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¶ People are part of Earth.  What we do to Earth, we do to each other. 

¶ Human plans must encompass ecosystem timeframes of centuries and millennia, not short-term 

development timetables of one to five years. 

 

 

 

Ecosystem-based planning is realistic and socially desirable.  Putting it off means 

ruination of regions like the Slocan Valley.  J. Stan Rowe, professor emeritus of 

ecology, author of Home Place, June 12, 1996. 
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1. INTRODUCTION  

This ecosystem-based landscape plan for the Slocan River watershed in British Columbia, 

Canada represents a fundamentally different approach to looking at and planning human 

activities in ecosystems.  The basic premise of an ecosystem-based approach is that human 

societies and economies depend on a healthy ecosystem.  Therefore, an ecosystem-based 

approach starts with the question:  What do we need to protect and maintain in order to 

ensure short- and long-term ecosystem functioning?  Once this question has been 

answered, then we ask:  What kinds of human activities will lead to a stable, diverse, 

community-based economy that respects ecological limits?   

An ecosystem-based approach also looks first at the landscape level, or the ñbig picture,ò 

because the integrity of small forest areas depends upon protecting the pattern of and 

connections between the small forest areas that make up the larger landscape.  The 

cumulative effects of human disturbances can also best be seen and evaluated at the 

landscape scale.  As well, the habitat requirements of many large animals must be looked at 

across large areas.  Once the ecosystem-based approach has been used over the larger 

landscape to define the ecological limits to human activities and areas that need to be 

protected in order to maintain biodiversity, then the same approach must be applied to the 

planning of ecologically responsible human uses for areas where these uses are appropriate.  

For example, in order to plan and carry out ecologically responsible timber extraction, the 

same sequence of steps must be followed for the forest stand:  ecological limits must be 

further defined and connections throughout the stand must be maintained.  

This report and the maps that accompany it form the landscape level plan for the Slocan 

River watershed.  We have identified the ecological limits to human activities, a protected 

landscape network to protect ecosystem functioning and to maintain biodiversity, and 

zones where various ecologically responsible human activities are taking or might take 

place.  The next step in the process is to apply the ecosystem-based approach to the 

planning of each human activity by further defining ecological limits and protected 

landscape networks at a scale appropriate to the size of the small area (i.e. forest stand) 

being planned. 

In contrast to an ecosystem-based approach, conventional approaches to land use start with 

the question:  Where are the best resources and how can we access them?  In conventional 

approaches, protection of ecosystem functioning is secondary to resource exploitation, and 

managers assume that any hazards can be mitigated.  Conventional approaches to timber 

management have resulted in soil degradation, landslides, significant reduction in the 

amount of mature and old growth forest, destruction of wildlife habitat, destruction of areas 

important to Indigenous cultures, and compromise to other forest uses such as tourism, 

recreation, wildcrafting.  An ecosystem-based approach seeks to accommodate the needs of 

a variety of forest uses, including resource extraction, while protecting, maintaining, or 

restoring (where necessary) the integrity of the ecosystem. 

An ecosystem-based landscape plan also differs from the land use planning exercises 

currently taking place within British Columbia.  During a land use planning process, 
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various interest groups divide up the landscape for a variety of human uses.  Land use 

planning tends to focus on what humans want to take from the land.  In contrast, an 

ecosystem-based landscape planning process starts by defining what needs to be protected 

in order to maintain short- and long-term ecosystem functioning, then establishes human 

uses within those ecological limits.  Ecosystem-based planning focuses first on what to 

leave, then on what to take. 

Directors and staff of the Silva Forest Foundation began developing the ideas around an 

ecosystem-based approach to landscape planning more than fifteen years ago.  Ideas and 

methodologies were enriched and supported by leading-edge researchers in the fields of 

forest ecology, landscape ecology, conservation biology, and ecological economics.  The 

ecosystem-based landscape plan for the Slocan River watershed represents the first attempt 

to apply the methodology and analysis to a landscape as large as the 340,000 hectare 

Slocan River watershed.  It is also the first attempt to try to propose a community-based 

economy that builds on the diversity of the natural landscape, and the strengths and 

diversity of the existing economy.  Because this project was charting new ground, much 

has been learned and developed that will streamline future ecosystem-based landscape 

plans. 

While we have attempted to be consistent in our use of terminology, there may be instances 

where different terms have been used to mean the same thing or where there may be some 

confusion regarding the meaning of terms.  Some important examples are: 

¶ The terms Slocan River watershed, Slocan Valley, Slocan Valley drainage basin, 

and Slocan River landscape are used interchangeably. 

¶ The maps accompanying this report refer to Wholistic Forest Use Zones, while the 

report refers to Ecologically Responsible Forest Use Zones.  These two terms are 

interchangeable. 

¶ Ecologically responsible forest use means that all human uses must first respect 

ecological limits.  Ecologically responsible forest uses are part of an ecosystem-

based approach that defines ecological limits and identifies where human uses can 

take place. 

This report, An Ecosystem-based Landscape Plan for the Slocan River Watershed, British 

Columbia, Canada, consists of eight sections, with this introduction as the first: 

Section 2 - An Ecosystem-Based Approach to Forest Protection and Use: 

Definition and Scientific Rationale - describes the philosophy and the principles 

that guide an ecosystem-based approach.  This section also provides references from 

the scientific literature that support an ecosystem-based approach. 

Section 3 - Slocan River Watershed: An Ecological Description - describes the 

terrain, climate, and other features of the ecology of the study area. 

Section 4 - Methodology and Decisions on Important Issues: A Summary - 

defines the data, interpretations, and assumptions that form the basis for this 

ecosystem-based landscape plan. 
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Section 5 - Results:  Landscape Analysis, Protected Landscape Network, and 

Zoning - summarizes key findings of each of these parts of the plan. 

Section 6 - The Emerging and Proposed Economy - looks at how the current 

economy is changing from its former dependence on resource extraction industries, 

and how the current economy is diversifying and depends on maintaining the high 

quality of the natural environment.  This section proposes an ecosystem-based 

economy that protects ecosystem functioning and meets human needs. 

Section 7 - Transition Strategy:  Getting from Todayôs Economy to an 

Ecosystem-based Economy - describes some paths the community can pursue to 

strengthen the parts of the economy that are ecosystem-based.  For non-sustainable 

parts of the current economy, practical ways are proposed to move towards an 

ecosystem-based economy. 

Section 8 - Conclusions and Recommendations:  Where to Go from Here - 

provides suggestions about the next steps to be taken in order to implement 

ecologically responsible human uses in the Slocan Valley. 

A set of appendices follows the body of the report and provides additional information 

about various topics within the report, sample maps at a reduced scale, and detailed tables 

describing the results summarized in Section 5. 

The extensive mapping produced during this study forms the backbone of this report and is 

critical to the understanding of the information presented in the report.  Computer 

geographic information systems (GIS) were used to compile and analyze the mapping 

information.  The Slocan River watershed is a landscape of  approximately 340,000 

hectares.  In order to perform the analysis at a reasonable scale, the Slocan River watershed 

was divided into eight landscape units with boundaries defined, as much as possible, along 

natural watershed boundaries.  For each landscape unit, a set of six maps was prepared at a 

scale of 1:50,000.  All landscape units were then combined to create a composite map of 

the entire Slocan River watershed and the same six maps were created for the entire area at 

a scale of 1:125,000.  The six maps are: 

¶ Landbase Unsuitable for Development (clear overlay): Interpretation: Shows areas 

that the Ministry of Forests considers unsuitable for timber management, and 

additional areas that SFF determined to have ecological limits to timber 

management and other resource extraction activities. 

¶ Logged and Old-Growth Areas:  Interpretation: Shows the location of ecologically 

sensitive and stable/moderately stable old growth forests in relationship to past 

logging. 

¶ Protected Landscape Network: Interpretation: Shows the interconnected network 

of ecosystems (riparian ecosystems, old growth forests, ecologically sensitive areas, 

and cross valley corridors) which must be protected to maintain ecosystem 

functioning at the landscape level. 

¶ Wholistic Forest Use Zones (clear overlay):  Interpretation:  Shows forest use 

zones (large protected areas, consumptive use watersheds, headwaters protection, 
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commercial tourism, restoration, wholistic timber).  Zones provide for balanced use 

of the landscape.  Wholistic (ecologically responsible) forest use zones ensure that 

human uses do not degrade ecosystem functioning. 

¶ Siniixt Cultural Areas:  Interpretation:  Shows areas of identified spiritual use, 

high cultural use, moderate cultural use.  Protection of Siniixt cultural areas 

requires meaningful consultation with the Siniixt Nation. 

¶ Existing and Planned Logging (clear overlay):  Interpretation:  Shows the 

locations of existing and planned roads and logging. 

¶ Additional map, Composite Map Set: Geographic References (clear overlay):  

Interpretation:  Shows the eight landscape analysis units, drainage basins, 

provincial parks, roads (main and secondary), villages, major mountain peaks, and a 

map index for the Ministry of Forests forest cover maps that formed the foundation 

for GIS interpretations. 

The interpretive maps for this project are large and expensive to reproduce.  However, 

Appendix 6 contains small-scale examples of the 1:50,000 interpretive map sets for 

two of the eight landscape analysis units. 

The ecosystem-based maps and this report for the Slocan River watershed provide critical 

information about the current state of the areaôs forests, about the ecological limits to 

human activities, about what areas to protect in order to maintain biodiversity and overall 

forest functioning, about ecologically responsible human use zones, and about how a 

diverse, stable economy can be developed and maintained within ecological limits. 
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2. AN ECOSYSTEM-BASED APPROACH TO FOREST 

PROTECTION AND USE:  DEFINITION AND SCIEN TIFIC 

RATIONALE  

An ecosystem-based approach protects forest functioning at all scales through time as the 

first priority, and then seeks to sustain, within ecological limits, a diversity of human and 

non-human uses across the forest landscape.  In other words, ecosystem-based approaches 

focus first on what to leave and then on what can be taken without damage to ecosystem 

functioning.   

Where timber extraction is determined to be an appropriate activity, ecologically 

responsible timber management means that plans and activities are developed and carried 

out in ways that protect, maintain, and restore (where necessary) a fully functioning forest 

ecosystem at all temporal and spatial scales.  Forest composition, structures, and 

functioning are maintained, from the largest landscape to the smallest forest community, in 

both short and long terms. 

An ecosystem-based approach recognizes that a forest ecosystem is a continuum in time 

and in space.  In other words, over time, a forest ecosystem is not static and unchanging.  

Natural disturbances constantly modify forest ecosystems as time passes.  However, unlike 

disturbances from integrated forest management and other forms of conventional 

management, natural disturbances serve to maintain forest functioning and provide 

biological legacies (e.g. dead trees) that connect one forest successional phase to another.  

In a natural forest ecosystem, the most common disturbance or agent of change is the death 

of an individual tree or small groups of trees. 

A forest ecosystem is also a spatial continuum.  In other words, forests are interconnected, 

interdependent clusters of ecosystems, from patches of different soil types within a 4 

hectare (10 acre) forest stand to a watershed of 500,000 hectares (1.2 million acres) or 

more.  Understanding that a forest ecosystem is a continuum through time and space  

reinforces the wisdom that what we do to one part of the forest we do to all parts of the 

forest.   

Two important concepts are encompassed within the understanding that forest ecosystems 

are spatial and temporal continuums:  forest landscapes and forest stands/forest patches. 

2.1 The Forest Landscape 

The forest landscape is the large-scale view of a forest. When industrial timber managers 

use the term ñforest landscapes,ò they are usually concerned with scenery and visual 

impacts.  In the context of an ecosystem-based approach, however, a forest landscape is a 

mosaic of interconnected, interdependent stands or patches that are repeated in a pattern 

across the larger landscape.  This pattern has both spatial and temporal components. 
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An ecosystem-based approach requires that all planning and activities begin at the 

regional/landscape level.  When planning for human use, landscape level decisions are 

made for watersheds of small to moderate size (less than 5,000 hectares to about 50,000 

hectares, or 12,000 to 125,000 acres).  In sub-regional or regional planning processes, 

forest landscape level considerations are expanded to large watersheds encompassing 

hundreds of thousands of hectares/acres.   

In planning and carrying out forest uses, particularly timber management, many people 

tend to focus on small forest parcels.  This is a result of our limited spatial view, short time 

frames, and cultural conditioning.  In contrast, an ecosystem-based approach  requires that 

all planning and activities start at the landscape level.  The character and condition of the 

forest landscape dictate what is ecologically possible at the stand level.   

The character of a forest ecosystem refers to how a forest works, from the landscape level 

to the stand or patch.  For example, forests that have frequent fires have a different 

character than forests where wind and root decay are the primary agents of disturbance.  

Some forests are characterized by steep slopes, shallow soils, and well-defined drainage 

patterns, while other forests have gentle slopes, cold soils, and diffuse drainage patterns.   

Forests of a different character will have different composition and structures, and 

therefore differences in how they function.  Different composition, structures, and 

functioning lead to different kinds of ecological limits to human use.  Ecological limits are 

natural factors or processes that are easily damaged or degraded if modified by human uses.  

For example, steep and/or wet slopes impose ecological limits because, if disturbed, they 

are likely to erode, causing problems like soil loss and siltation of streams.  Cold soils are 

an ecological limit because nutrient cycling occurs in shallow organic layers which may be 

easily damaged by many types of human activities. 

The condition of a forest describes how human uses have modified forest functioning from 

the landscape level to the stand or patch level.  Conventional timber management 

frequently results in negative impacts, like fragmentation, loss of old growth, and soil 

degradation.  An ecosystem-based approach  protects forest composition and structure and 

respects the ecological limits of forests to various human uses.  By respecting ecological 

limits ecosystem-based approaches avoid degradation of short- and long-term forest 

functioning.   

Ecological limits to human use are determined by describing and interpreting the character 

and condition of, first, the forest landscape, and then the forest stand or patch. 

2.2 Forest Stands/Forest Patches 

Forest stands or forest patches refer to the ecosystem scale at which a relatively 

homogenous forest unit can be identified.  The composition, structure, and ecological 

functions within a stand are similar enough that an ecologically responsible forest use 

prescription can be applied uniformly within the stand, without encountering changes in 

ecological parameters that may produce unexpected or undesirable results. 
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In conventional forestry, ñstandsò have largely been defined by narrow timber 

characteristics, which were in turn driven by short-term economic variables.  However, in 

order to plan and carry out ecologically responsible forest uses within an ecosystem-based 

approach, stands must be defined in relation to whole ecosystem factors that are required to 

maintain fully functioning forests at the landscape and stand levels.  In other words, the 

boundaries of a stand are not determined by rigid human management criteria such as 

timber size and timber quality, but by the full spectrum of ecosystem parameters that have 

been shaped by natural disturbance patterns and that reflect the movement of energy, 

nutrients, water, and animals into and out of a particular ecosystem. 

Human scales are closest to forest scales at the stand or patch level.  For example, the stand 

or patch level is the scale where visible human modification occurs.  However, an 

ecosystem-based approach  must always consider that what occurs at the stand or visible 

scale will also have impacts on a variety of other scales, from the large landscape to the 

microscopic.   

2.3 Human NeedsðHuman Impacts 

In an ecosystem-based approach, human needs (not to be confused with greed) are included 

as part of the needs of ecosystems.  In other words, people are included as an 

interconnected, interdependent part of whole forest ecosystems.  However, an ecosystem-

based approach  also recognizes that modern human beings have inordinately large powers 

to modify and degrade ecosystems compared to any other living organism or natural 

disturbance.   

Activities such as clearcutting result in radical alterations of ecosystem composition and 

structures.  In an attempt to justify these activities, government and industrial timber 

managers frequently compare the resulting alterations to the results of natural disturbances, 

such as fire or the effects of insect populations.  However, this comparison fails to 

distinguish between exploitation of ecosystems for profitable commodities and the 

disturbance of ecosystems through natural processes.  Clearcut timber management, for 

example, removes all of the merchantable trees from a cutting area, and plantation-style 

forestry plans the removal of all of the trees (i.e. logs) on short cycles or rotations, in 

perpetuity.  In contrast, natural disturbances, such as root decay, insect feeding, wind, and 

fire, leave behind the tree trunks or tree stems, which become vital structures for 

maintaining forest functioning.   

Some conventional timber managers have suggested that clearcuts nevertheless resemble 

some natural disturbances, pointing to volcanic eruptions and glaciation, which, like 

clearcuts, remove all of the trees from a particular area.  However, this analogy is 

inaccurate and deceptive, for two reasons: 

1. Clearcuts are predictable disturbances, planned to occur on short cycles of decades.  

In contrast, volcanic eruptions and glaciation are unplanned, unpredictable natural 

disturbances which occur on long cycles of millennia. 

2. Clearcutting is a modification of an ecosystem which degrades forest functioning 

by removing biological legacies from a forest stand and forest landscape, including 
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trees and beneficial soil fungi at the stand level, and old growth or late successional 

forests at the landscape level.  In contrast, volcanic eruptions and glaciation leave 

behind important biological legacies, such as nutrient-rich volcanic ash and glacial 

silt, which provide the foundation for the millennia of forests that follow such 

natural disturbances. 

An ecosystem-based approach  requires that people take seriously the threat of ecosystem 

degradation from the inappropriate use of human technology and that human uses of the 

forest mimic, as much as is feasible, natural processes.  In other words, an ecosystem-based 

approach  focuses on managing human activities in ecosystems, rather than on 

manipulating ecosystems to serve short-term human interests. 

An ecosystem-based approach is consistent with the development and maintenance of 

stable human communities and diverse, sustainable human economies.  Labor-intensive 

activities and value-added wood products manufacturing in close proximity to the source of 

wood are cornerstones of the development of ecologically responsible, community-based 

economies.  Development of ecosystem-based, local decision making about forest use is 

critical to developing and maintaining ecologically responsible forest use.   

2.4 Current Timber Management Approaches and Ecologically 

Responsible Timber Management: A Comparison 

As a result of the extensive public criticism of large-scale industrial timber management, 

governments and timber companies around the world have developed a variety of practices 

that are being promoted as sustainable timber management.  In many cases, these ñnewò 

approaches are simply conventional timber management in disguise or, at best, a more 

benign form of industrial timber cutting which still does not meet the tests of ecological 

responsibility. 

We briefly describe and evaluate below some current approaches to timber management 

which do not, under most circumstances, meet the requirements of ecological 

responsibility.  This list and discussion is not intended to be a comprehensive explanation 

or critique of these timber management approaches, but rather the list is included here to 

introduce key differences between ecologically responsible timber management and other 

types of timber management.   

One central concept is common to all of the approaches described below:  as currently 

practiced, all of these timber management approaches begin with the assumption that the 

dominant forest use will be timber extraction and the subsequent growing of timber crops.  

In contrast, an ecosystem-based approach focuses first on maintaining and protecting forest 

ecosystem functioning, and secondly, on providing for a diversity of human uses, which 

may or may not include timber management. 

2.4.1 Sustained yield forestry 

Sustained yield forestry is a concept that designs timber cutting and regrowing of timber 

crops to provide a perpetual yield of timber from a particular forest landscape.  Initially, 
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this concept embodied the commitment to non-declining timber yields over time.  

However, the determination of annual cuts under sustained yield forestry has commonly 

been overly optimistic when considering both tree growth rates and the portion of a forest 

landscape that is suitable for the cutting and growing of timber crops over time.  Thus, as a 

result, ñsustained timber yieldsò have tended to decline through time as a result of 

excessive cutting rates that cannot be matched by the rate of regrowth of timber and by 

extraction of timber from land that subsequently proves to be unsuitable for timber growth 

and/or necessary to protect for non-timber forest uses.  Sustained yield forestry confuses 

timber or trees with forest ecosystems and fails to recognize that fully functioning forests 

are necessary to have trees, which are necessary to have timber.  In contrast, an ecosystem-

based approach protects forest functioning at all scales through time as the first priority; 

and then seeks to sustain, within ecological limits, a diversity of human and non-human 

uses across the forest landscape.   

2.4.2 Multiple use  

Multiple use is a system of forestry or timber management that assumes that a full 

spectrum of forest uses, from timber cutting and tourism to water production and non-

timber forest products, can occur simultaneously throughout a forest landscape.  When 

practiced across relatively large areas (500,000 hectares/1.2 million acres and larger), 

multiple use appears to work for a period of time.  However, under this regime, all forest 

stands with merchantable and economically accessible timber are planned for eventual 

timber cutting.  Thus, as logging progresses through the landscape, both forest functioning 

and non-timber forest uses are progressively degraded.  Proponents of multiple use often 

attempt to convince other forest users that tree plantations are forests, and that society 

cannot afford to protect animals, plants, and microorganisms that stand in the way of 

economic growth.  An ecosystem-based perspective maintains that human societies cannot 

afford not to protect forest functioning and maintain diverse forest uses that are the 

foundation for stable local economies.   

2.4.3 Integrated forest management 

Integrated forest management is a more recent version of multiple use, where timber 

managers attempt to ñintegrateò or merge forest conservation and non-timber forest uses 

with timber cutting and timber management across a forest landscape.  However, as with 

multiple use, the vast majority of forest stands with economically viable merchantable 

timber are planned for eventual logging.  Typically, integrated forest management includes 

extensive analysis of forest ecosystem features, such as wildlife, soil, terrain stability, and 

water.  While this information could serve to significantly change both the amount of 

timber cut and the way in which timber is cut, such studies usually result in timber cutting 

levels and methods that best meet the short-term economic needs of the timber industry and 

government.  In contrast, studies carried out as part of an ecosystem-based approach  are 

applied to define ecological limits to timber management and to non-timber forest uses, 

and to provide for fair and protected land bases for all forest users, both human and non-

human. 
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2.4.4 Ecosystem management  

Ecosystem management is a confusing mixture of good forest ecology principles and 

integrated or multiple use forest management.  Advocates of ecosystem management 

analyze and describe ecosystem functioning in ways that recognize the need to maintain 

natural composition and structures of forest ecosystems from the landscape level to the 

stand or patch level.  However, while providing good information about forest functioning, 

practitioners of ecosystem management also continue to advocate methods and levels of 

timber extraction that degrade forest ecosystem composition, structures, and functioning 

necessary to maintain fully functioning forests through time.  Conventional clearcutting 

and tree plantations are regular components of ecosystem management.  In contrast, 

ecologically responsible timber management is ecosystem-based, which means that the 

character (i.e. composition, structure, and functioning) and condition of ecosystems 

determine what types of human use can be carried out and in what ways and at what level 

of intensity these uses can occur while ensuring the maintenance of fully functioning 

forests at all scales through time.   

Conventional timber management approaches described above all utilize concepts oriented 

to exploiting natural forests for timber and to producing crops of trees in short time cycles.  

Most of these concepts have little or no application in ecologically responsible timber 

management, because conventional approaches are focused on timber, while ecosystem-

based, ecologically responsible approaches are focused on forests.  

2.5 Common Conventional Timber Management Concepts 

Listed below are some of the more common conventional timber management concepts 

that have little or no application in ecologically responsible timber management.  

2.5.1 Rotation ages 

Also known as culmination age, the rotation age is the age at which average annual timber 

volume increase is the highest.  This conventional timber management approach is oriented 

to maximizing timber volume as opposed to maximizing timber value and maintaining 

overall forest functioning.  In ecologically responsible timber management, there may be 

reasons to cut small, young trees (e.g. when restoring natural stand structure to areas where 

fire suppression has occurred) and for growing trees to old ages in order to provide for late 

successional or old growth forests and to provide high quality, mature wood fibre.  Thus, 

the concept of rotation ages has little or no application in ecologically responsible forestry.  

Trees are selected for cutting in ecologically responsible timber management by 

considering a variety of criteria other than age, including: 

¶ stand condition, 

¶ successional processes, 

¶ the need for old growth forests and old growth trees, and 

¶ production of high-valued, mature wood fibre. 
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Ecologically responsible timber cutting frequently is planned to grow trees to their 

ecological maturity, which both ensures that trees play their full successional roles and 

produce the highest quality, highest value wood. 

 

2.5.2 Annual allowable cut (AAC) 

An annual allowable cut (AAC) is an estimate of the timber volume that can be cut from 

an area on an annual basis, allegedly in perpetuity.  Because AACs are based largely upon 

how natural forests grew in the past and on the liquidation of old growth forests, levels of 

timber cutting calculated according to these concepts tend to be exaggerated.  The result is 

falldownða reduction in the quantity of timber that can be cut in the future.  AACs are 

about maximizing short-term timber cuts, as opposed to maintaining fully functioning 

forests.  Therefore, in the long term, applying AACs to a forest landscape results in 

degraded forest ecosystems and non-sustainable timber cuts. 

In contrast, the volume cut each year under ecologically responsible timber management is 

restricted by the requirement that cutting must maintain fully functioning forests at all 

scales through time.  Thus, annual timber cuts will vary according to the needs of the 

forest.  Once a forest landscape has been managed for an extensive period of time using 

ecologically responsible approaches, managers will be able to forecast a reliable range of 

annual cuts, depending on the needs of the forest. 

2.5.3 Decadence 

In conventional timber management, a forest stand is considered decadent if it includes a 

relatively large number of snags, fallen trees, and partially decayed, large, old trees.  

Conventional timber managers view decayed and dead trees to be waste.  In fact, however, 

decadent forests are ecologically rich and absolutely vital forest phases for maintaining 

fully functioning forest ecosystems.  Large, old, decaying trees are homes for many 

specialized organisms, such as carnivorous insects and lichens that fix atmospheric 

nitrogen.  Snags are necessary for cavity nesting birds and other cavity dwelling animals 

such as pine marten.  Fully decayed wood in rotten trees is the foundation for future forest 

soil and is also Natureôs water storage and filtration system.  Also, large old living and 

decayed trees in ñdecadent forestsò contain the highest volumes and highest valued wood 

of any forest phase.  Conventional timber management has manipulated the concept of 

decadence in order to support cutting high volume, high valued old growth forests at rates 

that far exceed ecologically sustainable cutting rates.   

Ecologically responsible timber management understands that decadent old growth stands 

are critical components of any forest landscape, and old growth decadent structures (such 

as large, old trees, large snags, and large fallen trees) are critical to maintain at the stand 

level to ensure such vital forest functions as soil development, water filtration, and water 

storage.  
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2.6 Why Is an Ecosystem-based Approach Necessary? 

The idea of  ñsustainable developmentò has been based on the illusion that ñwe can have it 

all.ò  Sustainable development is an oxymoron because it suggests that we can sustain 

ecosystem functioning while achieving steady economic growth.  In parts of the world 

where poverty reduces peopleôs capacity to use forests and other ecosystems in ways that 

protect ecosystem functioning, some economic growth for a limited period of time may be 

necessary to avoid intensifying pressures on ecosystems.  However, the affluent, consumer-

based economy of much of North America and western Europe is not sustainable, because 

it increases degradation of ecosystems to support the goal of perpetual economic growth. 

Figure 2-1 represents resource use based on the concepts of sustainable development.  This 

approach assumes that the environment and the economy are of equal importance.  

However, this approach ignores the needs of ecosystems as well as the needs of Indigenous 

cultures and local communities. 
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Figure 2-1: Current government and industry approach to integrated management 

 

If we are going to sustain anything, the first priority of human use of ecosystems, including 

forest ecosystems, must be to protect ecosystem functioning.  This priority recognizes that 

economies are subsets of human cultures, which are subsets of ecosystems.  Thus, if human 

use does not sustain ecosystem functioning, it does not sustain human cultures or the 

economies that make up human cultures.  Until recently, technologically equipped human 

beings have been able to temporarily avoid the consequences of ecosystem degradation by 
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moving exploitation of ecosystems from one part of Earth to another part of Earth.  As we 

deplete natural resources and degrade ecosystems, we also look for substitutes to 

previously ñsustainableò resources.  However, common sense tells us that this approach 

can only work for a short period before we have ecosystem collapse, followed by social and 

economic collapse. 

Figure 2-2 represents an ecosystem-based approach and depicts the dependence of 

economies and cultures on fully functioning ecosystems. 

An ecosystem-based approach protects ecosystem functioning by protecting, maintaining, 

and restoring (where necessary) the composition and structures that are the basis of 

ecosystem functioning.  The composition of a forest ecosystem refers to the parts that make 

up a particular forest area, such as the different species of plants and animals, the type of 

soil, and the slope gradient of the terrain.  The structures of a forest are the arrangements of 

the parts.  Forest structures include large old trees, large snags (standing dead trees), large 

fallen trees, the arrangement and depth of soil organic layers, and the pattern of forest 

ecosystem types across large forest landscapes.  Together, the composition and structures 

of forest ecosystems, from the largest landscape to the smallest soil microbe, are necessary 

to maintain fully functioning forests.  This approach needs to be applied through time and 

to take into account natural forest disturbance types, patterns, and frequencies. 
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An Ecosystem-based Approach:
FIrst, protect ecosystem functioning

Second, design ecologically responsible human uses

LAND USE AND ECONOMIC ACTIVITIES GUIDED BY

THE WISDOM OF TRADITIONAL CULTURES AND APPROPRIATE SCIENCE

ECOSYSTEM

CULTURE

CULTURE

Economy

Economy

Economy

Economy

 

Figure 2-2: An ecosystem-based approach 

 

Conventional timber management constantly alters and removes forest composition and 

structures at both landscape and stand levels throughout vast areas.  Because the biological 

legacies of thousands of years of natural forest development support tree growth after 
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logging in most ñsecond growthò forests, most people think that conventional forestry 

works.  Letôs take a look at some examples that reinforce the importance of protecting 

forest composition and structures to maintain forest functioning. 

2.6.1 Forest landscape examples 

In order to maintain forest landscape functioning, human activities must maintain 

connectivity.  This is achieved by protecting the composition and structures of riparian 

ecosystems, which are the wet forests adjacent to and immediately upslope from creeks, 

rivers, wetlands, ponds, and lakes.  As well, landscape level plans need to provide for 

cross-valley movement corridors, which provide travel routes for animals and plants to 

cross the ridges that separate one riparian ecosystem from another.  Cross-valley corridors 

are not ñnaturalò; before human beings began extensive modifications of forest landscapes, 

animals moved freely throughout, and occupied all of the landscape.  However, with 

human modification of forests, cross-valley corridors have become a necessary component 

of forest landscape plans in order to provide protected travel corridors between human use 

zones.   

Successional patternsðthe stages of forest growth that follow natural disturbancesðare 

also critical composition and structures of forest landscapes.  The proportions of particular 

successional phases in the landscape (i.e. early successional forest, young forest, mature 

forest, and late successional or old growth forest) need to be maintained over a variety of 

time scales, from years and decades to hundreds and thousands of years, in order to 

maintain forest ecosystem functioning.  Each successional phase, with its characteristic 

composition and structures, provides vital functions to maintain forest ecosystems, from 

the smallest patch to the largest landscape, through short and long periods of time.   

For example, the only two nutrient input phases in a forest lifetime occur in the shrub-herb 

and late successional or old growth phases. Because the late successional or old growth 

phase lasts for the longest time, compared to other successional phases, old growth tends to 

play a dominant role in maintaining forest functioning in most forest ecosystems.  Old 

growth forests provide the highest quality water of any forest phase, because their multi-

layered forest canopies and their large amounts of decaying wood intercept and hold water.  

The old growth phase is also the only forest phase that contains certain specialist organisms 

necessary for landscape and stand level forest functioning.  For example, late successional 

forests contain the majority of carnivorous insects that eat the herbivorous insects that feed 

on trees.  Also, certain specialist fungi that protect tree roots and pass water and nutrients 

from the soil into trees are found only in late successional forests. 

In contrast to natural forest functioning, conventional timber management proposes to 

shorten the shrub-herb phase and eliminate the old growth phase over significant parts of 

forest landscapes.  Following this approach degrades ecosystem functioning in a variety of 

ways, and will eventually lead to forests that are susceptible to ecological collapse.  

However, conventional forestry tends to evaluate its success by how many trees are 

growing rather than by ensuring that all parts of the forest have been maintained.  Thus, 

there is an illusion of healthy forests when, in reality, the forests are in serious decline. 
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2.6.2 Stand level examples 

Trees are only a small portion of the composition and structures needed for a fully 

functioning forest.  Nevertheless, we need forests to have trees, and we need trees to have 

forests.  This understanding leads us to one of the most important examples of the necessity 

of protecting stand level composition and structures if we hope to maintain long-term 

forest functioning.  Trees, both living and dead, are critical structural members of the 

forestôs framework.  In particular, large old trees, large snags, and large fallen trees have 

irreplaceable roles in forest functioning. 

Large old trees are literally an ecosystem unto themselves.  Some insects and small 

mammals live out their lifetimes solely within the confines of a single large tree.  Large old 

trees, due to their extensive foliage area, catch large amounts of precipitation, permitting it 

to drip slowly through the canopy to the forest floor, thereby providing the soil with 

adequate time to absorb and distribute water.  About 30% of the precipitation, be it snow or 

rain, that falls on the crown of a large old tree evaporates into the atmosphere and moves 

somewhere else.  In a watershed dominated by large old trees, this function prevents the 

watershed from being overloaded with water and helps to distribute water to other parts of 

the landscape. 

Snags, or standing dead trees, function as homes for cavity-nesting birds that eat insects 

that eat trees.  Thus, maintaining snags throughout a forest stand is a necessary part of 

keeping agents of change, such as bark beetles, in balance with other parts of the forest.  As 

snags soften, what was once a home for a woodpecker becomes, with a little expansion, a 

home for a pine marten.   

Fallen trees, particularly large fallen trees, play myriad functions.  As snow drifts over a 

fallen tree, it leaves a void space where the curve of the fallen tree trunk touches the 

ground.  This provides an extremely important winter habitat niche for a number of 

animals, including mice, voles, and pine marten.  As the fallen tree decays, it becomes the 

foundation for future forest soil.  Trees that fall across a slope serve as natural dams to hold 

soil in place on steep slopes.  One of the most important structural roles of fallen trees is 

water storage and filtration.  Fully decayed wood holds about 20 times as much water as an 

equivalent volume of most mineral soils.  Thus, fallen trees are Mother Natureôs water 

storage and filtration system.  In order to function properly, even a small watershed must 

contain millions of tons of decaying wood distributed throughout the drainage basin. 

2.6.3 Human Examples: The benefits of an Ecosystem-based Approach 

These landscape and stand level examples, illustrating the functions of some important 

forest composition and structures, indicate why practices such as clearcutting and 

elimination of old growth forests are not consistent with maintaining fully functioning 

forests.  If the degradation caused by clearcutting and removal of old growth forests were 

more evident, people might be more willing to adopt ecologically responsible approaches 

to timber management.  However, because forests operate on such long timeframes, and 

because, for millennia, forests have been building biological legacies through many 

generations of trees that have lived and died, human activities that remove composition and 
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structures do not immediately appear to be as damaging as they actually are.  However, as 

timber managers continue to degrade composition and structures of forests, from landscape 

to stand levels, damage to forest functioning becomes cumulative.  Eventually this 

approach leads to degraded ecosystems, which provide few ecological functions, compared 

to the fully functioning forests they replaced.  Because forest degradation occurs relatively 

slowly, successive generations of human beings inherit degraded forests which they assume 

to be natural, ñhealthyò ecosystems.  In other words, we donôt live long enough to see the 

results of our mistakes. 

An ecosystem-based approach attempts to avoid loss of forest functioning by maintaining 

forest composition and structures from the smallest soil bacteria to the landscape patterns 

of a large forest watershed.  We may not understand the functions of particular forest 

composition and structures; nevertheless, an ecologically responsible approach protects all 

composition and structures.  When parts of the forest are altered during activities such as 

ecologically responsible timber management or tourism, provisions for the replacement of 

forest composition and structures are built into ecologically responsible plans and 

activities. 

As well as providing for the protection and maintenance of forest functioning, an 

ecosystem-based approach fosters the development of diverse, sustainable human 

economies.  Because an ecosystem-based approach creates the least modification to forest 

ecosystem composition and structures, it provides for the largest diversity of compatible 

forest uses.  In other words, by maintaining trees on the sites where we practice timber 

management and by ensuring that ecologically viable old growth stands are found in each 

landscape, we provide an environment where the broadest spectrum of uses, from 

adventure tourism to timber extraction, can coexist.  Such a range of activities is not 

possible where conventional timber management systems, such as clearcuts and tree 

plantations, are employed. 

From a timber standpoint, because ecologically responsible timber management produces 

steady supplies of mature wood, the long-term economic benefits exceed those of 

conventional timber management practices.  Mature woodðlong-fibred and strongðis 

superior for many uses, from structural materials and pulp to furniture and fine cabinets.  In 

comparison, short-fibred, juvenile wood is not as strong and will warp and twist easily.  

Mature wood is produced when the cambium layer (the single layer of cells between the 

wood and the bark) divides around dead branches or no branches.  Obviously, increasing 

amounts of mature wood are produced as a tree gets larger and older.   

Research indicates that old growth Douglas-fir trees contain about 80% mature wood, 

while 60-year-old Douglas-fir trees contain only 10-20% mature wood.  Under ecologically 

responsible timber management, trees grow for longer periods, not only to better maintain 

forest functioning, but also to produce steady supplies of high-value mature wood fibre.  In 

contrast, conventional timber management is based on cutting cycles or rotations that 

provide primarily low-value juvenile wood.  Thus, ecologically responsible timber 

management maintains supplies of high-quality mature wood fibre similar to that provided 

by natural old growth forest ecosystems.  This will ensure a healthy timber economy in 

perpetuity. 
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The elements of the Slocan Valley ecosystem-based landscape plan and the methodology 

used to develop the plan are further defined in Section 4-Methodology and Decisions on 

Important Issues: A Summary. 

2.7 The Guiding Principles of an Ecosystem-Based Approach 

Ten principles, which are derived from both wisdom and science, guide an ecosystem-

based approach to forest protection and use. 

 

Principle #1:  Focus on what to leave, not on what to take. 

An ecosystem-based approach to forest use leaves fully functioning forests at all spatial 

scales through time.  For example, ecologically responsible timber managers identify the 

parts of a forest stand and forest landscape that must be protected to maintain short- and 

long-term forest functioning, and these decisions determine what is possible to remove for 

wood products and other uses.   

 

Principle #2:  Apply the precautionary principle to all plans and activities. 

The precautionary principle means that plans and activities must err on the side of 

protecting ecosystem functioning, as opposed to erring on the side of protecting short-term 

monetary profits or annual timber cutting quotas.  In other words, if you are not sure that an 

activity will protect, maintain, or restore ecosystem functioning, do not do it.   

 

Principle #3:  All plans and activities must include protection of forest functioning at 

all scales (time and space) and must define ecological limits of various forest 

ecosystem types to human disturbance. 

Temporal scales refer to the need to make forest plans considering timeframes of 500 years 

and beyond, as opposed to logging development plans of 1 to 20 years.  Spatial scales refer 

to the need to define forest landscapes as, at a minimum, small watersheds of 200 hectares 

(500 acres) and larger.  An ecosystem-based approach requires the development of forest 

landscape level plans for as large a landscape as is practical, given political and ownership 

constraints. 

ñEcological limitsò are physical and biological factors which indicate that various human 

uses may result in unacceptable levels of modification or degradation of forest ecosystem 

functioning.  Common ecological limits include: 

¶ shallow soils (less than 30 cm/12 inches deep) 

¶ very dry or very wet sites 

¶ very steep slopes (greater than 60% slope gradient) 

¶ broken slopes (abrupt slope gradient changes occur regularly across a small 

landscape) 
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¶ very dry climates (less than 25 cm/10 inches of precipitation annually) 

¶ cold soils that limit biological activity, particularly soil nutrient cycling 

¶ snow-dominated forests characterized by open, canopied forest stands (i.e. park 

land forest ecosystems) 

¶ riparian ecosystems, the wet forests adjacent to and the forests immediately 

upslope from creeks, rivers, ponds, lakes, and wetlands. 

Forest ecosystem types are relatively homogeneous forest areas delineated by their 

biological and physical characteristics, and by their ecological limits or lack of ecological 

limits.  Stands or patches frequently contain several ecosystem types. 

Describing a forest ecosystem type as having an ecological limit to human activities does 

not mean that such an ecosystem type will not grow trees following a human-induced 

disturbance such as logging.  However, the existence of an ecological limit means that 

sustainable timber crops that have economically viable timber volumes and timber quality 

cannot be grown in reasonable periods of time.  As well, both physical and biological 

problems, like landslides and poor regeneration of trees, result if ecological limits are not 

respected.  If forest users attempt to ignore ecological limits, unacceptable levels of forest 

degradation will occur in both the short and long terms. 

 

Principle #4:  All plans and activities must protect, maintain, and, where necessary, 

restore biological diversity (i.e. genetic, species, and community diversity).  

Maintenance and, where necessary, restoration of all types of biological diversity is 

necessary to sustain life as we know it in forest ecosystems.  Maintaining genetic diversity 

means ensuring that viable natural gene pools, including the gene pools of trees logged 

from a site, remain on the site or, in the case of previously degraded forests, are restored (as 

much as possible) to the site following human use.  Maintaining species diversity means 

that viable natural populations of plants, animals, and microorganisms must be maintained 

or restored, in previously degraded areas, throughout the various successional phases for 

each ecosystem type within a forest landscape.  Maintaining community diversity means 

maintaining or restoring, in previously degraded areas, the variety of forest ecosystem types 

that result from natural disturbances at a variety of scales through short and long 

timeframes in a forest landscape.  Protecting biological diversity must not be viewed as a 

frill or luxury.  Instead, an ecosystem-based approach recognizes that maintaining natural 

biological diversity is an absolute requirement to ensure maintaining fully functioning 

forests through time, and thereby sustaining human cultures and economies. 

 

Principle #5:  Respect and maintain natural disturbance regimes through time and 

space in order to protect, maintain, and, where necessary, restore forest landscape 

patterns. 

Natural disturbances, from the death of individual trees to large fires or windstorms, are 

responsible for critical composition, structures, and ecosystem functioning necessary to 
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maintain fully functioning forests.  For example, the death of an individual tree sets off a 

process of change:  it begins with a standing snag that provides habitat for cavity-nesting 

birds and ends with a fully decayed fallen tree that serves as Mother Natureôs water storage 

and filtration system.  At a landscape level, natural disturbances, large and small, are 

responsible for diversifying habitat patterns and, therefore, maintaining a natural diversity 

of plants and animals.  Natural disturbance regimes are also critical to the maintenance of 

soil nutrient cycling and adequate levels of soil nutrients.  Protecting, maintaining, and, 

where necessary, restoring natural disturbance regimes provides for natural composition, 

structures, and functioning at the forest landscape level.   

 

Principle #6:  Protect, maintain, and, where necessary, restore composition, 

structures, and functions at the patch or stand level in all plans and activities.   

Composition refers to the parts of a natural, healthy forest ecosystem, including the 

topography, soil, water, plants, animals, and microorganisms.  Structures are the 

arrangements of the parts in a forest ecosystem, including large old trees, large snags (i.e. 

standing dead trees), and large fallen trees.  Forest functioning refers to how a forest works 

at a full range of scales over long timeframes.  Natural composition and structures must be 

maintained in order to maintain fully functioning forests.  Many compositions, structures, 

and functions are beneath the surface of the ground, within the soil where human beings 

cannot see while planning and carrying out forest use.  When implementing an ecosystem-

based approach, we hope that by maintaining the forest composition, structures, and 

functions that we can see, we will also maintain the composition, structures, and functions 

that we cannot see.   

 

Principle #7:  Protect, maintain, and, where necessary, restore forest ecosystem 

connectivity at all scales during planning and carrying out ecologically responsible 

forest use.   

Connectivity in forest ecosystems is maintained, in large part, by ensuring the protection of 

water movement patterns.  This includes microscopic water movement patterns in the 

forest soil and in riparian ecosystems, from ephemeral streams and small wetlands to large 

river systems and wetland complexes.  Connectivity is also maintained in forest ecosystems 

by protecting and, where necessary, restoring the full range of composition and structures 

from the large landscape level to the smallest stand or patch.   

 

Principle #8:  Recognize that the concept of landscape is relative to the forest 

organism or process under consideration.   

Different forest organisms or forest processes operate at vastly different scales.  What is a 

landscape to a salamander is only a small patch or small stand to a bear.  Similarly, the 

landscape that results from a single tree falling over due to root decay and wind is much 

smaller than the landscape patterns created by a large fire.  A forest landscape can exist at 
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virtually any scale, depending on the organism or forest process that is used as the point of 

reference.  Thus, applying the concept of a forest landscape, as much as possible, to all 

scalesðfrom large landscape to small stand or patch level plansðis important to ensuring 

the maintenance and/or restoration of fully functioning forests.   

 

Principle #9:  Plan and carry out diverse, balanced activities to encourage ecological, 

social, and economic well-being.   

In planning for a diversity of human activities in a forest landscape or forest stand, we can 

use as a model the natural diversity that occurs in forest composition, structures, and 

functioning, from the smallest forest patch to the largest forest landscape.  Diversity in 

forest composition, structures, and functioning maintains the integrity and resilience of 

forests.  Diversity provides for both flexibility and stability in forest ecosystem functioning. 

Large natural disturbances, such as fire and insect attacks, that can dramatically alter the 

forest are simply processes of maintaining and restoring natural diversity, and, therefore, 

healthy functioning in the forest. 

Because natural forests depend upon diversity, a diversity of ecologically responsible 

human activities is most likely to maintain natural forest diversity, and, therefore, to 

maintain fully functioning forests.  At the same time, diverse human activities best meet 

the needs of all interests in human society, and provide for the most stable, sustainable 

human economies. 

Diverse forest uses also need to be balanced in ways that establish equitable, protected land 

bases for all forest users, both human and non-human.  This goal is accomplished by 

defining ecologically responsible forest use zones within the forest landscape. 

Currently, in most forests around the world, the most aggressive and consumptive forest 

uses are expanding, namely logging and the manufacture of a few wood products such as 

pulp and 2x4s.  Continuing this growth of consumption is not sustainable, either 

biologically or economically.  Ecologically responsible timber management does not intend 

to continue the same level of cutting as that practiced by conventional timber management.  

Instead, ecologically responsible timber management requires the reduction of timber 

cutting levels, and, therefore, a reduction in the overall use of wood.  A high priority is 

placed upon developing and marketing recycled wood products, including paper, 2x4ôs, 

siding, paneling, windows, and doors. Reducing consumption and recycling all wood 

products is a first priority in ecologically responsible forest use. 

As well as ensuring that timber cutting and the manufacture of wood products stays within 

ecological limits, an ecosystem-based approach will also limit the number and scale of 

such activities as tourism and ranching within forest landscapes in order to maintain fully 

functioning forests.   
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Principle #10:  Evaluate the success of all forest use activities at meeting the 

requirements of ecological responsibility.   

Important questions to ask during an evaluation include: 

¶ Are natural landscape patterns maintained or restored?   

¶ Are natural stand or patch composition and structures maintained or restored? 

¶ Are water quality, quantity, and timing of flow, at all scales, unaltered from the 

standpoint of protecting forest functioning? 

¶ Are soil structures and soil processes unaltered from the standpoint of protecting 

forest functioning? 

¶ Have natural disturbance regimes, from the landscape to the stand or patch level, 

been protected and/or restored? 

¶ Do all ecologically responsible forest users, both human and non-human, have a 

fair and protected landbase? 

Evaluationðasking how we didðis an absolutely essential part of an ecosystem-based 

approach.  By evaluating our plans and activities, we learn and are able to improve our 

relationship with forests and with each other.  The questions posed above are inclusive of 

all aspects of forest functioning as it relates to a variety of human uses. 

2.8 Scientific Rationale 

An ecosystem-based approach  relies on scientific concepts developed by leading-edge 

researchers and practitioners.  Forest ecology, conservation biology, landscape ecology, 

and ecological economics have been synthesized in designing the methodology and 

products of the Slocan Valley ecosystem-based landscape plan.   Some of the scientific 

concepts underlining an ecosystem-based approach are summarized below. 

2.8.1 Scientific Panel for Clayoquot Sound 

The Silva Forest Foundationôs ecosystem-based approach is consistent with the Scientific 

Panel for Sustainable Forest Practices in Clayoquot Sound (1994) definition of sustainable 

ecosystem management: 

The Panel believes that forests should be managed as ecosystems, rather than as 

potential products, and that forest practices should not put at risk the long-term 

health of forest ecosystems.  Sustainable ecosystem management is characterized 

by resource management practices that are scientifically based, ecologically 

sound, and socially responsible... 

The goal of sustainable ecosystem management is to maintain the integrity of 

ecosystems.  Achieving this goal requires maintaining ecosystem components and 

ecological processes that enable the land, water, and air to sustain life, be 

productive, and adapt to change. 
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The objectives of sustainable ecosystem management include: maintaining soil 

formation, stability, and productivity; maintaining water quality, flow, and channel 

integrity; and maintaining biodiversity.  Failure to maintain these processes and 

states may lead to failure to sustain a flow of products from the forest and failure 

to protect cultural, scenic, recreation, and tourism values. 

Human needs are one of many considerations in designing management activities.  

The needs of current generations should not supersede the needs of future ones.  

The protection of ecosystem components and maintenance of ecosystem processes 

and productivity must take precedence over all other management objectives. 

In the long term, managing forests as ecosystems is the best way to secure a supply 

of timber and other products from the forest, and to sustain British Columbiaôs 

multitude of other forest values. 

The Scientific Panel notes that at each level of planning, sustaining ecosystem productivity 

and biodiversity must take precedence over specific product outputs.  Levels of resource 

extraction must be determined within the limits prescribed by ecosystems. 

One of the primary goals of  SFFôs ecosystem-based approach  is to protect biodiversity.  

The Scientific Panel states:  ñConserving biodiversity is a prerequisite to sustaining 

ecosystem integrity, which depends on interactions among a broad range of the 

ecosystemôs component species, both known and unknown.ò  The Panel stresses the need 

to establish a system of protected areas as well as sustainable ecosystem management 

outside protected areas.  Thus, one of the goals recommended by the Panel is ñto maintain 

the functional integrity of ecosystems, recognizing the connections between terrestrial, 

freshwater, and marine ecosystems.ò   

2.8.2 Landscape Ecology and Conservation Biology 

An ecosystem-based approach represents the practical application of the concepts and 

findings in the sciences of landscape ecology and conservation biology.  Landscape 

ecology is concerned with the connections and interactions between forest stands across the 

landscape, and with the effects of both natural and human disturbances on the landscape.  

The scientific discipline of landscape ecology originated as an attempt to integrate the 

spatial concerns of geography with the time and scale concerns of ecology.  The following 

important principles of landscape ecology are incorporated in the Silva Forest Foundationôs 

methodology for the ecosystem-based landscape plan for the Slocan River watershed: 

Time and Space:  Forest ecosystems are connected in time and space across the landscape.  

Risser (1987) summarized the interrelation of time and space over the landscape: 

Thus, the landscape is heterogeneous, that is, consists of dissimilar or diverse 

components or elements.  In addition to the rather obvious spatial heterogeneity, 

the landscape is temporally heterogeneous.  Ecological processes operate at 

different time scales.  For example, forest trees have life spans of decades, annual 

crops grow for less than a year, and individual stream insects may last only a few 

days.  It is this mixture of processes consisting of different spatial and temporal 

scales, all operating as a system, that leads to ideas of landscape ecology. 



Ecosystem-based Landscape Plan for the Slocan River Watershed                       Page 2-21 

_________________________________________________________________________ 

______________________________________________________________________________________ 

Silva Forest Foundation                                                                                                                June 1996 

Heterogeneity:  Landscape heterogeneity, or diversity, is essential to forest landscapes.  

Diversity contributes to redundancy, or the ability of ecosystems to perform important 

functions in more than one way.  For example, after disturbance on a forest site, 

mycorrhizae essential to the nutrient needs of young conifers can persist in the decaying 

wood of fallen trees, or through association with surviving conifers, or by colonizing 

compatible successional plant species.  This type of redundancy, maintained by landscape 

diversity, is a vital function which allows ecosystems to survive stress (Bormann 1987, 

Franklin et al 1989) and helps organisms survive through catastrophic disturbances over 

time (Perry et al 1989, Amaranthus et al 1989). 

Extreme diversity can result in negative effects if habitat areas become too small to be 

effective.  As with many aspects of forest functioning, a balance is required between 

heterogeneity and homogeneity. 

Connectivity:  Within a forest landscape, connectivity is provided by movement corridors, 

which are frequently riparian ecosystems (see Principle 3 above).  Riparian ecosystems 

serve as movement corridors for many species of plants and animals, as well as for 

nutrients and energy.  Riparian ecosystems are connected from valley to valley by treed 

forest corridors (i.e. cross valley corridors) which run up and down forest slopes.  

Groundwater is another landscape connector that transports nutrients and energy both 

within forest patches and throughout the forest landscape.  Riparian ecosystems, cross 

valley corridors, and groundwater provide connectivity in space.  The importance of these 

connections within forested ecosystems has been articulated by Noss (1991).  Connectivity 

in time is represented by the various stages that a forest goes through.  From the shrub/herb 

phase through the young and mature forest phases to old growth, each stage plays an 

important role in maintaining a healthy and diverse forest landscape. 

Human or natural impacts that reduce or break natural landscape connectors will have 

direct impacts on animal, plant, energy, nutrient, and water movements (Forman 1987, 

Forman and Godron 1983, Noss 1987). 

Conservation biology has been defined by Grumbine (1992): 

Conservation biology is the science that studies biodiversity and the dynamics of 

extinction.  Much of this work focuses on how genes, species, ecosystems, and 

landscapes interact, and how human activities affect changes in ecosystem 

components, patterns, and processes...  Conservation biologists consider the entire 

biodiversity hierarchy at diverse scales of space and time... 

Maintaining natural forest diversity is a primary goal of ecosystem-based planning.  Both 

landscape ecology and conservation biology study ecosystem interconnections and propose 

management that maintains the biodiversity within ecosystems.  Numerous scientists have 

stressed the need to maintain the natural diversity of the forest landscape when 

implementing management activities (Amaranthus et al 1989, Bormann 1987, Franklin et 

al 1989, Harris 1984, Marcot et al 1989, Maser 1988, Perry 1988, Perry et al 1989, 

Schowalter 1989, Wilcove 1988). 
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2.8.3 Silviculture Systems 

Ecologically responsible timber management differs significantly from conventional 

practices.   In his book, Forest Ecology,  Dave Perry defines the goals of ecologically 

responsible silviculture systems: 

To maintain biological diversity (and along with it the health and integrity of 

entire ecosystems), silviculture must do two things:  (a) protect species and 

habitats that have no market value, and (b) mimic (to the degree possible) natural 

disturbance and successional patterns at the scale of both stands and landscapes.  

Intensive forest management does rather poorly on both scores.  A more 

ecologically based management will focus on what it leaves behind rather than on 

what it takes.  Biological legacies will be protected and habitat imbalances 

redressed by restoring forested landscapes to a higher proportion of old growth.  

Early and mid-successional communities will exist as islands within an old-growth 

matrix rather than vice versa, producing the shifting mosaic that characterized 

many natural forest landscapes.  Silvicultural techniques for achieving this include 

partial harvesting, density management, and long rotations.  Ultimately, a 

sustainable future will only be achieved by considering the Earth and all of its 

inhabitants as an integrated, interdependent whole. 

2.8.4  Ecological Economics 

The principles of an ecosystem-based economic analysis are based on the approaches of 

ecological economists.  Ecological economics is a transdisciplinary field of study that 

addresses the relationships between ecosystems and economic systems in the broadest 

sense, attempting to integrate and synthesize many different disciplinary perspectives 

(Costanza et al 1991).  Ecological economics points out the need to protect the integrity of 

ecological systems (Norton 1991).  The connections between ecosystems and economics is 

summarized by Costanza (1991): 

Ecological systems play a fundamental role in supporting life on earth at all 

hierarchical scales.  They form the life-support system without which economic 

activity would be impossible.  They are essential in global material cycles like the 

carbon and water cycles.  They provide raw materials, food, water, recreational 

opportunities, and microclimate control for the entire human population.  In the 

long run, a healthy economy can only exist in symbiosis with a healthy ecology. 

Ecological economics also recognizes the need to assign value to ecological goods and 

services (Costanza 1991) so that humans do not consider these to be ñfree.ò  Thomas 

Power (1988) has studied the non-commercial qualities that contribute to a healthy 

economy.  In examining what makes a local or community economy healthy and stable, 

Power discovered that people valued the quality of life in an area and would accept lower 

wages and a certain level of reduced services if their quality of life needs were met. 

2.8.5 Ecosystem-based Approach:  the Foundation for Sustainability 

As noted above, an ecosystem-based approach is supported by such formerly divergent 

disciplines as ecology and economics.  Leading thinkers in ecological economics, 
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conservation biology, landscape ecology, and forest ecology are all telling us that 

maintaining fully functioning ecosystems at all scales must be our priority if we are to 

develop and sustain human cultures and the economies that make up human cultures.  The 

Slocan Valley ecosystem-based landscape plan puts this knowledge and principles into a 

practical, realistic context.  The results challenge all of us, but we must determine how to 

implement this type of plan if we are to ensure a healthy Earth and provide options for 

future generations. 

2.9 Literature Cited  

Amaranthus, M., J. Trappe, R. Molina. 1989. Long-term forest productivity and the living 

soil.  Chapter 3 in: Perry et al (eds.), Maintaining the long-term productivity of Pacific 

Northwest forest ecosystems.  Timber Press, Portland. 

Bormann, F. 1987. Landscape ecology and air pollution. Chapter 3 in M. Goigel Turner 

(ed.), Landscape heterogeneity and disturbance. Springer-Verlag, New York. 

Costanza, R. 1991. Assuring sustainability of ecological economic systems. Chapter 21 in 

R. Costanza (ed.), Ecological economics: the science and management of sustainability. 

Columbia University Press, New York. pp. 331-343. 

Costanza R., H. Daly, J. Bartholomew. 1991. Goals, agenda, and policy recommendations 

for ecological economics. Chapter 1 in R. Costanza (ed.), Ecological economics: the 

science and management of sustainability. Columbia University Press, New York. pp. 1-

21. 

Forman, R. 1987. Corridors in a landscape: their ecological structure and function. 

Ekologiya (CSSR) 2:375-387. 

Forman, R. and M. Godron. 1986. Landscape ecology. John Wiley & Sons, New York. 619 

pp. 

Franklin, J.F., D. Perry, To. Schowalter, M. Harmon, A. McKee, T. Spies. 1989. 

Importance of ecological diversity in maintaining long-term site productivity. Chapter 6 in 

Perry et al (eds.), Maintaining the long-term productivity of Pacific Northwest forest 

ecosystems. Timber Press, Portland. 

Grumbine, R. 1992. Ghost bears: exploring the biodiversity crisis. Island Press, 

Washington, D.C.  290 pp. 

Harris, L. 1984. The fragmented forest. University of Chicago Press, Chicago. 

Marcot, B., R. Holthausen,  J. Tepley, W. Carrier. 1989. Old-growth inventories in the 

Pacific Northwest: definitions, status, and visions for the future.  Final draft for: Old-

growth Douglas-fir forests, wildlife communities and habitat relationships. 

Maser, C. 1988. The redesigned forest. R. & E. Miles, San Pedro, CA. 234 pp. 

Norton, B. 1991. Ecological health and sustainable resource management. Chapter 8 in R. 

Costanza (ed.), Ecological economics: the science and management of sustainability. 

Columbia University Press, New York. pp. 102-117. 



Ecosystem-based Landscape Plan for the Slocan River Watershed                       Page 2-24 

_________________________________________________________________________ 

______________________________________________________________________________________ 

Silva Forest Foundation                                                                                                                June 1996 

Noss, R. 1991. Landscape connectivity: different functions at different scales. Chapter 2 in 

W. Hudson (ed.), Landscape linkages and biodiversity.  Island Press, Washington, DC, pp. 

27-39. 

Noss, R. 1987. Corridors in real landscapes: a reply to Simberloff and Cox. Conserv. Biol. 

1:159-164. 

Perry, D. 1994. Forest Ecosystems. Johns Hopkins University Press, Baltimore. 649 pp. 

Perry, D. 1988. Landscape pattern and forest pests. Northwest Environmental Journal 

4:213-228. 

Perry, D., M. Amaranthus, J. Borchers, S. Borchers, R. Brainerd. 1989. Bootstrapping in 

ecosystems. BioScience (39)4. 

Power, T. 1988. The economic pursuit of quality. M.E. Sharpe, New York. 218 pp. 

Risser, P.G. 1987. Landscape ecology: state of the art. Chapter 1 in M. Goigel Turner 

(ed.), Landscape heterogeneity and disturbance. Springer-Verlag, New York. 239 pp. 

Schowalter, T. 1989. Insects and old growth. Presentation at Old Growth Conference, 

August 1988, Oregon State University, Corvallis, OR. 

Scientific Panel for Sustainable Forest Practices in Clayoquot Sound. 1994. Progress 

Report 2: Review of Current Forest Practice Standards in Clayoquot Sound.  Cortex 

Consultants Inc., Victoria. 

Wilcove, D. 1988. National forests: policies for the future. Vol. 2: Protecting biological 

diversity. The Wilderness Society, Washington, D.C. 

 

 

 



Ecosystem-based Landscape Plan for the Slocan River Watershed                      Page 3-1 

_________________________________________________________________________ 

______________________________________________________________________________________ 

Silva Forest Foundation                                                                                                                June 1996 

3. SLOCAN RIVER WATERSH EDðAN ECOLOGICAL 

DESCRIPTION 

3.1 General Biology and Physical Characteristics 

The Slocan River watershed or landscape consists of approximately 340,000 hectares 

(840,000 acres) of land and water located in the West Kootenay Region of southeastern 

British Columbia.  The Slocan River watershed is found within the Selkirk Mountains 

within what is known as the ñwet interiorò forest.  The map in Figure 3-1 shows the general 

location of the Slocan River landscape in relation to other areas in southeastern British 

Columbia. 

The dominant feature of the Slocan Valley landscape is steep terrain.  The main valley and 

its tributaries are characterized by narrow flat valley bottoms which change abruptly to 

extremely steep, broken side walls.  Slopes often exceed 30 degrees, or 60%.  These steep 

slope gradients can be found either in short pitches that repeat themselves across the local 

topography (i.e. broken or strongly complex terrain), or in long continuous slopes that 

cover much of a valley wall.  As indicated in Biophysical Resources of the Slocan Valley 

(B.C. Ministry of Environment, Terrestrial Studies Branch, 1982):  ñThe large vertical 

changes in topography, with short horizontal distances, has a profound effect on the way 

the climate is expressed, the kinds of soil, and the kinds of vegetation and aquatic 

systems.ò  The steep broken topography characteristic of the Slocan River landscape is 

shown in the photograph in Figure 3-2 which depicts the Elliot-Anderson-Christian Creeks 

slope in the central portion of the Slocan Valley landscape. 

The climate of the Slocan River landscape can generally be described as continental, with 

warm summers and cold winters.  Annual precipitation is approximately 800 mm (30 

inches), with annual snowfall ranging from about 250 mm (10 inches) in the exposed 

portions of the valley bottoms to 1500+ mm  (60+ inches) in upper elevation forests.  Frost 

free days vary from about 150 in the valley bottoms to approximately 70 or less in the 

upper elevation forest areas.  Cold air drains down slopes and down creek bottoms, 

effectively extending the colder, shorter growing seasons of the upper elevation parts of the 

landscape into lower elevation positions along the rivers and streams in the landscape.  

Soils in the area are highly variable due to the broken, steep topography, and narrow, 

rapidly eroding valley bottoms.  In general, soils are derived from coarse textured, nutrient 

poor bedrock.  Thus, soils are frequently well-drained and below average in nutrient 

content.  However, notable exceptions can be found in valley bottom locations, or 

receiving sites, where soil, water, and nutrients collect to develop relatively rich forest 

ecosystems.   

 



Ecosystem-based Landscape Plan for the Slocan River Watershed                      Page 3-2 

_________________________________________________________________________ 

______________________________________________________________________________________ 

Silva Forest Foundation                                                                                                                June 1996 

 

 

 

 

 

 

 

 

 

 

Map unavailable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-1:  Slocan Valley watershedðlocation map 
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Figure 3-2: Steep, broken slopes of Elliot-Anderson-Christian watershed. 

These steep, broken slopes in this Slocan Valley watershed are typical of the ecological limits posed by 

rugged topography throughout the Slocan Valley landscape.  The Elliot-Anderson-Christian area is a 

consumptive use watershed with multiple users and multiple water systems.  This area is zoned as a 

consumptive use watershed zone and as a headwater protection zone 

The steep broken terrain and narrow valleys of the Slocan River landscape result in a wide 

diversity of habitat for plants and animals.  The area can be characterized as an ecological 

transition zone, being neither as wet as adjacent areas to the north, nor as dry as areas to the 

east, west, and south.  Due to this characteristic of the Slocan River landscape, mixed tree 

species forests are found on most combinations of elevation and aspect.  Upper elevation 

forests are dominated by Engelmann spruce and subalpine fir, with occasional components 

of western red cedar, western hemlock, whitebark pine, and alpine larch.  In the middle and 

lower elevations on drier aspects, ponderosa pine and Douglas-fir are the dominant tree 

species.  Wherever sufficient moisture and nutrients collect, western red cedar, western 

hemlock, western larch, and western white pine stands develop.  Extensive mixtures of 

these species together with Douglas-fir are found on the moist aspects in middle and lower 

elevations.  Large western red cedar and western hemlock stands once dominated the main 

Slocan River riparian ecosystem.  However, virtually all of this ecosystem type has been 

cleared for settlement.  Where this type occurred in large tributaries to the Slocan River, 

logging has extirpated these lower elevation cedar-hemlock forests.   

Early successional tree cover frequently contains lodgepole pine, paper birch, and 

trembling aspen.  On the moister and upper elevation sites, Sitka alder is a common tree 
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species that follows a variety of disturbances.  A vibrant shrub community featuring 

willow, ceanothus, ninebark, Saskatoon berry, and oceanspray is found from early to late 

successional phases on the drier aspects within the lower elevations of the Slocan River 

landscape. 

3.2 Ministry of Forests Ecological Classification 

The Ministry of Forests Ecological Classification System recognizes four subzones within 

the Slocan River landscape: 

¶ dry warm interior cedar-hemlock variant (ICHdw) 

¶ moist warm interior cedar-hemlock variant (ICHmw2) 

¶ wet cold Engelmann spruce-subalpine fir variant (ESSFwc4) 

¶ alpine tundra/Engelmann spruce-subalpine fir wet cold parklands (AT/ESSFwcp) 

Detailed information about these biogeoclimatic subzones, including plant species, soil 

moisture characteristics, soil nutrient characteristics, climate, geology, and landforms, can 

be found in A Field Guide for Site Identification and Interpretation for the Nelson Forest 

Region, Land Management Handbook No. 20 (B.C. Ministry of Forests 1992).  This 

handbook also contains recommended timber management treatments and the impacts that 

various timber management activities may have on such factors as soils, terrain stability, 

and wildlife habitat. 

The Nelson Region Field Guide for Site Identification and Interpretation provides 

excellent ecological descriptions for the range of forest ecosystem types found throughout 

the Slocan River landscape.  This basic ecosystem information is vital for the design of 

ecosystem-based or ecologically responsible forest plans, and for the development of 

standards that protect and maintain forest functioning at all scales.  However, 

interpretations provided in the Nelson Region Field Guide for Site Identification and 

Interpretation tend to be biased towards short-term timber management, and, therefore, are 

unlikely to protect long-term ecosystem functioning.   

3.3 Resource Exploitation as a Determinant of Ecosystem Types 

Mining and associated settlement activities were prevalent throughout the Slocan River 

landscape approximately 100 years ago.  During this period, settlers burned much of the 

Slocan Valley landscape, sometimes out of carelessness, and sometimes to expose the rock 

underlying the vegetative cover, thereby making prospecting easier.  At lower elevations, 

only small remnants of late successional or old growth forests escaped these fires.  Some 

significant areas of upper elevation old growth were spared from these large landscape 

level fires.  When planning the protection and use of the Slocan River landscape today, it is 

important to remember that we are starting with a landscape that has been significantly 

altered by human activity.  The settlement related fires affected most of the landscape 

about 100 years ago, and much of the forest area that the settlement fires missed has been 

modified by clearcut logging that has accelerated since the early 1970s. 
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3.4 The Ecological Limits  

Key factors in defining the ecological limits to human use of forest ecosystems include the 

shape of the terrain, the slope gradient, the soil depth, the soil texture, the amount of 

moisture available, and the local climatic conditions.  However, technologically equipped, 

industrial resource exploitation virtually knows no limits.  For example, industrial timber 

extraction plans in the Slocan River landscape seek to mitigate ecological limits by 

application of different technology on more sensitive sites and/or slower removal of timber 

on more sensitive ecosystems.  This approach, which is rooted in short-term economics, 

often results in site degradation such as soil erosion and landslides that not only impact the 

sites where they occur, but also result in downstream damage to water supplies and 

negative impacts to wildlife, which depended upon the resources of the disturbed area to 

meet a portion of their needs.  The photograph in Figure 3-3 shows examples of site 

degradation that result when ecological limits are not respected. 

 

Figure 3-3: Examples of site degradation in the Slocan Valley landscape 

The area in the foreground of this picture is the slope below Frog Peak, while Airy Creek flows from the 

upper left corner of the photograph to the lower right corner.  A large landslide, resulting from road 

construction and clearcut logging on steep slopes and shallow soils, is evident in the clearcut immediately 

below Frog Peak.  The road continuing to the right around Frog Peak was constructed to provide access for 

another clearcut which has occurred subsequent to the date of this photograph.  This clearcut has resulted in 

another landslide in the steep terrain beneath Frog Peak.  Careful inspection of the clearcut in the upper right 

hand corner of this photograph reveals another landslide as a result of clearcutting and road construction 

beyond the ecological limits imposed by steep terrain and shallow soils.  Due to the long distance between the 

camera and the landslides shown in this photograph, it may appear that these landslides are not large.  
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However, when inspected on the ground, these landslides will be frequently more than 50 meters wide and 

hundreds of meters long.  Not only do landslides of this nature degrade the sites which they directly impact, 

but such landslides also contribute to introduction of sediment into watercourses, thereby degrading 

downstream water supplies and fish habitat.  

Ecosystem-based planning and activities require that ecological limits be respected, and 

that human uses be designed to prevent (as opposed to mitigate) damage to ecosystem 

functioning.  Thus, identifying ecological limits is the starting point for the development of  

ecosystem-based plans.  This topic is discussed in more detail in Section 4:  Methodology 

and Decisions on Important IssuesðA Summary.  The list below discusses briefly the 

major ecological limits defined by the ecological characteristics of the Slocan River 

landscape. 

1. Steep, broken slopes:  With the exception of the main Slocan Valley floor, which 

has been virtually entirely modified by settlement, the valley sidewalls and the 

tributaries are characterized by steep, broken slopes.  The landform processes that 

shaped this terrain often left shallow, erodable soils perched on this sensitive 

topography.  Because large trees hold soil on this sensitive terrain, and pump water 

out of the soil as part of their life processes, forest cover of large trees tends to 

stabilize these slopes and to give a false sense of security about the actual stability 

of these ecosystems.  Once tree cover is removed from steep, broken slopes, there 

are no root systems available to stabilize soil, trees to pump water from the soil, and 

tree crowns to intercept a portion of snow and rain, which is evaporated back into 

the atmosphere.  The result can be mass movement of soil in landslides, which 

cause extensive damage to the sites where they occur as well as creating negative 

impacts downstream. 

 

Where slopes exceed 60% (approximately 30 degrees) and/or are strongly broken, 

timber extraction and road construction are not ecologically responsible and should 

be prohibited in order to protect ecosystem functioning. 

 

For purposes of this ecosystem-based plan, steep slopes have been defined as slope 

gradient in excess of 60% (approximately 30 degrees).  Strongly broken or strongly 

complex terrain consists of highly variable slope gradients from 0% to 60+% that 

bisect the main slope, either up and down or across the primary slope of the valley 

wall.  Broken or strongly complex terrain may contain some stable inclusions, but 

cannot be reasonably accessed by roads or skid trails without excessive degradation 

of the steeper portions of this complex topography. 

2. Naturally unstable hydrological systems:  The tributaries that feed the main 

Slocan River frequently originate in very small drainage basins (less than 10 square 

km).  These small tributaries are younger geologically than the main Slocan River 

valley; the mountain and valley glaciers that shaped the terrain of the tributaries left 

these areas only 3,000 to 4,000 years ago, as opposed to about 10,000 years ago in 

the main valley.  Therefore, these small watersheds are characterized by a young 

geology that is still rapidly eroding and downcutting, and that is inherently unstable.   



Ecosystem-based Landscape Plan for the Slocan River Watershed                      Page 3-7 

_________________________________________________________________________ 

______________________________________________________________________________________ 

Silva Forest Foundation                                                                                                                June 1996 

 

These small tributaries are characterized by deeply incised channels, particularly in 

the middle portion of the length of the stream.  In this area, active erosion is 

occurring with coarse and fine sediments being deposited where these streams join 

the main Slocan River.  The upper portion of these stream lengths is often found in 

a relatively gentle basin where the mountain glacier once sat.  At first glance, these 

basins may seem to be stable due to their gentle terrain.  However, they are 

inherently unstable because they consist of many small feeder streams that have 

downcut through the surficial or glacial deposits and join together to form a single 

stream in the deeply incised middle portion of these watersheds.  As well, these 

ñgentleò upper basin often have broken terrain, which varies from dry, rocky sites to 

very wet, spongy sites.  

 

Logging and road construction in these headwater areas releases and concentrates a 

large amount of water, which in turn feeds sediment and higher peak flows into the 

unstable middle channels of these sensitive watersheds.  The deeply incised middle 

length, or reach, of these streams is, as mentioned above, highly erodable.  All it 

takes is one large rock dislodged in the upper portion of the stream reach to 

dislodge two, four, eight, sixteen, and so on as the impact is magnified downstream.   

 

This type of stream channel erosion is a common natural disturbance in these 

sensitive watersheds due to their youthful geology.  Any kind of disturbance at the 

headwaters or in the middle reach of these streams will result in accelerated erosion 

downstream.  Therefore, particularly where these tributaries are consumptive use 

watersheds, the ecological limit of unstable hydrological systems precludes timber 

management and road construction throughout much of the area, particularly the 

headwaters, comprised by these watersheds.   

3. Upper elevation forests:  Forests found above 1200 m (4000 ft) have severe limits 

to growth due to cold climates, deep snowpacks, cold soils, and slow nutrient 

cycling.  Much of the soil activity and nutrient cycling occurs in the upper 2-4 cm 

of soil and, thus, can be easily disturbed by any kind of logging activity.  Any 

degradation from logging in upper elevation forests is much more long lasting than 

in lower elevation forests.  Thus, these upper elevation forests have limited value as 

potential sites for sustainable timber extraction, or other activities that rely on tree 

regeneration and growth.  These upper elevation forests are also found at the 

headwaters portions of all watersheds.  What occurs in headwaters areas impacts all 

downstream parts of the watershed.   

 

Thus, for both reasons of ecological sensitivity (i.e. ecological limits to tree 

growth), and the economic limits of regrowing trees in climate-limited forests, high 

elevation forests are not recommended for timber management.  As well, these 

forest areas have critically important values for water management, because they 

are frequently located in the headwaters portions of drainage basins. 
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The precise elevation where high elevation forest types begin will vary with aspect, 

local soil conditions, and topography.  Forest planners must be able to recognize the 

characteristics of high elevation forests and be prepared to remove these areas from 

consideration for timber management zones.   

3.5 ScaleðA Medium Sized Landscape 

While the Slocan Valley landscape, consisting of about 340,000 hectares (840,000 acres), 

may seem to be a large forest area compared to human scale, from the perspective of 

landscape ecology, the Slocan River landscape is only a medium-sized landscape.  This 

landscape is greatly affected by what happens in the landscapes which surround it, both in 

terms of ecology and economics.  For example, the Slocan Forest Products (SFP) mill 

located in the village of Slocan in the Slocan Valley depends upon sources outside of the 

Slocan Valley for a significant portion of its wood supply.  (Probably more than 50% of the 

wood requirements for SFPôs mill in Slocan comes from outside the Slocan Valley 

landscape.  SFP declined to provide information that would define this number clearly.)   

In ecological terms, the logging-induced forest fragmentation that has occurred extensively 

to the north and west of the Slocan Valley has degraded overall biological diversity and 

negatively impacted wildlife populations.  As a result, because of the loss of intact 

landscapes adjacent to the Slocan Valley, it is now important to protect the unfragmented 

portions of the Slocan River landscape as reserves for genetic, species, and ecological 

community diversity. 

In order to ensure both the long-term functioning of the Slocan River landscape and the 

larger surrounding landscapes, the Silva Forest Foundation recommends that an ecosystem-

based plan be prepared for the West Kootenay region.  This type of regional plan will serve 

as both the foundation to maintain fully functioning ecosystems at all scales and as the 

basis to develop sustainable human economies.  The Commission on Resources and the 

Environment (CORE) developed a land use plan for the West Kootenay area.  Information 

assembled during the CORE process will be useful in the process of developing an 

ecosystem-based plan for the West Kootenay area.  However, the CORE plan focused on 

developing compromises between competing human interests (i.e. land uses), and was not 

an ecosystem-based plan. 

3.6 ScaleðHighly Variable Ecosystem Types 

Due to the steep broken topography and young geology described earlier (Section 3.4, item 

2), many specific, sensitive sites exist in the Slocan Valley.  These extremely sensitive sites 

are characterized by high water tables, springs and seepage sites, shallow soils, very dry 

sites, and small areas of unstable soil and terrain combinations.  When tree cover is 

present, these specific sensitive sites or stands may appear to be relatively stable.  

However, when this ecosystem-based landscape plan is developed into operations plans, 

field inspection must look for indicators of ecological sensitivity such as swept boles or 

stems of trees as a result of soil creep or snow press, perched roots of trees over shallow 

soils or high water tables, small areas of steep, broken slopes, and very wet or very dry 
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conditions.  These and other stand level ecological limits may restrict access to parts of the 

Slocan Valley landscape that are otherwise considered as stable or moderately stable timber 

management areas within this ecosystem-based landscape plan.   

As can be seen from this discussion of ecological limits and scale, viewing an ecosystem 

from the standpoint of the ecosystemôs needs to maintain functioning results in a much 

different picture of what makes sense for human use than viewing an ecosystem primarily 

as a stockpile of resources.  Respecting ecological limits, by taking a cautious, 

precautionary approach to decision-making, is a critical underpinning for ecosystem-based 

planning. 
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4. METHODOLOGY AND DECI SIONS ON IMPORTANT  ISSUESðA 

SUMMARY  

4.1 Overall ProcessðEcosystem-Based Planning   

Ecosystem-based planning is based upon the principle that economies are subsets of human 

cultures or societies, which are subsets of ecosystems.  In other words, human societies and 

their economies are dependent upon the natural diversity and integrity of the ecosystems 

they are part of.  The primary objective of an ecosystem-based plan is to maintain fully 

functioning ecosystems at all scales through time in the landscape being planned.  

Protection of ecosystem functioning is put ahead of human uses of ecosystems.  The 

methodology used in preparing the Slocan Valley Ecosystem-Based Landscape Plan 

reflects these priorities, which are the foundation for ecologically sustainable human 

activities.   

 

4.1.1 Landscape Analysis and Zoning 

A landscape analysis was performed to understand the characteristics and condition of 

the Slocan River watershed.   

Characteristics describe and analyze the ecosystem patterns that sustain landscape level 

ecosystem functioning through time and space.  The characteristics of the landscape 

explain how the ecosystem functions and give us the basis to determine essential 

composition and structures that are necessary in order to protect and maintain ecosystem 

functioning while meeting human needs. An important interpretive tool used to determine 

the spatial characteristics of the landscape is Silvaôs Ecosystem Sensitivity to Disturbance 

(ESD) rating system.  Through air photo interpretation, this system identifies riparian 

ecosystems and ecologically sensitive sites that define ecological limits to resource 

extraction activities and other human uses.  The ESD Rating System is described in more 

detail in Appendix 1. 

The condition of the landscape describes how past and present human uses have impacted 

landscape functioning. The condition of the landscape is determined through air photo 

analysis and map analysis correlated with ESD ratings.  In other words, we first use air 

photo interpretation and map analysis to locate human modifications to the landscape, and 

to form the basis for predicting ecosystem sensitivity.  Then, we are able to describe the 

severity of impacts, such as fragmentation and soil erosion, that have been caused by 

human activities, such as road construction and logging.  In the Slocan Valley, the 

condition of the landscape has been largely affected by two human uses:  timber extraction 

and settlement. 

Using this analysis of the characteristics and conditions of the landscape, combined with 

ESD information, a protected landscape network is designed, consisting of: 
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¶ riparian ecosystems 

¶ old growth nodes 

¶ ecologically sensitive areas 

¶ cross-valley corridors 

¶ some stable and moderately stable terrain 

¶ stable terrain 

¶ representative ecosystem types 

In an ecosystem-based landscape plan, the protected landscape network is maintained as a 

permanent, undisturbed network of ecosystems, and provides the basic framework for 

landscape level functioning through time.  (Section 2, An Ecosystem-Based Approach to 

Forest Protection and Use, Appendix 4, and Appendix 5 explain the concept of protected 

landscape networks.)  In the Slocan Valley landscape, the protected landscape network 

must be connected to large protected areas, such as Valhalla Park, Kokanee Glacier Park, 

and the White Grizzly Park, in order to ensure ecological integrity of this landscape 

through time.   

It is possible to move components of the protected landscape network over long time 

periods (i.e. 200+ years).  For example, part of a cross-valley corridor and a timber zone 

could trade places, provided that the timber zone had developed old growth composition 

and structures, or forest ecosystem types, similar to those in the cross-valley corridor.  This 

type of change in the timber zone will require timeframes of 200+ years.  Thus, for all 

intents and purposes, a protected landscape network is a permanent feature in terms of 

human time frames.   

After defining the protected landscape network, human use zones are designated across the 

landscape.  A human use zone is assigned a priority use, and that priority use, in turn, 

defines the appropriateness and terms of any other human uses within that particular zone.  

In this way, more than one use is frequently accommodated or encouraged within human 

use zones. 

Consumptive human uses, such as timber and mining, are generally limited to the stable 

and moderately stable portions of the landscape.  In designing consumptive human uses for 

the future, the effects of past human uses must be taken into account.  Information about 

effects of past human use is collected during analysis of the condition of the landscape; this 

information is then used to define human use zones for the future so as to ensure the 

protection, maintenance, and restoration of forest ecosystem functioning. 

For example, in the Slocan Valley, both timber extraction and human settlement have 

negatively impacted functioning of the forest landscape.  Therefore, past timber extraction 

is considered in this methodology both in the design of a protected landscape network and 

in the designation of human use zones.  Human settlement (private land), however, is only 
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considered from the standpoint of the protected landscape network.  Zoning is not 

undertaken for settlement areas or private land. 

Some human uses may be zoned to occur in selected portions of the protected landscape 

network.  For example, hiking trails, built and used to ecologically responsible standards, 

may be designated in various portions of the protected landscape network.  Similarly, 

ecologically responsible timber cutting may occur on stable inclusions within ecologically 

sensitive areas and within stable parts of riparian ecosystems.  However, in general, human 

activities are discouraged from components of the protected landscape network. 

 

4.1.2 Economic Analysis 

Once the protected landscape network and human use zones have been defined, 

employment and economic outputs within the ecological limits of the landscape can be 

proposed.  Our economic analysis looked at economic trends in the Slocan Valley and 

considered ways to could encourage the development of ecologically sustainable economic 

activities. 

4.1.2.1 Ecologically responsible timber cutting 

Sustainable timber cutting rates or allowable annual cuts (AACs) are determined for stable 

and moderately stable parts of the landscape that are socially suitable for ecologically 

responsible timber management.  These ecologically sustainable AACs must be 

determined and applied on a small watershed basis within the overall Slocan River 

watershed. 

This method of planning and distributing ecologically sustainable timber cutting rates is 

completely different from the conventional approach now being applied in the Slocan 

Valley.  Under conventional timber management, an allowable annual cut (AAC) is 

determined for very large units (a Tree Farm License and a Forest License).  The timber 

extraction needed to meet this AAC is then concentrated in a few small to medium size 

watersheds within the Slocan Valley landscape.  Concentrating a large AAC in a few small 

areas has resulted in seriously degraded ecosystems all over the Slocan Valley. 

Section 5, ResultsðLandscape Analysis, Protected Landscape Network, and Zoning 

provides an estimate of the overall ecologically sustainable AAC for the Slocan River 

watershed, and an initial list of the small watersheds among which this AAC must be 

proportioned, depending upon the ecological characteristics and condition of each 

watershed.  This estimated AAC for the entire Slocan Valley landscape represents a 

synthesis of data gathered from air photo interpretation and map analysis during this phase 

of preparing the Slocan Valley Ecosystem-Based Landscape Plan.  This data provides 

sufficient and reliable information for determining initial ecologically sustainable AACs 

for small watersheds within the Slocan Valley landscape.  Defining functional boundaries 

for those small watersheds (both in terms of ecological responsibility and logging 

efficiency) and finalizing ecologically sustainable AACs will require additional air photo 

interpretation and field assessment.  Silva Forest Foundation recommends that definition of 
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these small watershed boundaries and finalizing watershed-specific AACs have a high 

priority as one of the next steps in this planning process. 

At this point, we have estimated an AAC for the entire Slocan Valley landscape in order to 

compare an ecologically sustainable AAC estimate with the current non-sustainable AAC 

as determined by government and industry.  Once this plan is further refined and 

operational plans are developed, ecologically sustainable AACs will be determined and 

applied for small watershed units, and no overall AAC will be determined for the entire 

Slocan River landscape per se. 

4.1.2.2 Tourism 

Tourism employment and economic opportunities are determined from a spectrum of 

activities possible within large protected areas, within specific portions of the protected 

landscape network, and throughout areas designated as commercial tourism zones.  Diverse 

home-based businesses depend upon maintaining a high quality environment, which is 

realized through the protected landscape network and a balance of human uses, all based 

upon standards for ecologically responsible activities (see Appendix 5).   

4.1.2.3 Small business 

Small wholesale and retail businesses provide products and services needed by the various 

communities within the landscape being planned.  These small businesses are also 

designed to supply sustainable quantities of value-added products to locations outside of 

the Slocan Valley landscape.   

4.1.2.4 Mining 

Mining was not considered as a part of the ecosystem-based economy in this plan.  Mining 

proposals are unpredictable at this scale of planning, and each mining proposal must be 

evaluated on the potential ecological impacts that would result from mining activity in the 

short and long terms.  Provided it could meet the test of ecological responsibility, mining 

could occur on a variety of sites, with preference given to stable and moderately stable 

portions of the landscape. 

 

4.1.3 Community Consultation 

Community consultation was carried out on three separate occasions in the preparation of 

this ecosystem-based landscape plan for the Slocan Valley.  Public participation was based 

upon representation from the sectors, or interest groups, that comprised the government-

sponsored local CORE table (Commission on Resources and the Environment).  In the first 

public session, the overall flow of the Slocan Valley Ecosystem-Based Landscape Plan was 

explained, and concerns and interests were compiled from various sectors about both 

methodology of planning and use of specific areas in the Slocan Valley landscape.  The 

second public session presented the initial protected landscape network.  During this 

session, sector representatives were able to ask questions and to provide specific input for 
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modifications of the protected landscape network.  The third public session focused on 

current human uses and projected or desired human uses for various parts of the Slocan 

Valley landscape.  In this third consultation, representatives of various sectors provided the 

Silva Forest Foundation with maps and other information describing the location and 

characteristics of their interests.  This information was collated and used in the designation 

of human use zones.   

All sectors from the Slocan Valley CORE table were invited to participate in each public 

session.  Most sectors attended each session.  Sectors were also invited to provide 

information throughout the project.  However, the information provided and the description 

of interests varied widely by sector. 

 

4.1.4 Mapping and Analysis 

Throughout the methodology of preparing this ecosystem-based landscape plan, PAMAP 

geographic information system (GIS) software was employed to organize and analyze data, 

to quantify ecosystem-based activities such as timber cutting rates and employment from 

tourism, and to produce interpretive maps.  Without the assistance of GIS, we would have 

been unable to carry out the kinds of sophisticated analyses, from the distribution and 

fragmentation of old growth to geographically specific timber cutting rates, that were 

determined in this plan.  It is possible to do these kinds of interpretations ñby hand,ò 

without the assistance of GIS; however, working with GIS is not only more efficient in 

terms of time, but also allows planners to change variables easily at various points in the 

analyses.  GIS furnishes a flexibility and breadth of interpretation that is not possible 

without this computer application.   

To facilitate the handling of information, both electronically and by hand, the Slocan River 

watershed was stratified into eight Landscape Analysis Units.  These stratifications are 

largely watershed-based, consisting of the major tributaries to the Slocan River.  The map 

shown in Figure 4-1 depicts the locations of the eight Landscape Analysis Units used in 

this ecosystem-based landscape plan.  All analyses and interpretations in this planning 

process were first carried out by landscape analysis unit, and later amalgamated to provide 

a picture of the overall Slocan River watershed. 

The overall methodology for the Slocan Valley Ecosystem-Based Landscape Plan is 

described in the flow chart in Figure 4-2.  As can be seen from this flow chart, preparing an 

ecosystem-based plan is not a linear process.  Rather, wholistic thinking is necessary to 

define ecological limits, to understand how these ecological limits operate from the 

landscape level to the stand level, and to use these ecological understandings to encourage 

development of a sustainable, ecosystem-based economy.   

It must always be recognized that both ecological interpretations and design of the 

ecosystem-based economy are filtered through human culture and human values.  Any 

methodology and any outcome of planning inevitably reflect the values of the planners.  

Accordingly, this plan reflects a major value of the Silva Forest Foundation: Protecting 
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and maintaining ecosystems at all scales through time is the necessary foundation for 

diverse, sustainable human cultures and the economies found within human cultures. 
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Figure 4-1: Slocan Valley WatershedðLandscape Analysis Units 


