similarly vulnerable. For 

example, forbs are less abundant on shallow soil with the presence of dominant 

perennial grass species (MacDougall, 2006). If seeds do not do well, and there 

is reason to believe this is linked to the return of exotic perennial grasses, then 

pulling or tilling grass may need to be continued before seedlings can be 

planted. 

Common camas is a perennial herb that can be planted on site 

approximately 7 inches deep and 10 inches apart in the fall when the soil is 

moist enough to dig. Once established, it can become a durable component in 

hot, dry and exposed sites such as this one (GOERT, 2007). The camas 

attracts bees, so it will also contribute to the creation of ideal habitat once 

established.  Because camas was historically a vital source of inulin in the diets 

of many coastal indigenous communities, its contribution to the site will create a 

space for traditional cultivation practices. As a keystone species in pre-

disturbance Garry oak ecosystems, the re-introduction of camas will also 

increase diversity. Seeds can be collected from mature seedpods in July for 

continued propagation later on.  Bulbs can also be planted to speed their growth 

rates. A suggestion of the Alumni Garry Oak Meadow Board was to plant one 

camas bulb per graduate. This would serve to link students to the site, and 

invite them to re-visit. Over time, an abundant camas meadow would emerge; 

this would contribute to the stability of the meadow ecosystem. A flowering 

camas meadow would be both aesthetically pleasing, and would create a 

welcoming atmosphere for current and future students, community members. 

The Arrow-leaf Balsam root (Balsamorhiza sagittata) is a resinous plant 

with a large taproot that can grow to be four inches in diameter and extend 8 

feet into the soil. This allows the plant to tolerate harsh winters, drought 

conditions, fire disturbance, and grazing. It flourishes in spring and early 

summer in open forest environments, meadows, valleys, and slopes at mid to 

high elevation. These tolerant capabilities would allow this plant to thrive in 

open meadow environments make it an optimal species to plant in the Alumni 

Garry Oak Meadow site. Seeds are not banked in the soil, so seedlings will be 

used by transplanting in bunches.  
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Chocolate lily (Fritillaria affinis) is a perennial forb species that is also an 

important component of Garry oak meadows (GOERT, 2007).  Although it is not 

recognized for its capacity to facilitate in site rehabilitation, it has Garry oak 

ecosystem community status, and would make an ideal contribution to the 

recovery of the site to enhance bio-diversity after the removal of invasive 

species. In that Chocolate lily is an ornamental plant, its use would also have 

aesthetic value.  Chocolate lily bulbs should be propagated in late summer to 

early fall (when the plant is still dormant) (GOERT, 2007). Because plants can 

go dormant for a number of years after flowering, planting many bulbs is often 

desirable (GOERT, 2007). Crop intervals are annual; seeds can be collected in 

August; plants flower in April and May, in well-drained sandy soils 15-30 cm 

apart. 

Columbian bitteroot (Lewisia columbiana var. columbiana) would also be 

a good species for propagation within the Alumni Garry Oak Meadow. While it 

cannot tolerate poor drainage, it is highly tolerant of drought. When not watered 

it will live on moisture from its own leaves until it shrivels to nearly nothing, but 

will bounce right back after precipitation. It requires a very well-drained gritty 

humus-rich deep soil in a sunny position. Seed - best sown as soon as it is ripe 

in a cold frame in a very freely draining soil [129]. Sow stored seed as soon as 

possible in a cold frame. One month of cold stratification should improve 

germination, though this is still likely to be very slow. When they are large 

enough to handle, prick the seedlings out into individual pots and grow them on 

in the greenhouse for at least their first two winters. Plant them out into their 

permanent positions in late spring or early summer, after the last expected 

frosts (Plants for a Future). 

Desert parsley (Lomatium spp.) is an ornamental perennial forb species 

ideal for a lightly shaded rock garden (GOERT, 2007). This would make it a 

good plant for the demonstrative plant garden.  It is also an important plant in 

that it provides nectar for butterflies. It does best in coarse, free-draining and 

nutrient rich soils and needs full sun to light shade (GOERT, 2007). It is best 

grown from stratified seed, and it can be transplanted in April or early May of 

each year. 

In the experimental area of the meadow (“outdoor laboratory”), it is 

recommended that future research will incorporate GOMER techniques in 
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testing seed and seedlings germination in different soil preparations and 

techniques, especially mulching along with different combinations. 

Resuming and improving GOMER plot experiments would be a leading 

part of the activities. As the site develops towards restoration, traditional 

management research pilots on different techniques such as fire and NTFPs 

(Non-Timber Forest Products) harvesting should be incorporated. 

 

4.3 Construction of Gathering Facilities and Interpretive Trails 

 

Alumni Garry Oak Meadow Committee board member, Dr. Brenda 

Beckwith, proposed to create a brick pathway through the Garry Oak Meadow; 

each brick personalized through donation, and commemorating an Alumni 

member. This project would develop interest in the site among alumni, and 

create a sense of ownership which encourages continued engagement. The 

bricks could also act as a source of funding that may be re-invested in the 

further maintenance of the meadow. Trails should follow the perimeter of the 

experimental site as previously mentioned. Bricks should be placed in a manner 

that will allow water to permeate the soil both in trails and plaza.  

Interpretive signs placed along the trails should be designed by 

undergraduate and graduate students involved in local research projects. 

Possible sign topics would include history, ecosystem description, importance, 

role of community and cultural significance to First Nations communities. 

Trails would lead to a gazebo and plaza, which would act as a gathering 

place. Native ferns and mosses could cover the roof and add aesthetic value. 

Species such as Parsley fern (Cryptogramma acrostichoides) and Licorice fern 

(Polypodium glycyrrhiza) are adapted to slopes and low intensity sun light and 

therefore would thrive in such an environment.  

 

4.4. Maintenance of Demonstrative Gardens, Trails and Gathering Space 

  

 Facilities Management would maintain these areas as part of their 

ongoing activities in the campus. Volunteers and students could assist in the 

restoration of the native gardens, taking their maintenance and restoration as 

projects.  
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5. Monitoring and Evaluation 

 

 Monitoring and evaluation of composition, structure, and function are key 

components of longevity and success of restoration projects. 

 

5.1. Monitoring of Invasive Species Control and Native Species 

Propagation 

 

 Monitoring the native garden and meadow site would include the 

documentation of species composition and abundance, noting species' 

responses to changes in the site, and recording the developmental stages of 

the plants. The populations of exotic species must also be assessed and 

recorded. This would require a knowledgeable botanist to identify the diverse 

species. However, upper level Environmental Studies or Biology students could 

assist in this process. This should be conducted on an annual basis. Plant 

species should be assessed in June, when they are in bloom and easily 

identified. Bulb plants however, such as Camas, Shooting star and Fawn lily 

should be monitored in April-May.  

Monitoring will also include evaluating populations of native butterflies, 

bees and hummingbirds. The absence of insect herbivores can be responsible 

for decreased resilience of Garry oak ecosystems to invasion (Paynter, 2009). 

Therefore increasing diversity and eradicating colonies of invasive species will 

provide habitat for insects and birds, which will in turn continue to increase 

diversity and stability in the ecosystem.  

 

5.2. Assessment of Site Conditions 

 

 Information gathered from monitoring should be clearly documented and 

statistically analyzed against the composition of an intact Garry oak ecosystem 

reference site. Garry oak meadows in the Cowichan Valley or similar regions 

can serve as reference sites. The differences in species abundance and 

composition can be compared to evaluate which management techniques 

should be implemented. This would be assessed by a qualified ecologist; 
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however, students and volunteers could undertake the implementation of these 

practices, as appropriate to the nature of the labour.  

 

 

6. Conclusion 

 

 Building on the proposal of the Alumni Garry Oak Meadow Committee, 

this restoration project was developed to restore the Garry oak meadow to a 

state of traditionally managed land. A self-sustaining environment would 

emerge and serve social and cultural purposes by inviting students and 

community members, and engaging them in Garry oak meadow ecological 

research and management. 
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APPENDIX 1: Inventory of Plant Species  
 
Native status includes N = native; E = exotic; and U = unknown 

Family Scientific Name Common Name 

N
a
ti
v
e
 

S
ta
tu
s
 

S
p
e
c
im
e
n
 

C
o
ll
e
c
te
d
 

P
la
n
te
d
 

S
o
w
n
 

 Kinbergia sp. beaked moss N    

 Moss moss U    

 Mushroom 
LBMs: little brown 
mushrooms 

U    

Amaranthaceae Amaranthus sp. amaranth E   Y 

Asteraceae Achilea millefolium yarrow N   Y 

Asteraceae Aster subspicatus Douglas’ aster N Y   

Asteraceae Bellis perennis English daisy E Y   

Asteraceae Cirsium vulgare bull thistle E    

Asteraceae Hypochaeris radicata hairy cat’s ear E    

Asteraceae Leucanthemum vulgare oxeye daisy E Y   

Asteraceae Matricaria perforate scentless mayweed E Y   

Asteraceae Senecio vulgaris common groundsel E    

Asteraceae Sonchus asper prickly sow-thistle E    

Asteraceae Sonchus oleraceus common sow-thistle E    

Asteraceae Taraxacum officinale dandelion E    

Asteraceae Tragopogon porrifolius common salsify E    

Boraginaceae Myosotis discolor 
common forget-me-
not 

E Y 
  

Brassicaceae Brassica campestris field mustard E Y   

Brassicaceae Capsella bursa-pastoris sheperd’s purse E Y   

Brassicaceae Cardamine hirsute hairy bitter-cress E Y   

Brassicaceae Lepidium heterophyllum 
Smith’s pepper-
grass 

E Y 
  

Brassicaceae Raphanus raphanistrum wild radish E Y   

Brassicaceae Disymbrium officinale hedge mustard E    

Brassicaceae Thlaspi arvense field pennycress E    

Caryophyllaceae Cerastium glomeratum sticky chickweed E Y   

Caryophyllaceae Spergula arvensis corn-spurry E Y   

Caryophyllaceae Spergularia rubra red sand-spurry E    

Caryophyllaceae Stellaria media chickweed E    

Chenopodiaceae Chenopodium album lamb’s-quarters E    

Compositeae Daucus carota wild carrot E Y   

Compositeae Lomatium utriculatum spring gold N   Y 

Compositeae Sanicula crassicaulis pacific sanicle N   Y 

Convolvulaceae Convolvulus sepium white morning-glory E    

Fabaceae Cytisus scoparius Scot’s broom E    

Fabaceae Lupinus bicolor two-colored lupine N    

Fabaceae Medicago Arabica spotted medic E Y   

Fabaceae Medicago lupila black medic E Y   

Fabaceae Trifolium dubium small hop-clover E    

Fabaceae Trifolium pretense red clover E    

Fabaceae Trifolium repens white clover E    
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Fabaceae Vicia hirsute hairy vetch E Y   

Fabaceae Vica sativa common vetch E Y   

Fagaceae Quercus garryana white-oak N    

Geraniaceae Erodium cicutarium stork’s bill E Y   

Geraniaceae Geranium idssectum 
cut-leaved crane’s 
bill geranium 

E 
Y 

  

Isoetaceae Isoetes nuttallii nutall’s quillwort N Y   

Juncaceae Juncos bufonius toad rush U    

Lamiaceae Lamium sp. dead-nettle E    

Lamiaceae Prunella vulgaris self-heal U    

Lilaceae Camassia leichtlinii great camas N  Y Y 

Lilaceae Camassia quamash common camas N  Y Y 

Lilaceae Erythornoium oregonum white fawn lily N  Y  

Lilaceae Erythronium ervolutum pink fawn lily N  Y  

Onagraceae Epilobium angustifolium fireweed N    

Onagraceae 
Epilobium brachycarpum tall annual 

willowherb 
N Y 

  

Onagraceae 
Epilobium ciliatum purple-leaved 

willowherb 
N Y 

  

Onagraceae 
Epilobium sp. fireweed or 

willowherb 
N 

   

Orchidaceae 
Spiranthes 
romanzoffiana 

spiral orchid 
N 

   

Pinaceae Pseudotsuga menziesii coastal Douglas-fir N    

Plantaginaceae Plantago lanceolata english plantain E Y   

Poaceae Agrostis sp. bentgrass E    

Poaceae Aira caryophyllea silver hairgrass E    

Poaceae Anthoxanthum odoratum sweet vernalgrass E Y   

Poaceae Arrhenatherum elatius tall false oatgrass E    

Poaceae Bromus hordeaceus soft brome E Y   

Poaceae Bromus sitchensis Sitka brome N Y  Y 
Poaceae Bromus sterilis barren brome E Y  Y 
Poaceae Cynosurus cristatus crested dogtail E    

Poaceae Dactylis glomerata orchard grass E    

Poaceae Danthonia californica California oatgrass N   Y 
Poaceae Elymus glaucus blue wild-rye N  Y Y 
Poaceae Elymus repens quack grass E    

Poaceae Festuca idahoensis Idaho fescue N    

Poaceae Festuca rubra red fescue N    

Poaceae 
Holcus lanatus 

common velvet-
grass 

E    

Poaceae Hordeum 
brachyantherum 

meadow barley N    

Poaceae Lolium arundinaceum tall fescue E    

Poaceae Lolium perenne perennial rye grass E Y   

Poaceae Phleum pretense common timothy E Y   

Poaceae Poa annua annual bluegrass E Y   

Poaceae Poa compressa Canada bluegrass U Y   

Poaceae Poa pratensis ssp. 
Pratensis 

Kentucky bluegrass E    

Poaceae Vulpia myuros rattail fescue E Y   

Poemoniaceae Navarretia squarrosa skunkweed N    
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Polygonaceae Polygonum aviculare common knotweed E    

Polygonaceae Rumex acetosella sheep sorrel E Y   

Polygonaceae Rumex crispus curled dock E    

Portulacaceae Calandrina ciliate 
desert rock purslane; 
red maids 

N Y   

Portulacaceae Claytonia perfoliata miner’s lettuce N   Y 

Portulacaceae 
Claytonia sp. 

miner’s lettuce or 
spring beauty 

N    

Portulacaceae 
Montia linearis 

narrow-leaved 
montia 

N Y   

Portulacaceae Portulaca oleracea common purselane E    

Primulaceae 
Dodecatheon 
hendersonii 

broad-leaved 
shooting star 

N  Y Y 

Ranunculaceae Clematis sp. clematis E    

Ranunculaceae Ranunculus occidentalis western buttercup N    

Ranunculaceae Ranunculus repens creeping buttercup E    

Rosaceae Aphanes arvensis field parsely-piert E Y   

Rosaceae Crataegus monogyna English hawthorn E    

Rosaceae Fragaria vesca woodland strawberry N  Y Y 

Rosaceae Rosa nutkana Nootka rose N    

Rosaceae 
Rubus discolor 

Himalayan 
blackberry 

E    

Rosaceae Rubus ursinus trailing blackberry N    

Rubiaceae Gallium aparine cleavers U    

Rubiaceae Gallium sp. cleavers or bedstraw U    

Scrophulariaceae Digitalis purpurea common foxglove E    

Scrophulariaceae Veronica sp. spreadwell U    

Solanaceae Solanum physalifolium hairy nightshade E    

Violaceae Viola odorata sweet violet E Y   
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APPENDIX 2 

Passing on the knowledge of Garry Oak Ecosystem restoration and maintaining 

the site through education: 

 

Students could learn about: 

- Testing soil quality; 

- Plant identification; 

- Measuring the health of an 

ecosystem; 

- Invasive species removal; 

- Soil preparation techniques that 

optimize native plant growth; 

- Grid sampling methods; 

- Effective irrigation techniques; 

- Site mapping; 

- The most effective way to plant 

native species; 

- Management and monitoring 

practices.

 

Classes this could be incorporated into: 

ES 240 – Ecological processes 

ES 341 - Ecological restoration 

ES 344 – Ecological methods 

ES 348 – Biodiversity and Conservation Biology 

ES 370 – Intermediate Field Study 

Bio 215 – Principles of Ecology 

Bio 318 – Systematics of flowering plants 

Bio 324 – Higher plants 

Bio 325 – Tree Biology 

Bio 370 – Conservation Biology 

Bio 418 – Plant ecology 

Bio 427 – Population Ecology 

ER 200 – Scientific Principles and Concepts for Environmental Restoration 

ER 311 - Principles and Concepts of Environmental Restoration 

ER 312A and B – Field Study in Ecological Restoration I and II 

ER 313 – Biodiversity and Conservation Biology 

ER 314 – Ethical, Legal and Policy Aspects of Environmental Restoration 

ER 332 – Selection and Propagation of Native Plants for Ecological Restoration 

ER 334 – Soil Conservation and Restoration 

ER 390 – Environmental Restoration Project 
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ER 411 – Advanced Principles and Concepts of Ecological Restoration 

Geog 101A – Environment, Society and Sustainability 

Geog 219 – Geography of British Columbia 

Geog 222 – Introduction to Geographical Information 

Geog 226 – Introduction to Quantitative and Qualitative Methods in Geography 

Geog 314 – Global Environment Change and Human Response 

Geog 346 – Geography of Environment and Health 

Geog 357 – Protected Areas: Principles and Concepts 

Geog 358 – Landscape Ecology 

Geog 456 – Wildlife Resource Management 

Geog 477 – Field Studies in Physical Geography 
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APPENDIX 3: Native Species to be Planted 
 

Scientific Name Common Name Traditional Uses Image 

Balsamorhiza 
sagittata 

Arrow leaf balsam 
root 

Root can be chewed 
to soothe toothaches, 
sore throats and 
insect bites. Tea' used 
to heal stomach 
aches, promote 
perspiration, and treat 
fevers and whooping 
coughs. 

 

Fritillaria affinis Chocolate lily 

Important food source 
for First Nations. 
Traditionally bulbs 
were steamed in pits 
and eaten. 

 

Lewisia columbiana 
var. columbiana 

Columbian bitter root 

Fleshy, branched 
taproot was eaten by 
First Nations. 
When dried was a 
valued trading item. 

 

Camasia spp. Common Camas 

Important food source 
for First Nations. 
Traditionally bulbs 
were steamed in pits 
and eaten. 

 

Lomatium spp. Desert parsley 

Root was food source 
for First Nations.  
Eaten raw, cooked in 
pits and dried for later 
use. 
Seeds used as 
incense, to flavour 
meats and as insect 
repellent. 
Young sprout a 
popular vegetable. 
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Achnatherum 
lemmonii 

Lemmon's 
needlegrass 

N/A 

 

 
Source: United States Department of Agriculture website www.usda.gov 
Garry Oak Ecosystems Recovery Team website http://www.goert.ca 
Picture Sources (in order):  
www.wenasaudubon.org 
www.wildnatureimages.com 
www.wildgingerfarm.com 
www.pbase.com 
http://plants.usda.gov 
www.seedbyte.blogspot.com 
 
 


