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Background information and the Canadian Perspective 

Canada is a country of natural resources – our water is plentiful and clean, our 

minerals are endless, our oil is now considered endless, and our forests are vast. Indeed, 

69% percent of Canada’s wealth stems from the direct exploitation of these natural 

resources (Hessing et al., pg 4). The control and stewardship of these natural resources is 

largely the responsibility of the governments in Canada as Crown land comprises 90.3% of 

the entire land base, and is thus, directly affected by government policy, or lack thereof. 

Natural resource mis-management has been pinpointed as the key environmental issue in 

Canada and recently, governments have had to contend with the sense that they are seen 

as part of the impending solutions and increasingly, they are seen as part of the persisting 

problem (Pal, pg 64). As the pace of exploitation has increased and the consequences of 

inefficient, archaic practices have accelerated environmental degradation, the lack of 

preventative measures initiated by government policies has become a serious issue of 

contention.  

The conditions under which natural resource policy evolved in Canada should be 

blamed for the course natural resource policy-making and the subsequent degrading forest 

practices which have been enshrined. Government and industry have been closely 

interconnected through-out Canadian history and nineteenth-century Canadian government 

“abetted the pillaging of Canadian resources by issuing as many cheap licenses to 

companies willing to extract resources at a rapid rate” (Hessing et al., pg 55). The two main 

schools of thought on resource use and management policies are the neo-classical economic 

model and the ecological economic approach (Hessing et al., pg 11). The market is the key 
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regulator of goods and services in the neoclassical economic model, with emphasis put on 

the individual as opposed to institutions of governance. Conversely, the ecological economic 

approach to resource use accounts for the regenerative costs of ecological maintenance and 

remediation of degraded land, and the mitigation of toxic pollutants are considered part of 

the equation when calculating the costs of production. In this latter model of economic 

governance, economics are integrated with and dependent upon the on-going health of the 

natural world, so as to ensure that the needs of the present are met without hindering the 

ability of future generations to enjoy intact resource bases (Hessing et al., pg 11).  

Around half of the 921.5 million hectares which comprises Canadian territory is 

forested, with slightly more than half of that considered as commercial forests (Hessing et 

al., pg 64). The forests which are managed primarily for timber production account for 

roughly half of the commercial forest total, at 119 million hectares, putting the total value of 

the forest industry at an estimated $74 billion in 2001 (Hessing et al., pg 64). The 

contribution to the Canadian economy as a whole is significant, with a $34 billion 

contribution to the trade surplus in 2001, which was up from the $32.1 billion contribution 

in 1996 (Hessing et al., pg 65). 

The BC government owns 95% of the forested land in the province and the BC 

Ministry of Forests is the key regulator (Carty, pg 273). The Ministry delegates many forest 

stewardship responsibilities to private timber companies, leasing the land to companies at 

low prices in return for the guarantee that there will be a steady supply of timber being 

harvested. The companies do not own the resource, only the short-term right to harvest it, 

so their sense of responsibility to formulate harvesting and restoration techniques which  
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ensure the on-going health of forest ecosystems is usually absent - with short-sighted, 

cheap techniques typically preferred (Carty, pg 273).  “There has been increased 

exploitation of second- and third-growth timber and increased reliance on less accessible 

forest resources” as the continued exploitation of the resource has advanced the reaches of 

logging into nearly every corner of the province. Canada is the world’s largest exporter of 

forest products – the country’s contribution to the world trade in forest products amounts 

to nearly one-fifth – yet our forest resource-use standards are of low quality, are deemed to 

be archaic by many experts, and have poor data collection and reporting mechanisms 

(Hessing et al., pg 224). There are serious problems associated with the adequacy of forestry 

information in Canada due to a lack of accumulation and integration of requisite data since 

timber inventories are taken on a regional basis. Provincially, there is very little centralized 

coordination of the information which is available, and the data which has been collected 

has been done on a private and industrial basis, gearing the findings towards purely 

economic interests (Hessing et al., pg 224). Reflection of the reality of the array of 

ecosystem values which forest ecosystems represent is all but absent from government 

databases, leaving the adequate consideration of crucial indicators of ecosystem resiliency 

unpursued. With only one fifth of the world’s original forest cover remaining as large, 

relatively natural ecosystems, the reassessment of forest practices in Canada is necessary to 

ensure that biotic and abiotic, human and non-human, Canadian and non-Canadian 

interests are protected from the continued erosion of the integrity of the world’s forests. 

This project aims to initiate steps towards a better future of Canadian forest resource-use 

and regeneration. 
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Photo Credit: Lindsay McIvor. Taken in the Sorcerer Valley near Revelstoke, BC. Summer 2010, where logging has only 

commenced in the past five years, and has historically been pristine grizzly bear habitat. 
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International Perspective 

The sustainable management of forests must be a top down initiative. Governments 

must implement effective sustainable management strategies to ensure the long term 

availability of forest resources.  Without strict regulations, the quick profits available from 

the over exploitation of forest resources are often more enticing than the long term 

sustainable use of the resource. Plans for regeneration and management of forests post 

logging and other resources extraction activities must be included within these regulations 

to allow continued use of these resources.  

Germany has the largest timber stocks in Europe, with 11 million hectares of high-

grade, biodiverse forests. The Bundestag requires their Federal Government to report to 

them the state and development of the German forests every two years (Federal Ministry of 

Food, Agriculture and Consumer Protection). The Federal Ministry of Food Agriculture and 

Consumer Protection aim for the positive development of the forestry and timber industries 

for the benefit of air quality, quality of life, innovations, employment and for the sound         

production and use of biomass. The government is also committed to reducing illegal 

logging and global forest conservation. These industries currently employ 1.2 million people 

and produce 160 billion euro (Federal Ministry of Food, Agriculture and Consumer 

Protection). 

As a result of devastating natural disasters during the 1990’s, China has embarked on 

a massive overhaul of forestry practices and regulations (Yin, et al.). Deforestation and 

damaging forest land-use practices lead to severe droughts and flooding, causing the loss of  
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income for many people as farms lost their productivity, and the death of many more as 

entire villages were washed away (Yin, et al.). To help prevent the reoccurrence of these 

disasters, the Chinese government has introduced two of the world’s largest rehabilitation 

projects, the Slope Land Conversion Program and the Natural Forest Protection Program 

(NFPP) (Yin, et al.). The Slope Land Conversion Program has been designed to improve land-

use on steep terrain, offering grain subsidies in return for the revegetation and 

management of sloped ground. The NFPP has two main objectives: to protect existing 

forests and expand their coverage wherever possible by artificial planting and natural 

regeneration; and to strengthen ecological restoration and management in all natural forest 

areas (Yin, et al.). Logging has been banned in substantial areas of territory as a result of the 

NFPP (Yin et al.). For the successful implementation of these projects, ‘major policy and 

technical changes must be made’ (Yin, et al.). In the years leading up to the Natural disasters 

during the 1990’s people were given incentives to clear forest and create agricultural land.  

Logging was the main source of revenue and forests were quickly over-harvested, and worse 

still, instead of revegetating logged land much was turned into farm land Yin, et al.). These 

new policies encouraging the sustainable use of forestry products are now helping combat 

the damage done during this time of over exploitation.  

The result of minimal regulations of forestry is evident in the forests of the tropics. 

More than 50% of natural habitat has been destroyed in tropical countries (Primack, 2010). 

Although they take up less than 7% of the earth’s land surface, it is estimated that tropical 

forests (Rainforests in particular) contain half of the world’s biodiversity (Primack, 2010). 

This biodiversity is at high risk if the logging continues at such an alarming rate in the 

tropical areas around the world. Although the benefits of reduced impact logging have been  
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repeatedly demonstrated, there is still little incentive from governments for the logging 

industry to convert their operations to reduced impact logging techniques (FAO model code 

of forest harvesting practice, 1997). Lack of education and suitable equipment make the 

transition near impossible for loggers in tropical regions, the lack of understanding and the 

belief that the forest will recover on its own regardless, or it will be converted into 

agriculture land anyway, also hamper efforts to convert to reduced impact logging practices 

(Putz et al. 2000). 

 

Forestry and the First Nations’ Perspective 

 

 When one thinks of Canada, the first things thought about are the culture and 

history of the indigenous peoples of the region and the overwhelmingly prosperous forestry 

industry. These seemingly contradictory elements of Canada are deeply intertwined with 

one another. Modern logging practices are largely motivated by financial greed and are 

based on reaping all of nature’s bounties, regardless of the consequences (Kula, pg 19), 

whereas indigenous peoples are motivated by need rather than greed (Turner, pg 75). They 

take only what they need and do so through measures such as selective logging which were 

designed to have a lesser impact on the environment (Krogman et al, pg 793).  

 The indigenous people of Canada believe that nature is kin. Through this, it is 

believed that nature deserves the same amount of respect given to ones kin, perhaps more 

(Turner, pg 69-73). Indigenous people, unlike most westerners, do not view themselves as 

superior to nature (Turner, pg 69). Rather, they are equals. It has been said that in the  
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modern era “humans are unable to actually view the humanness of other life forms in their 

day-to-day lives” (Turner, pg 70). This clear emotional divide between humans and their 

surrounding environment is distancing the species from their own habitat. Thankfully, 

indigenous people are not divided in the same way. These people justly argue that without 

the presence of forests humans would be without manufactured homes that protect them 

from the elements. Without nature, mankind would cease to exist. It is because of this 

relationship that the natural world deserves upmost respect from mankind. Through this 

respect, a desire stems to cherish the gifts nature supplies (Turner, 73). The emotional 

connection indigenous people have with their land is something that needs to be shared 

with the western world should logging continue to be a major facet of Canadian economics 

(Pinkerton, pg 33). If forestry workers forge this bond, they will respect the environment 

they work in and, when finished logging the area, will leave it in a more pristine condition 

than they would have otherwise. 

 The ability indigenous people have to recognise the interconnectivity of all aspects of 

the world is crucial to understanding the impact of modern forestry. For example, Nancy 

Turner (pg 72) outlines the Nuu-Chah-Nulth peoples belief that ‘everything is one.’ The 

poem reiterated below encapsulates their belief system and outlines the uses it may hold in 

modern society (Turner, pg 73): 

The Creator made all things one. 

All things are related and interconnected. 

All things are sacred.  

All things are therefore to be respected.   
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This belief holds all elements accountable for one another. If modern forestry systems take 

this into consideration when they outline their logging policies, the land they log will 

become more environmentally sound and prosperous (Krogman et al, pg 794), simply due to 

the newfound understanding of the interconnectivity and respect for the land logging 

companies now have in this idealized situation. 

  The Traditional Ecological Knowledge and Wisdom (TEKW) of indigenous people is a 

fundamentally important tool in the management of local resources (Turner et al, pg 1275). 

It supports and improves biodiversity while providing a valid model of sustainable living 

(Turner et al, pg 1275). TEKW has become recognised as equivalent to scientific knowledge 

over the past decade (Turner et al, pg 1275). The traditional knowledge of indigenous 

people plays a crucial role in understanding the way in which the environment works. 

Interconnectivity is explored and understood far greater in the collective knowledge of 

traditional native practices than in any scholarly research. TEKW is research far beyond what 

can be achieved in any single research paper or field experiment: it is a verbal database of 

cumulative knowledge on the deep inner workings of the natural world. Thus it is surprising 

that it took so long for TEKW to be recognised as equal to scientific knowledge.  

 The Traditional Ecological Knowledge and Wisdom of indigenous people outlines 

three historical methods of land use by First Nations. The management techniques First 

Nations traditionally employed were derived from multiple generations of experimentation 

and observation, which lead to a deep understanding of ecological and physical principles of 

their local environments (Turner et al, 1277-9). Beyond simple maintenance, indigenous  
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people aimed to enhance their land. They did this through three levels of plant 

management: populations, habitats and landscapes (Turner et al, 1276).  The first level of 

management, populations, dealt primarily with the harvesting and maintaining of individual 

 

 

patches of species (Turner et al, 1276). The second, habitats, was based around the use of 

fire to create and maintain the productivity of complex plant species in their respective 

successional stages (Turner et al, 1277). Finally, the landscapes stage of indigenous land 

management employed a vast array of strategies, including variable harvesting regimes, 

mediated prescriptions on human relationships between plants and animals, and advice on  
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proper landscape development (Turner et al, 1277). These three levels of indigenous 

forestmanagement techniques are only the tip of the iceberg of Traditional Ecological 

Knowledge and Wisdom, but never the less, they inspire further development in modern 

land management and forestry techniques. These techniques, coupled with others learned 

through both scientific research and indigenous ecological knowledge and wisdom, can be 

used to inspire development in sustainable logging and improve current practices. 

 

Engaging the Community at Large 

Stakeholder involvement and participation in any restoration project is encouraged 

to ensure that the goals of all parties involved, either directly or indirectly, are represented 

in the planning and implementation of the project. The need for stakeholder involvement in 

the restoration of forest ecosystems is no different from other restoration efforts except for 

one important feature: the mobilisation of citizens as stakeholders will by the main catalyst 

by which forest practice reform can come about. We argue that forest practice reform will 

need to be a top-down, government-initiated process in which forestry companies will be 

required to increase stumpage prices to include plans for more extensive 

regenerative/restorative efforts. Moreover, the likelihood of this process coming about 

without public pressure is low, as evidenced by the history of inaction and lack of 

reformative policies to date. To raise awareness in our community, we will hold information 

sessions for local residents concerned with current forest resource-use practices, providing 

information pamphlets which outline the short-falls of current practices; a simple summary  

(15) 



explaining the government’s ideal role in forest stewardship, including the explanation of 

the nature of Crown ownership in Canada and the system of tenures and licenses with 

forest companies; and provide guidance to formulate a cohesive public chorus of 

disapproval of the government’s lack of stewardship.  

Assuming a successful campaign of public outcry demanding government 

reformative policies, stakeholder involvement would largely be returned to government and 

industry representatives – yet this time around, the involvement of First Nations wisdom 

and priorities must be included in stakeholder negotiations. In addition to the involvement 

of First Nations for their input of traditional forest-use wisdom, it is important that First 

Nations heritage is represented in the new framework of forest management in Canada to 

show respect and consideration of their practices. Of particular importance to the 

effectiveness of efforts to over-haul the forestry practices of Canada, the expertise from 

various fields of study and practice must be called upon in the planning phase, including 

ecologists and professionals of silviculture, economics, public policy, and academics of the 

social sciences. 
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Photo credit: Tess Cam. Taken near Sooke, BC. October 18th, 2010, showing the one-“man” show which is contemporary logging practices. 

In the course of ten minutes, we witnessed this machine cut down over 30 trees. 

Policy: 

To reduce the impacts of Forestry practices on the environment and to restore cut blocks to 

the healthiest possible state after logging; to improve ecological integrity and biodiversity;  
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and to reintegrate the cut block into the natural matrix of the forest ecosystem. Forestry is 

an important part of Canada’s economy, and therefore sustainable practices need to be 

implemented to avoid timber shortages; alleviate the continued loss of biodiversity; and 

protect against compromising ecosystem services. Cut-block rehabilitation must be 

economically viable in addition to returning the ecosystem to the best possible state in terms 

of use as habitat and provision of ecosystem service, until it is logged again. We aim to reach 

forest resource-use practices and restoration techniques which act as a reasonable 

compromise between the long-term health of the ecosystem and the economic viability of 

forestry. Our over-arching emphasis is not on forest quantity but is on forest quality. 

 As opposed to current forest regeneration practices, we aim to implement 

restorative activities contrived from a plan that does not focus on only the trees themselves, 

but also encompasses all of the accompanying elements that work together to ensure the 

on-going health and relative integrity of the forest ecosystem. Nutrient cycling, soil 

stabilisation, forest-dwelling animal species, and anthropogenic considerations such as the 

re-establishment of medicinal and food plants, are important components which will be 

incorporated into reformed forest-resource use practices. Ultimately, success will depend on 

wise planning; balancing short-term with long-term goals; and the most efficient allocation 

of the budgetary requirements for the restoration programme as possible. 
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Goals: 

Goal 1: 

To improve forest resiliency by returning the cut block to the healthiest possible state after 

logging, focusing on biological and ecological integrity. Site preparation, such as controlled 

and to return vital nutrients to the soil to improve its ability to support the growth of new  

 

Photo credit: Lindsay McIvor. Taken in the Sorcerer Valley, near Revelstoke, B.C. Summer 2010, this photo shows an area of the valley 

which has not been logged yet, although the valley is slated to be logged heavily by Downie Timber Ltd. in the years to come. 

burning, will be undertaken to ensure that the site is navigable for forest inhabiting species 

vegetation. The forest ecosystem would have historically supported many different plant  
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and animal species. To restore a healthy ecosystem, all functional groups must be present. 

Objectives 

 Revegetate the site with a wide range of indigenous species to provide 

habitat for natural forest species and to avoid the short-falls of 

monocultures.  

 Monitor and manage any invasive flora and allow for adaptive management if 

new and problematic species are detected.  

 Reintegrate the site into the natural matrix of the forest ecosystem. 

Restoration and revegetation for the site must mimic the natural successional 

stages of the forest.  

Goal 2:  

To restore important ecosystem services including provisioning, cultural, regulating and 

supporting services (Primack, 2010).These services include providing food, water and fibre, 

regulation of climate, floods, soil retention,  primary production and soil formation. Forests 

(not including tropical forests) provide an estimated nine hundred billion dollars of 

ecosystem services to humanity across the globe each year and the restoration of forest 

ecosystems will provide insurance against the erosion of their ability to provide these 

important services (Primack, 2010). The on-going health and resilience of forest ecosystems 

is directly correlated with the long-term ability to provide these services.  

Objectives 

 Increase soil nutrition through the controlled burning of residual slash to  

(20) 



release nutrients held in forest matter, thereby mimicking natural forest fire 

disturbance and providing the conditions resembling the state which natural 

successional processes commence. 

 Enhance ground cover to prevent soil degradation and loss while ensuring 

the revegetation resembles undisturbed forest ecosystems in the 

  representation of proper proportions and composition of native species, to 

protect soil degradation and loss.  

 Reintroduction of the natural plant species composition that mimic the 

natural successional stages of the ecosystem, to enable the ecosystem to 

function as closely to its natural form; thus, achieving the level of resiliency  

required to support the forest ecosystem over time and allow for the 

provision of clean air, water, flood control, and economic utility.  

 Ensure the regenerated forest accommodates the needs of Aboriginal people 

to perform cultural traditions and resource-collection historically undertaken 

in the forest. 
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Project Design 

Goal 1’s focus: Restore the cut block to the healthiest possible state after logging, focusing 

on biological and ecological integrity. 

An assessment of the current and projected future benefits of the landscape from 

the perspectives laid out in our stated goals has been undertaken and have been compared 

to the reference landscape of an old-growth forest, which serves as an ideal, and also, has 

been compared to the “forest” ecosystems which result from current forest “restoration” 

activities, i.e. replanted second-growth stands. In consideration of the ecological 

characteristics of the site and the socioeconomic context, the trajectory for our restoration 

project has been determined, and the restoration intervention goals will be implemented 

through reformed forest-use policies.  

Our reference ecosystem is an old growth forest prior any logging, and our aim is to 

restore a logged area to as close to this reference ecosystem as possible.  It is now legally 

mandatory for logging companies to re-plant an area that they logged, but their planting 

standards do not match those suitable for a biologically and ecologically healthy ecosystem. 

We want the government of BC to raise these standards, as the forests that are 

being created through current silviculture practices are not integral to the overall function 

and health of the ecosystem.  Current silviculture practices promote low species diversity 

and high density tree coverage.  Low species diversity lowers the health of an ecosystem by 

lowering its resilience to change.  This can cause serious impacts if a disease or pest swept 

the area, as seen with the pine beetle epidemic in the forests of BC.  High density tree  
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coverage is another problem with current silviculture practices as it decreases the available 

light and nutrients available for other species.  This not only lowers species diversity, but it 

slows the growth of the planted trees as they compete for light and nutrients. 

We are aware that it takes hundreds of years to create an ecosystem as healthy and 

functional as an old growth forest, but we want to maintain as close a framework as 

possible.  The re-planted block that we visited used current silviculture practices and as a 

result had low species diversity and a high density of those species.  Comparing the re-

planted block to our reference ecosystem has allowed us to understand the species diversity 

and density that would support a healthy and functioning ecosystem.  In order to restore 

the cut-block to as close to its former state as possible we must plant a lower density of tree 

species as well as native shrub and herb species.  According to the Biogeoclimatic Ecosystem 

Classification Program, the ecosystems that we have studied are classified under the Coastal 

Western Hemlock Ecozone (British Columbia Forest Service, 2010, 

http://www.for.gov.bc.ca/hre/becweb/resources/classificationreports/index.html).  The 

native plant species that would be appropriately planted include Douglas fir, Western 

Hemlock, Western redcedar, Lodgepole pine, Arbutus, Grand fir, salal, red huckleberry, 

baldhip rose, ocean-spray, salmonberry, sword fern, and bracken. 

 

Goal 2’s focus: restore important ecosystem services including provisioning, cultural, 

regulating and supporting services. 

 Ecosystem services not only provide plants and animals with habitat but they offer  
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life sustaining services for humans.  Healthy forests offer services such as clean drinking 

water and soil formation, both of which are essential for human life.  If we continue to 

degrade these ecosystems and not restore them to their original state, then we will 

continue to lose out on these services, potentially costing us billions of dollars (Primack, 

2010).  Realistically, the very practice of logging destroys many of these services and it is 

difficult to return them; however, BC’s economy is dependent on logging so we must 

instead look to better improve logging and silviculture practices. 

 Current silviculture practices promote a high density of trees, which may be 

beneficial for future logging of the site, but it decreases natural ground cover, among 

others.  Ground cover, such as salal and ferns, helps prevent soil degradation by storing 

nutrients and water in the ground.  The plant distribution design for goal 2 is very similar to 

that of goal 1, as we believe it would provide the healthiest ecosystem.  We also believe that 

the Aboriginal people have great knowledge of the forest and know how to manage them 

sustainably.  We want to integrate their knowledge into the design of goal 2, as one of our 

objectives is to ensure the restored block meets the needs of the Aboriginal people to 

perform their cultural practices. 

 The integration of Aboriginal people’s knowledge into our project would be 

implemented by involving them with the planning and planting of the block.  They could also 

be a part of the monitoring process, although we have not inquired further detail.   
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Site Description 

 Location: 

 The degraded site was just past the town of Sooke at the intersection of Otter point road 

and farmer road. Based on the vegetation present and size of saplings, we assume that logging 

occurred anywhere from 5-7 years ago. The site is most likely privately owned due to its proximity to 

a residence and because of its relatively small size. Farmer road encompasses the south and west 

sides, Otter point road on the east side and a semi-degraded forest borders its north side. 

 The reference site was located at Otter point road and Butler road. Prior to logging, this site 

was home to an old growth forest. Since then, the site has undergone replanting. Replanted trees 

were densely distributed, covering 80% of the plot and ranged anywhere from 10-15 feet tall.  
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Climate 

Both sites examined are within the Coastal Western Hemlock Biogeoclimatic zone. This zone 

is categorized as one of Canada’s wettest climates (Egan, 1999). The zone encompasses all of British 

Columbia’s Coastline and much of the lower elevations that are west of the Coast Mountains (see 

figure 1.1). The huge quantity of moisture this zone receives is due to the interaction between the 

Pacific Ocean and the nearby Coast Mountain range.  Mountains influence climate through the 

orographic effect. When the moist pacific air reaches land it is forced to rise up and over the 

Mountains. As the air rise’s it cools and condenses, forming tiny water droplets. As these water 

droplets accumulate, they form clouds and ultimately form precipitation- either in the form of rain 

or snow. The Coastal Western Hemlock zone receives the majority of this precipitation. Aside from 

providing and abundance of atmospheric moisture, the ocean also regulates coastal temperatures. 

During summer, the ocean absorbs incoming solar radiation and stores it as heat energy, which gives 

way to warm but not hot weather. Winter months are relatively mild because the ocean releases 

much of this stored energy back into the atmosphere.  

E g a n ,  B .  G o v e r n m e n t  o f  B r i t i s h  C o l u m b i a ,  M i n i s t r y  o f  F o r e s t s .  ( 1 9 9 9 ) .  

T h e  e c o l o g y  o f  t h e  c o a s t a l  w e s t e r n  h e m l o c k  z o n e  R e t r i e v e d  f r o m  

h t t p : / / w w w. f o r. g o v. b c . c a / h f d / p u b s / d o c s / b r o / b r o 3 1 . p d f  

 

Hydrology 

Re-planted Reference Ecosystem: The site slopes slightly from west to east however; 

anthropogenic disturbances within the landscape allowed water to pool in a number of different 

locations.  It seems as though trenches were intentionally introduced years ago during the replanting 

process, to create small water reservoirs for newly planted saplings. The trenches were dug in no 

particular pattern and they varied in terms of their length, width and depth. Aside from the standing  
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water in these trenches, no other source of water was present, although it is important to note that 

the site was examined after a heavy snowfall and small creeks and other sources of water may have 

not been observed.  

 There was a small gravel path that ran east to west, located on the north edge of the site. 

Underneath the path was a culvert, designed to facilitate the movement of water from the north 

and south sides of the path. West of the site, there was a paved private road. Because the site slopes 

from west to east, and the road is paved, oil and other harmful chemicals on the road could drain 

down into the surrounding soil and vegetation in the event of a heavy rainfall.  Although it must be 

mention again that it was difficult to see any visible signs of road related impacts in the water or soil, 

due to the amount of snow present.  

 Degraded Ecosystem: 

 The degraded ecosystem sloped gradually downhill from north to south. However there was 

a more pronounced down-hill slope that ran from west to east. The west-east slope was made up of 

three separate terraces, which all drained into a small area on the southwest side of Otter Point 

road. A frozen pond in the upper northwest portion of the site looked as though it drained through a 

stream, which ran downhill in a southeast direction towards Otter Point road. It remains uncertain 

as to whether the pond is a normal feature within the landscape, or if it is the product of heavy 

rainfall/snow or is perhaps a consequence of logging related soil compaction. Again, snow cover 

made determining this quite challenging.  

 Pollutants entering the ecosystem from Otter Point road are of minimal concern because the 

majority of the site is located above the road. Farmer drive is a private gravel road above the site 

however; the lack of tire tracks in the snow suggests that the road hasn’t been used commercially 

for some time, negating road pollution worries. 
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Soil 

 Soil compaction was difficult to accurately determine throughout most of the site, because 

the ground was frozen due to a week of sub zero temperatures. Frozen ground aside, soil 

compaction remains a significant problem associated with conventional forestry practice. Tree 

growth and forest ecosystem function are particularly sensitive to soil compaction (Hartmen, 

Scrivener, & Miles, 1996). Furthermore, increases in soil bulk densities indicate a poorer 

environment for root growth, reduced aeration, and cause undesirable changes in hydrologic 

function (Brady, & Weil, 2008).  At the degraded site, soil compaction was still evident in the area 

where logs were once stacked and loaded by heavy machinery. With the exception of the loading 

area, Salal (Gaultheria shallon) covered almost the entire cut block, which indicates the soil in the 

loading area was still far too compacted for any plant roots to penetrate.  

Soil erosion was also difficult to observe due to the presence of snow and a lack of soil data 

collected prior to either site being harvested. However, depending on what season it was when 

logging took place at the degraded site; erosion levels could have varied greatly. If logging occurred 

during winter months, the probability of soil erosion would have been much more likely, due to a 

combination of the sites steep slopes and the regions seasonal increase in precipitation. The 

increase in precipitation would also result in an increase of the streams flow rate; furthering waters 

ability to carry suspended particles and sediment. Alternatively, if the site were cut during summer, 

when there is little rain and abundance of sunlight, pioneer species such as Salal (Gaultheria shallon) 

or Scotch Broom (Cytisus scoparius), would have had ample time to secure the soil on site and 

absorb a significant amount of residual water.  

Soil erosion also has adverse effects on nutrient availability. Because of the wet climate 

within this biogeoclimatic zone, nutrients are quickly leached out of the mineral soil (the ecology of  
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the coastal western hemlock zone). Erosion further stresses the nutrient availability in this region, as 

it selectively removes organic matter and fine mineral particles, while leaving behind mainly 

relatively less active, coarser fragments (Brady, & Weil, 2008).   

B r a d y,  N . C . ,  &  We i l ,  R . R .  ( 2 0 0 8 ) .  T h e  n a t u r e  a n d  p r o p e r t i e s  o f  

s o i l .  C o l u m b u s ,  O h i o :  P e a r s o n  E d u c a t i o n .   

H a r t m a n ,  G . F. ,  S c r i v e n e r ,  J . C . ,  &  M i l e s ,  M . J .  ( 1 9 9 6 ) .  I m p a c t s  o f  

l o g g i n g  i n  a  h i g h - e n e r g y  c o a s t a l  s t r e a m  i n  B r i t i s h  C o l u m b i a ,  a n d  t h e i r  

i m p l i c a t i o n  f o r  r e s t o r i n g  f i s h  h a b i t a t .  N R C  C a n a d a ,  5 3 ,  2 3 7 - 2 5 1 .  

 

Ecology 

 Species found at the degraded site included, Salal (Gaultheria shallon), Ocean spray 

(Holodiscus discolo), Douglas fir (Pseudotsuga menziesii), Red Alder (Alnus rubra), Sword fern 

(Polystichum munitum), Scotch broom (Cytisus scopariu), Trailing blackberry (Rubus ursinus), 

and Kinnikinnik (Arctostaphylos uva-urs). Douglas fir (Pseudotsuga menziesii) stumps were also 

dominant throughout the landscape, which gave us a good idea as to what our old-growth reference 

site structure should look like.  

The replanted species of choice at the reference site were douglas fir (Pseudotsuga menziesii) and 

western hemlock (Tsuga heterophylla). Salal (Gaultheria shallon), Bracken fern (Pteridium 

aquilinum) and Ocean spray (Holodiscus discolo) were also found dispersed throughout the plot. 

Some mosses, lichens and fungi were found on old stumps left behind from logging, however we did 

not have the proper tools or knowledge to identify the individual species. Species and their 

characteristic traits found in either the degraded site or reference sites are listed below.  

 

 Red alder (Alnus rubra): is a red deciduous tree that can grow up to 25m tall. The bark is 

usually grey with white splotches and often lichen-covered. The leaves alternate between smooth  
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and irregularly coarsely toothed foliage. There are inflorescences of male and female catkin flowers 

that open before the leaves enlarge in early spring.  

(In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]) 

 

 

 

 Coast Douglas fir (Pseudotsuga menziesii): is an evergreen coniferous tree that generally 

grows from 70-90m tall. The bark is dark brown and rough to touch. The needles have sharp pointed 

tips and can grow anywhere from 2-3 cm long. The needles also vary in color from light yellow-green 

to a blue-green in mid spring. Newly produced cones are purplish-green and usually 4-5cm however; 

when they mature they turn reddish-brown and grow upwards of 10 cm. 

(In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]). 
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 Scotch broom (Cytisus scopariu): is a perennial shrub belonging to the pea family 

(Fabaceae). The shrub is considered to be medium to tall as it can grow up to 3 m. The 

branched green stems are usually erect with 5-angeled twigs. The flowers are yellow in color, 

bloom in the spring and can grow to about 2 cm. The fruits are black with somewhat hairy pods, 

ranging from 2.5-4 cm long, present during the spring to summer. When the pods reach 

maturity, they split open and distribute 5-12 seedlings.   

(In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]).  
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 Salal (Gaultheria shallon): is a leathery-leaved shrub native to western North America. 

The shrub is a low-lying and can grow to 1.5 m tall. It is described as a creeping shrub with egg-

shaped leaves that are sharply pointed at the tip. The white flowers are grouped in 5-15 

terminals, grow between 4-10 cm long and bloom in mid spring. The shrub also has 

purplish berrylike fruits, which are present from Summer to Fall. Salal covered 95% 

of the degraded site floor. 

(In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]). 

 

  Ocean Spray (Holodiscus discolo): is a medium to tall shrub growing between 1-4 m tall. 

The shrub is commonly found in both forest openings and the forest understory. The egg-shaped 

leaves alternate up the stem and are of a dull-green color. The white flowers bloom in late summer 

in clusters of short-stalked flowers that range from 10-17 cm long. The tiny one-seeded brown fruits 

are present from summer to fall and remain on the plant well into the winter.  

(n Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia  

[eflora.bc.ca]).  
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Sword Fern (Polystichum munitum): is an evergreen perennial fern native to western North 

America. This abundant fern grows in a clump that spreads out around the circular base. The 

plant can reach anywhere between 50 to180 cm tall in height. The single leaflets grow in one 

plane with sprawling teeth ranging anywhere from 1-15 cm.  

(In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]). 
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 Trailing Blackberry: (Rubus ursinus) is an invasive trailing shrub that grows between 2-5 m 

long. The stems sprawl along the ground and can be anywhere from 2-10 mm in size. The green 

leaves are egg shaped and can also range in size from 3cm to 10cm. The flowers are small, occurring 

in open purplish clusters with white corollas. The female and male flowers are on separate plants 

with the male flowers being 6 mm larger than female flowers. The fruit known as blackberries grow 

in clusters that reach about 1.5 cm long and turn a dark purplish-black color when ripe.  

(In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]).     

 

 

 

 Kinnikinnick (Arctostaphylos uva-urs): also known as bearberry, is an annual shrub with 

rooting stems. The shrub can sprawl several meters wide and grows 5-15 cm in height. The reddish-

brown bark peels off when the plant reaches maturity. The spoon-shaped leaves alternate up the 

stem and grow to 3 cm long and 1.2 cm wide. The purple flowers bloom late spring in several 

clusters. The red berries are present from summer to fall and grow between 5-10 mm in size.  

In Klinkenberg, Brian. (Editor) 2010. E-Flora BC: Electronic Atlas of the Plants of British Columbia 

[eflora.bc.ca]). 
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Animal Observations: 

 There were birds present at both sites, however we could not get close enough to identify 

them-with the exception of the Bald Eagles flying overhead at the reference site. Behind the 

degraded site on Farmer drive, large coyote or wolf prints were freshly printed in the snow going 

both directions. Despite not seeing any other mammals in the area we did see a variety of animal 

trails in the landscape.  

 

Figure 1.1 Biogeoclimatic Zones of British Columbia 
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 Biogeoclimatic Zones 

 Alpine Tundra 

 Spruce—Willow—Birch 

 Boreal White and Black Spruce 

 Sub-Boreal Pine—Spruce 

 Sub-Boreal Spruce 

 Mountain Hemlock 

 Engelmann Spruce—Subalpine Fir 

 Montane Spruce 

 Bunchgrass 

 Ponderosa Pine 

 Interior Douglas-fir 

 Coastal Douglas-fir 

 Interior Cedar—Hemlock 

 Coastal Western Hemlock 

 

 Budget 

We have created a budget for restoring a cut-block to our reference ecosystem.  The budget 

is allotted for a one acre (4046.86 square metres) plot and includes the costs of plant species, as well 

as the implementation and monitoring costs.  The trees will be purchased from Arbutus Grove 

Nursery (2010) located in Saanich, and will be planted as seedlings; whereas the shrubs will be 

purchased from Brentwood Bay Nurseries (2009) located in Brentwood Bay, and will be planted from 

a one gallon pot.  Due to the high costs of the potted shrubs, we have only allotted for 2 species of 

shrubs to be planted.  The rest of the shrub layer naturally regenerates quicker than the trees so it is 

both economically and ecologically viable to allow the shrub layer to grow on its own.   

Goal 1 costs:  

 Number of plant species per acre & associated cost: 

 Douglas fir: 80 trees/acre = $80.00 

 Western Hemlock: 40 trees/acre = $40.00 

 Western Red Cedar: 60 trees/acre = $60.00 

 Lodgepole pine: 60 trees/acre = $60.00 

 Arbutus: 20 trees/acre = $20.00 
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 Grand fir: 40 trees/acre = $40.00 

 Huckleberry bush: 40/acre = $600.00 

 Sword fern: 80/acre = $1200.00 

 

 Initial planting of the tree and shrub species will be carried out through volunteers and 

community members which have shown support of the campaign to reform forest practices.  

While this decreases the cost of the restoration project it also increases community 

involvement with the project and allows people to become aware of current and future 

silviculture practices. 

 

 Monitoring of the site will be implemented over a 20 year plan: (hourly wage to be 

determined by the provincial forestry wage) 
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 First 5 years = 16 hours of work per year (80) 

 Between 5 and  15 years = 16 hours of work every 2 years (80) 

 Last 5 years = 16 hours of work in total 

 Total costs: $2100.00 plus hourly costs of forestry workers for monitoring. 

References: 

Arbutus Grove Nursery. (2010). Retrieved from: http://www.arbutusgrove.com/products.html.  

Brentwood Bay Nurseries. (2009). Retrieved from: 

http://www.brentwoodbaynurseries.com/index.php 

Monitoring 

We realise that the ecosystem will take some time to become established, therefore, the density of 

planted trees and ground cover shall be measured annually for the first five years after revegetation. 

The site will be monitored to measure the success rates of planting, the abundance of naturally 

regenerated plants, the appropriate species composition and the presence of invasive weed species.  

After this time, the cut block site will be monitored using an attributes analysis (SER International 

Primer on Ecological Restoration, 2004) every two years. The site will be assessed on the following 

attributes (SER International Primer on Ecological Restoration, 2004); 

 The resorted ecosystem shows plant and animal community close to that expected of a 

natural ecosystem at the same stage of development 

 Indigenous species predominate the restored ecosystem 

 All natural functional groups are represented within and surrounding the restored 

ecosystem 

 The restored cut block is able to support a self sustaining population of all species for  
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continued development 

 Considering the successional stage of the revegetated cut block, the ecosystem appears to 

function normally 

 The cut-block is suitably integrated into the wider ecological matrix of the forest ecosystem 

and mimics the successional stages of that matrix 

 Treats to the integrity of the restored ecosystem have been reduced as much as possible 

 The cut block is able to survive periodic stresses caused by the natural disturbances 

 The restored ecosystem is self-sustaining, but not necessarily static, as composition of 

species may change throughout time. 

All of these attributes must be achieved for the ecosystem to be ‘fully recovered’. However the 

successional stages must be taken into consideration when analysing the health of the revegetated 

cut block throughout all of the above steps. If any of the above criteria seem to be lacking when 

monitoring is complete, then the monitoring program must be adapted to address the issue.  

Concluding Statements 

This proposal to restore cut-blocks to a more reasonable state after they have been logged 

would likely be conducted as an experimental example to illustrate the inadequacy of current 

regenerative/restorative efforts. The success of the project would not be entirely evident 

immediately after our restorative activities being executed, but would become increasingly evident 

as the years and decades passed, and the reintegration of the cut-block into the forest matrix could 

be observed. Further to this, we propose that an aspect of reforming forest resource-use practices 

allows for longer growing periods between extraction, and that the concept of shifting mosaic steady 

state of forests underlies all extraction policies. 

We understand that details of the restoration design would need to be adapted to the 

characteristics of varying eco-regions in its application across the province and country, but the  
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important aspects of public awareness and improved forestry standards would persist, making the 

application of the project across time and space relatively achievable. We also understand that 

entire careers are devoted to forest resource-use questions, yet we assertively call for the 

commitment to significantly more efforts in research and development in pursuit of better forest 

resource-use techniques.  

A massive overhaul of the regulatory, monitoring, data collection, and reporting procedures 

of the forest resource-use industry in Canada must be undertaken as soon as possible. Forest 

conservation strategies that rely solely on protected areas is insufficient to either secure biodiversity 

of to stabilise the environment and Canadian forest resource-use practices must begin to take into 

account considerations of forest ecosystems value as providers of important providers of vital 

ecosystem services to both humans and non-humans. Going forward, we will aim to continually raise 

awareness of the state of degradation of the Canadian landscape and the root causes of this mis-

management so as to ensure that constant pressure is applied on government decision-makers in 

regard to their role as stewards of the resource and environment. 
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Photo credit: Lindsay McIvor. Taken in the Sorcerer Valley near Revelstoke, BC. Summer 2010, shows the sole logging road 

cut into this still largely pristine valley. Funny thing was, our truck broke down at the end of this road one of the days planting 

out there with no radio signal, so five girls walked the 40km out to the sparsely used Highway 23 to catch a ride back the last 

100km to Revelstoke. It was quite the walk – yet, it was enjoyable because of the beauty of the valley. 
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