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“There he sits; his whole being says it’s your next mow
to absent yourself from his domain.
The county records may allege that you own this pasture,
but the plover airily rules out such trivial legalities…
The upland plover fits easily into the agricultural country-side.
He follows the black-and-white buffalo, which now pasture his prairies,
and finds them an acceptable substitute for brown ones.”
Aldo Leopold
A Sand County Almanac and Sketches Here and There (1949)
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Executive Summary

“Without habitat, there is no wildlife…
it’s that simple.”
Wildlife Habitat Canada
1

Biodiversity , in simple terms, refers to the number and richness of all species and ecosystems.
Biodiversity can be pictured as a web. As one part is altered, a ripple occurs affecting all
organisms in the rest of the web in one way or another.

Human populations are growing at an exponential rate in the Greater Vancouver Regional District
and many people are drawn to areas like Langley for the idyllic “rural” lifestyle. As people move
into these areas, increased pressure is placed on the natural landscape. Green areas are cleared
for subdivisions, and forests become patchy and fragmented. Water quality is reduced and flood
events occur more frequently as there are fewer trees or plants to help absorb the flow. When
fragmentation of habitat occurs, native species that rely on large areas of forest, wetlands, or
grassland are pushed out of the surrounding area, and the ripple effect starts to occur.

One scenario depicting the effect of habitat loss on wildlife species is the following: if a large tract
of forest is cleared, the pileated woodpecker will no longer be able to find suitable habitat; the
red-breasted nuthatch will no longer have access to cavities that would have been created by the
woodpecker; certain parasitic insects no longer have a natural predator and may decimate
remaining forests while spreading to other regions; and because the interior of the forest no
longer exists, unwanted invasive exotic species like house sparrows and European starlings can
out-compete native species for nest sites and resources.

By recognizing that these issues exist and identifying methods to retain biodiversity, the effects of
fragmentation can be reduced. Careful land use planning and classifying areas of significance to
biodiversity will help ensure that green areas and development can coexist.

The Township of Langley is a unique part of the Greater Vancouver Regional District (GVRD) as
it combines agriculture and urban/residential landscapes with forest, wetlands and grasslands.
However, this greenspace is threatened by increasing development as sixty thousand more
people are expected to move into the region in the next twenty years.
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Definitions for italicized works can be found in the glossary in Appendix XIII at the end of this report.
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The Township provides habitat for 264 species of birds, mammals, amphibians and reptiles some
of which are rare, endangered or migratory. The area was extensively logged at the turn of the
Twentieth Century and as a result, much of the remaining forest cover in the area is secondgrowth with few old-growth trees remaining. Even so, the diversity of species occurring in these
forests is far greater than many of the other municipalities in the GVRD. The Willoughby area
contains some good forest patches and there is still the possibility of a good diversity of wildlife
species.
Context
Urban sprawl is becoming a serious problem for wildlife and biodiversity as populations continue
to grow. As a rule, developed areas like cities and subdivisions replace formally forest and grass
land with houses, parking lots and commercial buildings. As natural areas are replaced by
concrete, very little natural habitat remains. Greenspaces become parks that are often several
kilometres from residential neighbourhoods, forcing residents to drive to them. Water-greedy
lawns replace drought-resistant native plants, increasing demand on precious water resources.
Wildlife is characterized by nuisance species such as raccoons and skunks. For many, a move to
the suburbs is a return to nature, but cities are slowly changing that idyllic view into a maze of
townhomes.

In the end, we all benefit from a healthy biodiversity. Native habitats with their varied species are
pleasant to view, require less water and maintenance, and produce nuts, fruits, and berries as an
available food source for wildlife throughout the year. In addition, wildlife viewing is a popular
activity and can be enjoyed by all ages, and greenways and parks are idyllic locations to relax
and enjoy the outdoors, while properties adjacent to these areas often experience and increase in
property values (AXYS, 2003).
Problem Wildlife
Problem wildlife is an issue in any developing neighbourhood. There are several generalist
species that have adapted to human dominated landscapes, and many of them are seen as a
nuisance. These are species that can adapt to new areas as long as there is food and shelter (BC
SPCA, 2004). Raccoons are notorious garbage can raiders, skunks often have run-ins with
domestic dogs, and coyotes are blamed for the disappearance of family pets. Coyotes are
especially prevalent in areas like the Township of Langley. They prefer grasslands and forest
edges and are attracted to rodents breeding in golf courses, granaries, and parks (BC SPCA,
2004). Most times, relocation of the species is not appropriate control as they have established
home ranges or territories. Removing one problem animal may result in two more taking its place
(BC SPCA, 2004). A balance is generally reached in the urban environment based on available
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resources (BC SPCA, 2004). As development fragments habitat and creates forest edges and
parklands, generalist species such as coyotes and raccoons will continue to cause problems.

The best control methods for dealing with problem wildlife are controlling dogs and cats when
they are outside, securing garbage cans, and not leaving pet food outside. These methods will
help keep problem wildlife from becoming a nuisance (BC SPCA, 2004). Urban wildlife will
continue to thrive as long as there are resources and habitat available to them. In general, it is
easier to try to coexist with these species and to reduce their effects (BC SPCA, 2004).
Wildlife Habitat
When considering how important remaining forested and grassland areas are for wildlife, we
need to know their location and quality. For this purpose, digital mapping is the best technique.
Using software designed to visually display different habitat types (i.e. forest, grassland,
wetlands, etc.) a comprehensive picture of where large patches of habitat are located can be
formulated. Examples of wildlife habitat mapping can be found throughout this document.

Wildlife habitat conservation is often not considered during land use planning in many parts of
Canada. This is despite the fact that there is growing recognition of the fact that healthy habitats
are vital to maintaining species diversity (WHC, 2001). In 2001, Wildlife Habitat Canada produced
a report that outlined the status of wildlife habitats throughout Canada. From this, and from
research currently being conducted, WHC is in the process of creating recommendations for
enhancing resource management policies by including habitat objectives and indicators (WHC,
2001). The WHC report provides the reader with a large-scale analysis of habitats ranging from
Arctic to urban to oceanic; presents background information on threats and stressors to these
habitats; and then offers recommendations to help preserve, protect and enhance wildlife habitat
(WHC, 2001). The Habitat Status Reports follow the same format at a smaller, local scale.
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Recommendations
The recommendations provided at the conclusion of this report are designed to give some insight
into how a development may take wildlife habitat into consideration when planning a new
neighbourhood. Although development is inevitable considering the rapid growth of the
population, it does not have to be at the cost of wildlife or habitat. Upland (non-riparian) habitat
can be retained and converted into passive parks, or remain in the hands of the landowner and
protected under a conservation covenant or stewardship agreement; wildlife corridors can be
designed into a neighbourhood plan to allow the flow of mammals and birds through a
development and away from human activities; and development can be directed to allow for the
escape of animals from an area being cleared.

By identifying important habitat areas in Willoughby and determining their importance to wildlife,
three general recommendations can be put forward:

1.

Forest, grass and wetland areas that have been identified as important wildlife
habitat need to be protected and preserved through covenants, by-laws or other
mandatory agreements.

2.

Connections between fragmented patches of forest need to be re-established
through the preservation or creation of wildlife corridors.

3.

When development occurs, wildlife and habitat should be taken into account
during initial planning. Wildlife underpasses should be included with any new or
upgraded road work; preserved areas of forest, grass and wetland should be
excluded from development except for passive recreation; wildlife trees should be
retained; and landscape elements such as ponds, hedgerows and native plants
should be emphasized.

Many of the Willoughby plans have been finalized. This report puts forward recommendations
that can be used to fine tune development using wildlife values to identify conservation
opportunities. It is the intent of this report that the recommendations also be carried forward into
other developing areas to help preserve habitat before it is lost.

v

Conclusions
•

Biodiversity, species at risk and native species preservation should be an important
element in every development plan that affects wildlife habitat.

•

The results of reports such as this one should be taken into account before development
occurs.

•

Although populations are destined to increase over time (and development will occur) it
does not have to be at the expense of native wildlife and habitat.

vi

1.0 Background
1.1 The Wildlife Habitat Conservation Strategy
The Wildlife Habitat Conservation Strategy was initiated by LEPS in 2001. The Strategy was
developed with staff in the Township of Langley’s Planning, Development and Stewardship
Department and the Engineering and Parks Departments to establish objectives and strategies
that will help conserve wildlife habitat in rapidly developing areas. The cooperative approach is
unique and as such, several of the project partners are interested in developing similar strategies
that work at the local government scale. The strategy recognizes that although development is
driven by demand, it does not need to be at the expense of wildlife and wildlife habitat. Important
areas of habitat can be identified before development occurs and steps can be taken to ensure
that the biological processes these areas maintain are conserved.

The goal of the project is to preserve a healthy diversity of native wildlife throughout the Township
of Langley in perpetuity. This is being accomplished by: the creation of a database containing life
history and habitat requirement information for all 264 wildlife species occurring in the Township
which will aid in the formation of the final strategy; mapping of land cover covering 13 habitat
classes including grasses, forest, and wetland for the Township being completed through a
geographical information system (GIS) at a scale of 1:5,000; and the formation of a set of
objectives designed to recommend minimum habitat sizes, standards and methods that could be
employed to help development work with wildlife values to reduce the negative effects of urban
growth, while facilitating increases in population growth.

Objectives are being developed for each community within the Township of Langley. This volume
is focused on the issues and plans for Willoughby and the neighbourhoods contained within it.
1.2 Willoughby Habitat Status Report
The purpose of the Willoughby Habitat Status Report is to attempt to document transformations
throughout the region in terms of land cover changes and to identify those land cover types that
classify as important habitat areas. The report may be used: by decision makers to help guide
future development plans; by residents looking to inform themselves about changes within their
community; and by stewardship and environmental groups to help guide their conservation
activities.

The Langley Environmentally Sensitive Areas (ESA) study performed by Westwater Research
Limited in 1993 ranked Willoughby/Willowbrook as a site worthy of protection due to its position
as a wildlife corridor. According to the study, “the small patches of urban forest” act as a series of
stepping stones which help wildlife to move throughout that part of Langley, and presumably in
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and out of Surrey. The study recommended preserving the forested characteristics of the area for
both view protection and wildlife habitat.

The effects of development can be mitigated if developers, planners, and engineers incorporate
wildlife values into neighbourhood plans. For instance, by incorporating wildlife underpasses in
the form of culverts when a road is built, roadkill mortality is reduced. The planned neighbourhood
of Northeast Gordon Estate is planning to incorporate a wildlife underpass under one of the major
roads proposed in the area. The use of the underpass by wildlife could be monitored by graduate
students, and its effects on reducing road kill mortality assessed over the long-term. Other
methods of reducing the effects of development on wildlife, including incorporating corridors and
maintaining hedgerows and windbreaks, create travel lanes for wildlife around urban and
suburban areas. The conservation of large patches of forest and grassland preserves necessary
habitat for native wildlife species while providing recreation opportunities for residents.

To help illustrate the issues identified in Willoughby, this report contains a list of species observed
in the area, maps of the land cover types and a summary of the input from the community
gathered at a public forum held in July 2002 (included in Appendix XIV ) are included at the end of
this report to describe where habitat is, which species are using it, and how community members
who attended the forum feel about changes to green spaces in their neighbourhoods.
1.3 Methodology
Using digital mapping techniques, habitat and land cover can be analysed for changes that have
occurred over the past seven years. This is useful since many red-listed (endangered or
threatened) and blue-listed (vulnerable or sensitive) wildlife species are found in Langley and any
changes to their required habitat will affect the health of populations. By monitoring land use
changes, Langley Environmental Partners Society (LEPS) can work with the Township’s
Planning, Engineering, and Parks Departments develop a strategy for connecting patches of
habitats through wildlife corridors, underpasses, and passive park systems in the Willoughby
neighbourhood plans. Land use differs from land cover as it defines how the land is used. For
example the land cover of one area may be identified as row crops, while the land use is a grain
field. Forest cover may appear dense and natural on an orthophoto, but may be fragmented by
trails and other recreation under the canopy layer. Land use is not always identifiable through
aerial photos, but it provides another level of detail to the mapping.

Mapping of the complete land cover in the Township of Langley, including Willoughby, was
accomplished using ArcView and MapInfo, GIS software applications which allow the user to view
different classes of land cover in a highly visual manner and to create themed maps representing
different variables and classifications. These classes were identified using Sensitive Habitat
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Inventory and Mapping (SHIM) at a minimum polygon size of 0.01 hectares, and at a scale of
1:5,000 (see Appendix XII for a summary of SHIM techniques). Polygons were delineated based
on the type and amount of vegetation they contained. See Appendix XV for a map of the land
cover for the Township of Langley.

The interpretation of land use/cover was manually based on orthophotos of the Township from
1995, and was ground-truthed in the summer of 2002 by teams of two to three people. Structure,
composition, canopy closure, and any other relevant information was recorded. Ground-truthing
required access to private property and many land owners did not allow the teams on their land.
Due to limited access, teams were only able to ground-truth approximately 10% of Willoughby at
that time. However, by comparing aerial photos taken in 1999, it is clear that little change
occurred in the region between 1995 and 1999. Many of the changes to the area began in 2000,
and several areas identified as red and yellow are now cleared.

Once important areas were identified, they needed to be assessed for wildlife values. This report
uses a system of red stop signs and yellow yield signs identify areas of importance in the
Township. The system is used in order to gain an understanding of what components (tree
species diversity, disturbance levels, and presence of waterbodies) are present in the region, and
the corresponding colours indicate the level of sensitivity of each area.
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2.0 Introduction
2.1 Willoughby
Located in the northeast section of the Township of Langley, Willoughby is a region of rapid
growth. The community includes portions of the Yorkson Creek, Latimer Creek, Salmon River and
Nicomekl River watersheds. It is bounded to the west by the Surrey-Langley border, to the east
th

th

th

by 212 Street, to the north by Highway 1 and to the south by 204 Street and 68 Avenue (see
Appendix II). Both the Township of Langley and (by inclusion) Willoughby are unique, as 75% of
the land in Langley is contained within the Agricultural Land Reserve (ALR), and Willoughby’s
growth to the east is bounded by the ALR’s border. With this unique combination of forest, urban
areas, and agricultural land is a richness of wildlife that is difficult to find in other nearby
municipalities.

The following map displays where the neighbourhoods of Willoughby are located and how land
cover features are shared among them.
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Many of the neighbourhood plans in Willoughby have already been finalized. This report aims to
shed light on how wildlife values might have been better incorporated into its development and
how they may be integrated into other developing areas of the Township in the future. It also
provides methods to help fine tune the final planning processes in the area to include biodiversity
and habitat.
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2.2 Land Cover of Willoughby
The majority of land cover falls under three categories:
•

low intensity development (18%), including farm houses, residential areas and other
land use which creates a low percentage of impervious surfaces;

•

herbs and grasses (16%), which include old field, pastures, playing fields and
agricultural land; and

•

broadleaf forest (43%).

These three categories account for 77% of land use in the region.

Willoughby
0.9%
1%

Coniferous forest (1%)

18%

Broadleaf forest (43%)
Mixed forest (13%)
Shrubs (5%)

0.8%
43%

Exposed soil (<1%)
Dugout ponds (<1%)
Herbs/grasses (16%)

16%

High intensity (<1%)

0.5%

Low intensity (18%)

0.8%

Moderate intensity (<1%)

5%

13%

Compared to the Township of Langley which has approximately 22% deciduous forest cover,
Willoughby has a fairly high proportion of deciduous forest. Since agriculture is not a large
component of the land use in Willoughby, the proportion of grassland is much lower. Wetlands
occur throughout the Township, but none have been identified through the habitat mapping in
Willoughby. This does not mean that no wetlands occur in the area and any that are discovered
increase the total area for the Township as well. Some wetlands have been identified through the
Township of Langley’s own mapping, but their presences have not been confirmed.

The thirteen land cover classes used to identify wildlife habitat are based on digital mapping
techniques and are categorized as follows:
•

Coniferous forest: forested areas with a natural tree crown cover that is 20% or more
of the whole polygon area and is made up of at least 80% conifers.
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•

Broadleaf forest: forested areas with a natural tree crown cover that is 20% or more
of the polygon area and is made up of at least 65% broadleaf trees.

•

Mixed forest: forested areas with a natural tree crown cover that is 20% or more of
the polygon area and is no more than 80% conifers or 65% broadleaf trees.

•

Shrubs: areas of low tree growth or shrub growth, characterized by small tree and
shrub species.

•

Exposed soil: areas of land that have been cleared to the soil level for landscaping,
development, or other purposes.

•

Dugout pond: small to large ponds excavated for livestock watering, retention of
stormwater, landscaping or other purposes.

•

Herbs/Grasses: those areas of grass or herbs that are planted or grow naturally.
These include fallow agricultural land, pastures and idle fields of growing grasses (old
field), playing fields and other low intensity grasslands.

•

High intensity: areas of built-up and developed land that are used intensively for
residential, commercial or industrial purposes. These are generally areas of
development with a large amount of impervious surfaces (roofs, parking lots, streets
etc.).

•

Moderate intensity: areas that are built up and used for moderate intensity
residential, commercial or industrial purposes. These are generally areas with
moderate amounts of impervious surfaces.

•

Low intensity: area that are built up and used for low intensity residential,
commercial or industrial purposes. These are generally areas with low amounts of
impervious surfaces (farmsteads, houses, outbuildings etc.).
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3.0 Habitat Requirements Principles
3.1 Guidelines
The Ontario Region of the Canadian Wildlife Service (CWS, 2000) has produced a document
outlining a series of guidelines for several different types of habitat. A summary can be found in
Appendices V to VII. These guidelines were developed to help decision makers guide
development and restoration projects on forest and wetland habitats in fragmenting landscapes.

From the introduction to A Framework for Guiding Habitat Rehabilitation in Great Lakes
Areas of Concern (CWS, 2000):
“This framework is designed to guide the choice of restoration targets that
relate to fish and wildlife habitat and populations (i.e., how much habitat
rehabilitation is required before fish and wildlife populations are no longer
considered impaired). Secondly, the framework provides a method to
prioritize locations for wetland, riparian and forested habitat rehabilitation
projects across a watershed or other landscape unit. The guidelines
presented here are based on an understanding of how much habitat is
required to provide for the ecological needs of fish and wildlife species in
three types of habitat: wetlands, riparian areas and forested areas.”
Due to the lack of research on fragmenting habitats in British Columbia’s landscapes, it was
necessary to obtain examples from other studies which, after intensive research, were found to
be consistent with habitat requirement principles for fragmented landscapes in the Pacific
Northwest. Optimal habitat form and function for all habitat types found in the Township of
Langley are available through fact sheets produced through the Biodiversity Conservation
Strategy for the Greater Vancouver Region, and are summarized in Appendix III.

The guidelines are useful for establishing a baseline of how much habitat an area should contain
versus how much there is actually present. They provide an indication of areas that should be
focused on for restoration and protection purposes. The minimums set out by the CWS represent
ideals for preserving the maximum diversity of wildlife species in terms of complete and
unfragmented habitat.

Fragmented habitat is a problem for all wildlife. When habitats are large and connected, there is
an abundance of area for species to disperse after breeding and genes flow freely throughout a
population. This ensures healthy offspring and the viability of populations aiding the preservation
of healthy biodiversity. Once habitat becomes fragmented and degraded by development or other
influences, the amount of gene flow is drastically reduced creating “metapopulations” which may
or may not be completely isolated from other populations of the same species. Once populations
are separated, they may start to inbreed due to the lack of fresh mates and this spreads inferior
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genetic traits that may eventually cause extirpation of a population from the area. A solution for
this problem is the creation of wildlife corridors linking suitable habitat patches. If planned
correctly, they will be used for wildlife dispersal and seasonal movements. However, if planned
incorrectly, they may promote the spread of invasive species. The CWS recommends wildlife
travel corridors be a minimum of 100 m wide. In Willoughby, this may not be feasible, therefore a
guideline of 30 – 100 m should be maintained in order to provide sufficient travel habitat for a
variety of species. The lower end of this scale, 30 m, should be the absolute minimum width for a
wildlife corridor. Although some species will use this width of corridor, it should be noted that this
size will support the lowest diversity of wildlife species.

In addition, use of the corridor (or greenway) needs to be addressed. The Northeast Gordon
Estate conceptual plan defines three types of greenways:

Recreational Greenway
•

Primary purpose is to provide connections between amenities (e.g. parks, schools,
commercial uses) for pedestrians and cyclists

•

May provide wildlife habitat and a visual barrier as secondary purposes

Ecological Greenway
•

Primary purpose is to provide a continuous corridor of potential or existing wildlife
habitat (for small mammals, song birds and raptors) to connect wildlife reservoirs (e.g.
forests and fields)

•

May provide a recreational connection and a visual buffer as secondary purposes

Visual Greenway
•

Primary purpose is to provide a visual buffer to screen urban development

•

May provide a recreational connection and wildlife habitat as secondary purposes

It is important to note that ecological greenways should exclude recreation where ever possible to
prevent the effects of human disturbance. Ecological greenways should also be comprised of
high quality vegetation to help enhance habitat values and promote use by native species. By
increasing the habitat complexity of a small corridor or greenway, some of the drawbacks relating
to size and surrounding land use may be reduced (Easton, via email).

Fragmentation also causes wildlife “sinks” where species may end up in a small, disjointed patch
of forest cut off from escape routes. In these sinks, wildlife cannot move as normal. This means
that they cannot set up territories or home ranges, attract mates, or establish suitable nest or
breeding sites. Combined with limited resources the population inevitably suffers, possibly to the
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point of extirpation. Appendix VIII contains the USDA guidelines for habitat features, patch size,
and form.
3.2 Corridors
A good definition of a corridor is provided by McEuen: “a linear landscape element which serves
as a linkage between historically connected habitat/natural areas, and is meant to facilitate
movement between these natural areas” (McKenzie, 1995). The purpose of a wildlife corridor is to
link existing patches of fragmented habitat using connecting bands of native trees, grasses and
shrubs in order to increase the amount of available habitat for native wildlife species. Corridors
serve to provide wildlife with access to larger total areas of habitat which in turn improves the
health of populations; act as conduits to allow dispersal of individuals and genes; may inhibit the
movement of invasive and exotic species including Japanese knotweed and reed canary grass;
and increase the biodiversity of an area.

In designing wildlife corridors, it is important to know which species may be using them, where
the important habitat areas are located, if they were once linked, and what is the best way to link
them. In an area like Willoughby, is it also necessary to take the needs of development into
account when designing corridors. The primary goal of the corridor, to allow movement from one
area to another, is best achieved when there is an abundance of interior habitat within the
corridor itself. By making the corridors as wide as possible, the amount of edge habitat is
lessened, and wildlife will flow more freely through them.

The size of an effective corridor is based on the species using it. In Willoughby, it is unlikely that
any very large mammals (other than deer) will use corridors, therefore the largest recommended
corridor sizes may not be particularly useful, nor are they feasible for the rate of development that
is occurring.

Wildlife specific corridors should be larger. Based on current research, some minimums
suggested for corridors are:
•

For general wildlife diversity: 30 – 50 m (90 – 150 ft) wide – this size will not support
specialist species which need large tracts of forest, nor will it support many native wildlife
species

•

For cavity nesting birds: 30 – 100 m (90 – 300 ft) wide – 30 m is absolute minimum and
will not support many native species

•

For raptors 30 - > 100 m (90 - > 300 ft) wide – most large birds of prey require areas
much larger than 30 m
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In general wider corridors increase the chances that native species will use it resulting in greater
diversity of species. A discussion on the size and shape of patches and corridors can be found in
Appendix V at the end of this report.

Edge Effects
Edge is defined as the part of the forest 0-100 m in from the physical edge of the patch, interior is
100-200 m in from the edge and deep interior is 200 m and more from the edge of the patch
(CWS, 2000). Most of the forest patches found in the Willoughby area are irregularly shaped and
have minimal interior forest habitat. For example, there are a few patches in the Yorkson
neighbourhood that contain some interior forest habitat, although they do not have any deep
interior. The following diagram of the Yorkson neighbourhood shows where there are three
patches of habitat with small sections of possible interior habitat.
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The area in the lower right corner of the diagram is part of a larger forest region that borders the
Northeast Gordon Estates. The inside rings represent habitat approximately 100 m from the edge
of the patch, the dots on the inside represent habitat approximately 200 m from the edge, and the
outside rings represent the approximate edge of the patch. The Yorkson neighbourhood contains
some good examples of deep interior forest habitat.
3.3 Corridor Benefits
In addition to the obvious advantages to wildlife, there are other benefits to corridor creation,
which can also be obtained when preserving stands of trees. These benefits are separated into
three headings: environmental, social and economic (USDA, 1999).

Environmental
Environmental benefits of corridors include reduced flooding and soil erosion, improved water
quality and quantity, groundwater recharge, bank stabilization and improved air quality. During
the growing season, also the wettest season in this region, vegetation on the banks of streams in
corridors acts as an intercept for most sediment and agricultural chemicals washed down by the
rain. This buffering activity enhances the protection of streams and wetlands from the effects of
chemicals and sediments at a time when they are most vulnerable to their effects. It also acts as
a natural water filter, removing chemicals and improving water quality. Riparian corridor
vegetation acts to shade the water surface and provide suitable water habitat for salmon, trout
and other fish species. Wildlife diversity and density are highest in riparian zones. Often the
majority of birds and terrestrial vertebrates found in a watershed are found in the riparian zones
(USDA, 1999). Not only do these areas have wildlife features such as snags and woody debris,
but they are also an important water source.

Social
Social benefits include the establishment of recreational trails through corridor placement. The
curvy and linear character of the corridor lends itself very well to the establishment of trails in
buffer areas on the edges of corridors for low intensity use by citizens. Rollerblading, hiking,
walking and bike riding are all activities that could be made to work within a corridor system. By
spreading corridors over a larger area, the impacts of recreational use can be mitigated by taking
pressure off one particular area (USDA, 1999).

There is also the possibility for education through school and self-guided tours, which could be
aided with the erection of interpretive signage.
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Economic
The economic benefits of corridors can be measured through property values and the amount of
money the general public is willing to spend in order to enjoy the outdoor activities. In a recent
study of the Sturgeon Banks riparian zone (Richmond), Cougar Creek (Delta) and Kanaka Creek
(Maple Ridge), property values were assessed depending on their adjacency to greenbelts. The
values of Sturgeon Banks properties adjacent to the greenbelt were assessed at 13.5% higher
than those not adjacent to the greenbelt; the Cougar Creek properties were assessed at 11.9%
higher; and the Kanaka Creek properties at 14.5% higher (Quayle and Hamilton, 1999).

Recreation also generates revenue. In a recent study, most BC residents polled stated they
would spend an average of $45/day for outdoor activities and an average of $18 per day for
wildlife viewing (AXYS, 2003). These figures include all potential sources of revenue. However,
when polled on the apparent value of these activities, most BC residents would spend an average
of $5 per day more for the same access to these types of areas (AXYS, 2003).
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3.4 Grass Habitats
In Willoughby, there are small sections of land that are agricultural in nature. It is important to
remember that grass and agricultural fields are important wildlife habitat as well. For example,
trumpeter and tundra swans feed in grain fields during their migration, and birds of prey hunt for
small mammals in the grasses. The maintenance of these fields is as important as the protection
of forests due to the fact they serve as habitat for many species. It must be recognized that
removing large fields for development may do as much harm as removing large tracts of forest.

Maintaining fields falls mainly under the responsibility of the land owner and there are several
good resources for farmers and landowners who wish to maintain their land for wildlife and for
better soil management. Some species, especially raptors and owls, depend on large areas of
grasses or fields that are lightly grazed for foraging while others, like many small mammals, use
fields as breeding, migratory and/or foraging habitat. Old field habitat, characterized by
undisturbed grassland surrounding clumps of trees and shrubs, is especially important for voles
and other small mammals. This type of grassland has high wildlife habitat value for many different
species.
3.5 Wetlands
There are a few wetlands that still occur in Willoughby and these are of special concern. Due to
the lack of ground-truthing data available, it is not possible to say with precision where these
wetlands are located. The wetlands that have been identified (at least prior to 2000) may still be
present, but accurate information is lacking. Attention must be paid to ensure that the wetlands
that do still remain are protected and restored if necessary as they play a large role in the
ecosystem functioning and water quality issues of the area.
th

th

One of the largest wetlands that occur in Willoughby is found in the area of 80 avenue and 208

street. It has a significant size and is covered by both grassland, and deciduous and mixed forest.
This particular wetland was not identified in the ground-truthing or mapping of the area but can be
found on a map of the Township of Langley produced in 2000. Another possible wetland may be
th

th

present in the Northeast Gordon Estate neighbourhood around the 204 street and 210 street
area. Other smaller wetlands may also be present and could have been mapped in previous
watercourse identification exercises, but up-to-date information is not available. When
development plans begin to go into effect in this area, surveys should be undertaken to identify
the presence and health of his wetland. If it is still present on the landscape, measures should be
taken to incorporate it into neighbourhood drainage plans without harming natural hydrology.
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Wetlands provide habitat for a multitude of wetland dependant birds (waterfowl and migratory
birds), mammals, amphibians and reptiles. This habitat cannot be easily replicated. The wetlands
that still exist in Willoughby must be buffered from any detrimental activity, should be left naturally
vegetated and should also be monitored for any changes that may take place due to development
or other human activities such as changes in drainage patterns caused by an increase in
impervious surfaces and stormwater run-off. In terms of habitat ranking, the presence of a
wetland in a habitat patch greatly increases its value, but this is not reflected in the numerical
ranking system. For the purposes of the Habitat Status Reports, all wetlands are assigned a red
“stop” sign to identify their importance. Quite often wetlands are located under the cover of trees
and/or shrubs and cannot be distinguished from surrounding forested or shrubby areas in an
aerial photo. Vegetated wetlands can show up on an aerial photo as a grassy area, and other
vegetation characteristics of a wet area may not even be visible making positive identifications
without the accompanying data difficult.

A healthy wetland is important for water quality. They purify surface water by breaking down,
trapping or removing nutrients, agricultural run-off and organic waste (Ducks Unlimited Canada,
2004). They recharge groundwater supplies by soaking up surface water and allowing it to seep
back into the soil, and they reduce the severity of floods by retaining water and releasing it slowly
(Ducks Unlimited Canada, 2004).

Wetlands play a role not only in water filtration, but also in mosquito control. The mosquito
thought to me most responsible for transmitting West Nile virus, the Culex mosquito, is found not
in wetlands, but primarily in close association with humans (Ducks Unlimited Canada, 2004). This
species breeds mostly in standing water in barrels, drains and catch basins (Ducks Unlimited
Canada, 2004). Sources of standing water in urban areas are generally not beneficial wildlife
habitat, so mosquito populations can reproduce unchecked (IWCP, 2004). In a healthy wetland,
several species of birds, mammals and insects live in the wetland and are natural mosquito
predators (IWCP, 2004).

The CWS guidelines state that wetlands that are round or square are the best candidates for
rehabilitation and preservation, but due to the small number found in Willoughby, all wetlands
should be assigned a high priority for preservation. One method to preserve and protect wetlands
is a naturally vegetated buffer of at least 30 m surrounding the body of water. This can be in the
form of grass, shrubs and/or trees and should be allowed to mature naturally to allow features
beneficial to wildlife to occur. Other methods include the control and restriction of pesticide and
fertilizer use in adjacent fields, restriction of livestock access and invasive species control.
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3.6 Monitoring
Monitoring wildlife for population sizes and health is made easier by the selection of a suite of
focal species. The focal species approach utilizes a set of animals that represent a certain habitat
and may act as indicators of other species presence (see Appendix XI for the focal species list for
Langley). The focal species chosen for Langley were based on the following criteria:
•

Representative of all habitats (open water, grass, etc.);

•

A provincial/national focal species;

•

Provincially/federally listed as “at-risk”;

•

Marketable;

•

Easily monitored;

•

In need of specific habitat requirements in some cases; and,

•

Migratory vs. resident species.

In order to determine if habitat conservation efforts are successful in Willoughby, it is necessary
to monitor both habitats and wildlife. Monitoring is generally performed by qualified biologists who
are able to use sampled species, identification of key species, and vegetation studies. As LEPS
does not have the resources or personnel to carry out detailed analyses, we will rely on data
collected through volunteer monitoring programs. Data collected through these programs will be
used to track the status of focal species and habitats. Coupled with historical data collected for
many sites around Langley, LEPS will be able to infer the health of wildlife populations and the
effects of conservation or development.
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4.0 Habitat Analysis
4.1 Discussion
When performing the habitat analysis, it was important to establish where important features were
in terms of composition, size of habitat type, adjacency to other suitable habitat, connectivity or
possibility of connectivity, and sensitivity. Existing corridors like riparian zones are very useful in
aiding the process. Once the habitat was analysed, a rank was assigned based on a series of
factors influencing the suitability of the site. Based on that rank, a stop or yield sign was applied
to identify areas of importance (see section 5.0 for rankings by neighbourhood).

The analysis for Willoughby was performed by interpreting the land cover types identified in the
digitizing process, analysing land use data where available, and assigning a qualifier (see
Appendix IX). A short description based on appearance in the aerial photo and information
gathered through ground-truthing (where available) was created and then inserted into an
information file for each polygon. The file contains such data as vegetation species, disturbances,
and changes to land cover or use. This information is vital for determining which habitat patches
are worth preserving, and which may be restored. By knowing what types of habitat are present in
a given area, and by gathering information on species observed in the area over time, indications
on the health of the area and the richness (or poorness) of biodiversity are provided. Appendix X
presents a list of observed species in Willoughby.
4.2 Current Land Cover
The majority of current land cover in Willoughby is represented by broadleaf forests. In riparian
areas, broadleaf forest is common, as many broadleaf tree species prefer moist soils and a more
open canopy. Upland or non-riparian climax forest areas would have historically been composed
of Douglas fir, cedars and other conifers. The deciduous (broadleaf) forests that result from
clearing upland areas are indicative of a disturbed landscape as they grow rapidly and are the
first to colonize cleared sites. Much of Langley was logged extensively less than 100 years ago.
This caused many areas to regenerate with alders and cottonwoods. Also, many deciduous trees
are replanted after forest clearing as they grow rapidly and can produce shade in a short amount
of time. Coupled with the high proportion of broadleaf species expected along riparian corridors,
this explains the higher than expected proportion of deciduous forest.

Agriculture and suburban-type housing is predominant in the Willoughby region, and is further
evident by the amount of land use depicted in the accompanying chart. The present coniferous
forest component of Willoughby is quite small. Conifers are important habitat for many wildlife
species, but they tend to grow very slowly. Many do not reach significant sizes for 100-200 years.
Deciduous trees have considerably shorter life spans. Old-growth coniferous forests therefore
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provide a structural and compositional diversity that is unmatched in any other type of forest and
support the largest number of important native species (see Appendix X for a list of wildlife
species observed in Willoughby).

Appendix I summarizes the Willoughby Environmental Reports carried out in 1997 and 1999.
These reports outline the geology of the Willoughby area, topography and typical forest cover. It
also describes and identifies several areas of ecological significance in the region and assigns
them a rank based on importance. These reports are the basis for the wildlife habitat work done
on Willoughby.

4.3 Community Input
It is clear when looking at the community input forms distributed at the Willoughby Forum (see
Appendix XIV) that wildlife and habitat are important to the people who live there, and that they
would like to see these values incorporated into their neighbourhood as it is developed. Forums
of this type are imperative to understand how the community feels about proposed changes and
important issues may be raised on the importance of by-laws protecting habitat and greenspace,
regulations that may be implemented, and how these laws and regulations may be enforced.

Since planning for Willoughby is in the final stages, the suggestions in this report may be used to
help address some of the issues being raised as trees are removed. These recommendations
may also be used to help evolve development strategies in other areas of the Township of
Langley during the early stages of planning. Some of the proposals made in this report may also
be used as restoration techniques in areas where development may change the nature of an
existing neighbourhood.

Habitat analysis in Willoughby and for the Township of Langley as a whole is still ongoing. It is
very important to obtain field data and perform ground-truthing exercises in order to determine
plant communities, species occurrence, and the location of tributaries, wetlands, and
geographical features. The analysis undertaken for Willoughby is focused mainly on what
information has been gathered from aerial photos and relates mainly to size, shape, adjacency,
composition, and riparian features. Certain assumptions can be made when looking at these
features in conjunction with each other. These include: large patches have better interior area;
wetlands are vital for ecosystem functioning; structurally and/or compositionally diverse patches
probably harbour the best diversity of wildlife; riparian patches are good corridors and have
specific habitat features that are necessary for some species; and adjacency to shrubs,
agricultural land and grasslands will provide better habitat for some species than adjacency to
development.
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Although time consuming and somewhat subjective, habitat analysis provides a baseline of
information needed to make recommendations. Many of the recommendations presented in this
report are based on the Canadian Wildlife Service’s guidelines for habitat preservation and
restoration due to the paucity of information available for this type of highly fragmented urban
landscape in this geographic region.
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5.0 Willoughby
To determine which areas of forest habitat are important to wildlife, a ranking system must be
employed. The scale for the habitats in Willoughby centres on the size, composition, and
2

adjacency of the forest areas (see Appendix IX for a diagram of how the ranking system was
established). Zones that contain coniferous trees in any large amount are especially important as
these represent the original climax forest of the region.

The ranking process uses six categories: size, forest diversity, proximity to watercourses
(riparian), adjacency, forest interior, and connectivity. Based on a numerical score obtained
through the system outlined in Appendix IX, it uses red stop signs and yellow yield signs to draw
attention to important areas for wildlife habitat. These designations are based on conservation
opportunities observed during habitat analysis. Red stop signs indicate an area that should be left
in its current state and excluded from development wherever possible. Yellow yield signs indicate
those areas that are of importance to wildlife, but would benefit from restoration. These “yield”
sites may include some low intensity development, but the integrity of the habitat should be
retained. Areas which deserve automatic “stop” designation include wetlands and contiguous
fallow grasslands. These are particularly important habitat types and were not factored into the
Willoughby habitat analysis due to lack of information.

This ranking is based on the major characteristics of the patch and its location relative to roads,
agriculture and other features. The system would be more effective if understory, number of
snags and other forest elements were known, and will be taken into account in other habitat
analyses.

Ranking sites high or medium priority was a purely subjective exercise. Even though a site may
score quite high based on the habitat characteristics determined through orthophoto
interpretation, after analysing the habitat found in the patch there may be factors that affect how
highly it is ranked for protection or preservation. For instance, a densely forested patch may score
highly based on the forest diversity found within it, but it may be located close to a major road.
When the proximity of the road and its effects are taken into account, the rank of the forested
patch is diminished. A young, regenerating patch may score quite low but due to the species of
trees and shrubs found there it may have potential. The potential of the site to regenerate into
excellent wildlife habitat over time increases the importance of the site.

2

Other habitat types, i.e. old field and wetlands , are not covered here as the interpretation of aerial photos
alone does not allow for accurate identification. Characteristics of these types of habitat would be identified
during extensive ground truthing exercises and therefore can only be inferred from comments made during
aerial photo interpretation and through the small amount of ground-truthing data collected.
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5.1 Carvolth Business Park
Please note that throughout the discussion of the neighbourhoods, the order in which the areas
are listed does not reflect order of importance, rather the order in which the regions were
identified.

The proposed Carvolth Business Park encompasses an area bounded by Highway 1 to the north,
th

rd

204 Street to the east, 83 A venue to the south and the Langley-Surrey border to the west.
th

There is ongoing development of the 200 Street overpass affecting the habitat directly to the
th

west of the Highway 1/200 Street cloverleaf. Latimer Creek runs beneath the highway and into
the business park. As well, there is a riparian corridor to the southwest of the neighbourhood. The
th

business park is bisected north to south by 200 Street.

Carvolth
1.32%
Broadleaf forest (51.82%)

3.96%

Mixed forest (5.61%)

1.32%

Shrubs (9.57%)
Exposed soil (1.32%)

22.44%

Dugout ponds (2.64%)
Herbs/Grasses (22.44%)

51.82%

High intensity (1.32%)
Low intensity (3.96%)

2.64%

Moderate intensity (1.32%)

1.32%
9.57%
5.61%

th

Carvolth is an area undergoing significant habitat loss through the construction of the 200 Street
overpass. Much of the habitat that once bordered the highway is now cleared, and the habitat in
the adjacent woodlots is also being removed to make way for transportation and housing
development. The majority of land cover in Carvolth is made up of broadleaf trees, with herbs and
grasses making up the next largest habitat type.
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A general recommendation for this area is the use of rooftop landscaping. As the neighbourhood
is planned mostly as Business Park and commercial space, rooftop gardens and the use of
Green Roof technology can incorporate greenspace into the plans. This will not only provide
wildlife habitat, but will also create inviting spaces for employees.

Region #1
Rank – Yellow “yield”
th

Location – Located southwest of the 200 street/Highway 1 interchange
Description – This area of habitat is riparian and quite long. A large portion of the northern
th

section is affected by the 200 street overpass and much of the forest area there is threatened by
clearing, if it has not been cleared already. Some small remnants of forest may be left as buffers
between the agricultural land and the highway and road combination. The northern sections of
this passage consist of patches of broadleaf trees with 65-70% canopy closure and a canopy
class of 3-4. The creek which runs through this region is connected to the southern sections
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through agricultural land and dugout ponds, and it ends up in another area of broadleaf forest
which is surrounded by low intensity development, agricultural land and shrubs. The presence of
th

both 200 Street and Highway 1 has an effect on habitat quality up to 100 m from the edge of the
road in the form of noise, pollution and dust (Underhill and Angold, 2000).
Importance in Willoughby – This is an area which would benefit from restoration to create a
contiguous wildlife corridor through the neighbourhood. By connecting this site to others in the
surrounding neighbourhoods, it would be used to aid wildlife dispersal.
Importance in Langley – This is a riparian corridor with several patches of coniferous forest and
some ponds associated with the creek. The presence of these features creates areas of good
diversity which contribute to other areas nearby.
Recommendations – A connection between this section and the Latimer Creek riparian zone
would also be beneficial. Wildlife underpasses and drift fencing to prevent movement of wildlife
across the major arteries would also reduce mortality on roads. The connections in this site could
be improved significantly through restoration and plantings. There are several dugout ponds that
would have increased wildlife habitat value if allowed to become naturally vegetated. This is a
riparian zone, and would benefit from restoration efforts. The northern forested section closest to
the highway should be kept as large as possible, to act as a buffer to the highway and
interchange.

Regions #2 and #3
Rank – Yellow “yield”
th

Location – Bordered by cleared land and 200 Street.
Description – These sections are already being cleared. The little interior area that was present
in section #2 is now no longer present. Section #2 is connected to patch #4 and #3, and section
#3 is in close proximity to #5. Both areas are surrounded by low intensity development.
th

Importance in Willoughby – This site acts as a buffer to the Highway 1/200 street interchange.
Importance in Langley – This represents a fairly large forested area of Langley.
Recommendations – When the site is developed, rooftop gardens, hedgerows and greenways
would not only improve the look of the area, but would be used by small mammals and birds as a
stepping stone to move between some of the larger habitat areas nearby. The inclusion of the
Yorkson Creek riparian corridor and Willoughby Park makes this site a good candidate for
connections under the highway to the rest of the creek through maintenance of a culvert and/or
conversion into a wildlife underpass, and also for passive recreation use.

Region #4
Rank – Yellow “yield”
th

th

Location – East of 200 Street and south of 8 Avenue.

23

Description – This site is also being cleared for development or other purposes. It is connected
to regions #2 and #3 by hedgerows and small patches of broadleaf and mixed forest, and is an
area bordered by agriculture, hobby farms and other farmland. Some of those connections have
been severed by land clearing.
Importance in Willoughby – This site is a good candidate for restoration. It provides a good
connection to the Yorkson neighbourhood and associated wildlife habitat.
Importance in Langley – Part of the urban forest network.
Recommendations – The connections that this region once had to #2 are being lost through
development. If possible, connections should be maintained to site #6 through hedgerows or
th

other plantings. This forested area is set well back from 200 Street, but is surrounded mostly by
low intensity development already. However, it does act as a corridor between the two other
areas adjacent to it.

Region #5
Rank– Red “stop”
Location – This patch is bordered heavily by Highway 1 to the north which diminishes its habitat
quality.
Description – The mixed forest portion of the region located to the south is structurally diverse
and has a dense canopy.
Importance to Willoughby – This is another site that would benefit from restoration. It is a
structurally diverse area with good potential. It also acts as a buffer to Highway 1.
Importance to Langley – Part of the urban forest network.
Recommendations – Drift fencing, underpasses and buffer plantings would also help reduce
wildlife mortality on the roads in this patch and would contribute to a “green“ feeling in the area.

Region #6
Rank – Yellow “yield”
Location – This region is located within the boundaries of the rest of Willoughby.
Description – This is part of the patchy urban forest, but it does contain areas of good canopy
cover, some conifers and a shrubby understory. If preserved, this area would grow into fairly good
habitat although it is generally narrow with a lot of edge. As of 2002, it was surrounded by fields
th

and low intensity development acting as a buffer against 200 Street.
Importance to Willoughby – This site is important for conservation as it provides habitat
connections into the rest of Willoughby.
Importance to Langley – Part of the urban forest network.
Recommendations – If incorporated into the rest of the forest network, it could become good
transition habitat for species dispersing from the nest/den.
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Region #7
Rank – Red “stop”
th

th

Location – A riparian corridor running under Highway 1 between 196 Street and 200 Street.
Description – This region ranks higher for preservation than other areas of the same score as it
is part of the Latimer Creek corridor and the value of the forested areas around the creek is very
high. Retention of large amounts of forested area on either side of the creek is important. The
creek is bisected by Highway 1, and there needs to be some allowance for wildlife to pass under
the highway. Although the majority of tree species are deciduous, there would be good
understory and presumably shrubs contributing to the ground cover.
Importance to Willoughby – As a riparian area, this site should be conserved. There is high
potential of wildlife using this as a corridor. Water quality is also benefited by conserving large
amounts of forest cover along the creek.
Importance to Langley – This area has significant forest cover and due to its riparian
characteristics, would contribute to water quality.
Recommendations – Wildlife underpasses would be useful if incorporated during road
improvement construction along with drift fencing to channel wildlife into the underpasses.
Undoubtedly, due to the creek running through, the diversity of this site is probably higher than is
obvious from the aerial photos.
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5.2 Northeast Gordon Estate
th
The proposed Northeast Gordon Estate neighbourhood is bounded by 76 Avenue to the north,
th

th

and follows 204 Street as its southeast border. It goes south as far as 64 Street and as far west
th

as 205 Street. Most of the neighbourhood is low intensity development and agricultural land,
however there is a large forested patch located to the north of the area. Tara Farms, a large and
diverse forested region, lies in the southeast corner of the area and extends into the surrounding
th

region. There are also two large riparian corridors running north-south from 204 Street.

Northeast Gordon

0.37%

Coniferous forest (2.23%)

2.23%

Broadleaf forest (29.00%)

21.19%

Mixed forest (18.96%)

29.00%

Shrubs (10.04%)
Exposed soil (0.74%)

0.37%

Herbs/Grasses (17.10%)
High intensity (0.37%)

17.10%

Low intensity (21.19%)

0.74%

18.96%

Moderate intensity (0.37%)

10.04%

Northeast Gordon Estate is characterised by mostly low intensity development. There are a few
fields and pastures present as well as some areas of shrubby growth. There are also two very
large regions of habitat nearby in addition to several smaller ones in the study area. Northeast
Gordon Estate also contains a good proportion of coniferous forest, matched only by the Yorkson
neighbourhood.

The land cover in Northeast Gordon Estate is more evenly distributed with the largest portions
being made up of broadleaf forest, mixed forest and low intensity development. Herbs and
grasses as well as shrubs comprise the next largest sections.
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Region #1
Rank – Red “stop”
nd

Location – North of 72

th

th

Avenue between 204 Street and 210 Street.

Description – This region is roughly 0.22 sq km (22 ha) in size, mostly broadleaf forest with
some mixed forest, and encompasses Tara Farms. The area is structurally diverse with a small
grass border and is shared with the Yorkson neighbourhood and some of the rest of Willoughby.
The mixed forest patch located to the north of the forest is both structurally and compositionally
diverse, as some of the trees in this patch are 80-100 years old. There is a lot of interior forest
available, and there may even be some deep interior. Deep interior is forest located 200m or
more from the edge of a forested area.
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Importance to Willoughby – This is a very large forested area that would be ideal to conserve. It
has high biodiversity potential and is the largest forested area in Willoughby.
Importance to Langley – High biodiversity potential means that many species would disperse
from here to different areas, helping to improve genetic flow in the area. This is an important
wildlife area. It would also act as a patch between wildlife corridors.
Recommendations – This type of habitat is very important to many species of mammals,
amphibians and songbirds. This area must be kept as pristine as possible; it contains one of the
few “natural” areas of forest in Langley and the diversity of the site creates important habitat for a
great many species of birds, including Cooper’s hawks, pileated woodpeckers and Bewick’s
wrens, as well as a variety of mammals, reptiles and amphibians. It is very important that this
area be preserved and linked through corridors to the other patches around it, as it will act as a
reservoir for many species.

Region #2
Rank – Red “stop”
th

Location – Located along 204 Street.
Description – This is a large region of mixed forest with an approximate 20% coniferous
component, which is part of a larger matrix which is both structurally and compositionally diverse,
and contains some very large trees.
Importance to Willoughby – There are wetlands located within the forest in the region, that
increase the number and diversity of species found there as well as the ecosystem functioning of
the habitat.
Importance to Langley – This site will act as a corridor and reservoir for species moving in and
out of the area.
Recommendations – Retain and include this area in the Agricultural Land Reserve/development
buffer and design it as a wildlife corridor.

Region #3
Rank – Yellow “yield”
Location – This is a smaller region of forest located in the western portion of the neighbourhood.
Description – It has 75% canopy cover and both mixed and mostly broadleaf forest elements. It
is located next to a small patch of mixed height shrubs, made up of approximately 25% young
trees. The mixed forest portion of the site is both structurally and compositionally diverse and is
adjacent to a diverse shrub patch which act as a transition between forest and field.
Importance to Willoughby – Although the outward appearance of this site is not obviously
important, as part of the connected forest matrix of Northeast Gordon Estate it becomes an
important stepping stone.
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Importance to Langley – Part of the urban forest network.
Recommendations – This region needs to be conserved and connected to #2 and #4 through
plantings of woodlands and/or corridors.

Region #4
Rank – Red “stop”
Location – The bottom section of this site is riparian and runs out of the Northeast Gordon
estates and into the rest of Langley.
Description – The region has a unique fan shape which allows for some interior area. A branch
of North Creek runs through an area of coniferous forest. This whole area is a structurally and
compositionally diverse section made up of both broadleaf and mixed forests. It is riparian and
quite wide with some interior area in the northern sections. This region is also located just north of
a good, large, diverse area of shrubs of varying heights which could be a potential wetland site
due to the structure of the vegetation and its proximity to a creek, although access to the property
to determine whether or not a wetland exists has never been granted
Importance to Willoughby – This little section is of top priority for preservation for not only
salmon and riparian habitat, but also because it represents the natural forest of the region.
Importance to Langley – This section is important for water quality, as well as having high
biodiversity potential.
Recommendations – This site should be linked to #5 to be included in the link to #1. There are
several hedgerows that could be used as corridors, but a large link is required for the area to reap
the full benefits of the connection. Passive recreation in the form of hiking trails is suggested
through the natural shape of the “fan”, however it would be important to maintain trails along the
edge of the forested sections, while paving with pervious (allows some infiltration of rain water
and minimizes run-off) materials wherever possible to control runoff into the creek.

Region #5
Rank – Red “stop”
Location – This is a small region, located just south of the larger #1 site.
Description – This is a riparian zone and contains mixed, broadleaf and a small patch of
coniferous forest. It is bordered on the east by low intensity development, which consists of farm
buildings and pastures, and on the west by agricultural fields. There is a strong possibility that at
one time it was connected to sites #1 and #4.
Importance to Willoughby – There is high connection potential between this area and others
nearby. The riparian nature of this area is also important for wildlife and water quality.
Importance to Langley – Part of the urban forest network.
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Recommendations – Attention should be paid to creating wildlife corridors in this area. There
are some hedgerows present, but these do not connect to the regions or to each other. By
enhancing these features, corridors could be created to allow the movement of birds and small
mammals between patches.

Region #6
Rank – Red “stop”
nd

Location – South of 72

th

th

Avenue between 207 Street and 208 Street.

Description – This region of forest is a stand of cedars and other coniferous trees. The stand
should have top priority for conservation due to the high proportion of coniferous trees present
that represent the native forest of the region.
Importance to Willoughby – The region is also a very valuable connection between Tara Farms
and the riparian region #4 as well as the forested areas of the rest of Willoughby and would
house many native species of birds and small mammals.
Importance to Langley – This area is representative of the native upland habitat in Langley.
Recommendations – This site should be conserved and included into wildlife corridors.
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5.3 Routley

Routley

1.40%

1.40%
Coniferous forest (1.40%)

15.73%

Broadleaf forest (45.80%)
Mixed forest (13.29%)
Shrubs (8.04%)

13.29%

45.80%

Exposed soil (0.35%)

0.70%

Dugout pond (0.70%)
Herbs/Grasses (13.29%)

0.35%

Low intensity (15.73%)

8.04%

Moderate intensity (1.40%)

13.29%

The proposed Routley neighbourhood is already undergoing development. The scheduled
development includes industrial and commercial properties.
th

Routley is bounded to the north by 73A Avenue, to the east by 200 Street, to the south by 68

th

A venue and to the west by the Surrey-Langley border. Most of the area is characterized by large
stands of young, even-aged trees, some larger more diverse patches, low intensity development
th

and agricultural land. Most of the trees bordering 200 Street have already been cleared. South
th

of 68 Avenue, there are large portions of moderate intensity development that cross into Langley
City. Routley is characterised by a large amount of low intensity development as well as very
fragmented patches of trees and shrubs surrounded by fields and pastures.
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Region #1
Rank – Yellow “yield”
th

Location – Located along 196 Street south of 72

nd

Avenue.

Description – This region is fairly large but is in the process of being cleared for development;
therefore few of the original trees may remain. The trees that are being removed are even-aged
(trees planted at the same time, creating very little diversity in the canopy) and young trees with
little diversity.
Importance to Willoughby – This is a fairly large area of forest that would have potential as
wildlife habitat and as part of a corridor system in a few years.
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Importance to Langley – Part of the urban forest network.
Recommendations – This is an opportunity to create greenbelts and corridors to help connect
patches south and north of the neighbourhood to help improve habitat and wildlife movement in
those areas. Restoration would be a good option to improve the habitat quality of this area.
Backyard wildlife habitat gardening should also be encouraged to increase habitat quantity for
birds and insects.

Region #2
Rank – Yellow “yield”
th

Location – Located between 200 Street and 197B Street, south of 72

nd

Avenue.

Description – This region has some areas of structural diversity and good canopy cover but is
th

located in close proximity to 200 Street. The polygons with good diversity are highly fragmented.
th

Importance to Willoughby – This site acts as a buffer to 200 street
Importance to Langley – Part of the urban forest network.
Recommendations – This region could be improved with plantings and connections between
patches. The creation of backyard wildlife habitat would be a good option here as much of the
area will be residential.
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5.4 Southwest Gordon Estate
The proposed Southwest Gordon Estate neighbourhood is bounded by 74A Avenue to the north,
th

th

th

202B to 204 Streets to the east, 68 Avenue to the south and 200 Street to the west. It has a
large riparian patch of forest to the north and another riparian corridor located at the south
th

running parallel to 200 Street. There are some fairly large broadleaf and mixed forest polygons
in the southeast section of the neighbourhood.

Southwest Gordon Estate

1.53%

0.61%

21.41%

Coniferous forest (0.61%)
Broadleaf forest (42.81%)

42.81%
1.53%

Mixed forest (11.01%)
Shrubs (6.12%)
Herbs/Grasses (14.98%)
High intensity (1.53%)

14.98%

Low intensity (21.41%)
Moderate intensity (1.53%)

6.12%

11.01%

The Southwest Gordon Estate neighbourhood is defined by a large area of agricultural land
beyond the southeast boundary and by several polygons of broadleaf forest.

There is a large amount of broadleaf forest as well as mixed forest and shrubs in this area. The
th

entire west boundary is bordered by 200 Street, making any available habitat virtually cut off
from anything to the west.
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Region #1
Rank – Red “stop”
Location – This is part of a large region (0.11 sq km) that crosses the border between Southwest
Gordon Estate and the rest of Willoughby.
Description – This area is riparian, and the central forested area has 80% canopy closure. It is
connected to the forested area located to the south, and is also linked to a shrub patch in the
northeast with 60% canopy cover. There also appears to be a wetland located under the canopy
of the forest increasing its wildlife potential. The only drawback to this site is its proximity to 200
Street.
th

Importance to Willoughby – This area acts as a buffer to 200 Street. It is also quite large
which would provide good habitat to birds and small mammals.
Importance to Langley – A well-connected part of the urban forest network.
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th

Recommendations – The addition of buffer plantings, drift fencing and a wildlife underpass
th

located underneath 200 Street, would increase the wildlife value of this region. Conservation of
this site as passive parks would be beneficial.

Region #2
Rank – Yellow “yield”
th

nd

Location – Located east of 200 Street, south of 72

Avenue.

Description – Even though this is a fairly large sized region with good connections to the one
th

above and below, much of the forest is bordered by 200 Street causing major fragmentation.
There is potential for preservation of the forest located further away from the road, but the
presence of such a busy artery increases disturbance and lowers habitat quality. However, it
does contain a larger, diverse area of broadleaf forest and is connected to a diverse patch of
shrubs with 50% coverage. There is another shrub patch adjacent to the area that has 60% shrub
coverage combined with a canopy of 10% tree cover. This forest patch is in danger of further
th

clearing as development continues along 200 Street.
Importance to Willoughby– The close proximity of shrub patches provides refuge and
movement possibilities for species which may use this area. This is also a good buffer to 200

th

Street.
Importance to Langley – Part of the urban forest network, it also has good connectivi ty between
other forest patches.
Recommendations – The area should be conserved where possible to retain the connectivity of
habitat.

Region #3
Rank – Red “stop”
th

Location – South of 68 Street.
Description – This is a large combination of smaller portions of forest which are well linked,
contain structurally diverse sections and are linked to a sparse area with 25-30% shrub coverage.
There is also a pasture to the north with scattered trees and shrubs. There is some interior forest
area in this parcel.
Importance to Willoughby – This area has some fairly diverse forest with high biodiversity
potential. It is fairly well connected to other forest patches as well which would increase the value
to wildlife.
Importance to Langley – Part of the urban forest network, it is also connected well and would
contribute to the biodiversity of the Township through wildlife dispersal.
Recommendations – Retain the coniferous components of the site and retain connectivity as
wildlife corridors.
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Region #4
Rank – Yellow “yield”
Location – Southwest of site #3.
Description – These small regions to the south have 75% forest cover. They are adjacent to
exposed soil and to a patch of shrubs with 75% cover which was caused by a past disturbance in
th

the forest. They are buffered from 200 Street by a large agricultural field and are close to
another large area of forest.
Importance to Willoughby – This area has some significant coniferous components adding to
the habitat value and biodiversity potential.
Importance to Langley – Part of the urban forest network and representative of native upland
forest.
Recommendations – If this region were allowed to mature and fill out naturally, it would probably
have good wildlife potential within a few years.

Region #5
Rank – Red “stop”
th

th

Location – Located east of 200 Street, north of 68 Avenue.
Description – This area is highly riparian with potential wetlands at the terminating ends of the
streams located under the canopy. It surrounds some excellent grassland which is well protected
from human-dominated activities by the trees and shrubs. It is fairly well-connected to the patches
above through hedgerows and remnant stands of trees. The stream portion of the forest is
th

relatively close to 200 Street but may benefit from buffer effects provided by the low intensity
development between it and the road.
Importance to Willoughby – This is a riparian corridor which is fairly large and retains good
connectivity with other sites. The biodiversity potential in this area is high.
Importance to Langley – It is riparian which contributes to water quality and is part of the urban
forest network.
Recommendations – Retain the large forested areas around the creek as passive parks where
human activity is restricted to the outer edges.
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5.5 Yorkson

Yorkson
0.63%

2.27%
Coniferous forest (2.27%)

20.30%

Broadleaf forest (40.98%)
Mixed forest (15.51%)
Shrubs (3.53%)

0.13%

40.98%

Exposed soil (1.26%)
Dugout pond (0.25%)

15.13%

Herbs/Grasses (15.13%)
High intensity (0.13%)

0.25%

Low intensity (20.30%)

1.26%
3.53%

Moderate intensity (0.63%)

15.51%
th

The proposed Yorkson neighbourhood is bounded by Highway 1 to the north, 212 Street to the
rd

east, 74B Avenue to the south and 203 Street to the west. There are several fairly good sized
forested regions in this neighbourhood interspersed with low intensity development and
agricultural lands. Several of the larger patches also have good interior forested area.

Yorkson has five sites of notable habitat as depicted on the next page. The above graph outlines
how land cover is distributed in the Yorkson neighbourhood, the majority of which is broadleaf
forest. There is also a large portion of low intensity development, which comes mostly in the form
of agriculture; pastures and farm buildings. It is worth noting that the Yorkson neighbourhood also
contains a larger portion of coniferous forest than the other neighbourhoods in this report.
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Region #1
Rank – Yellow “yield”
th

Location – Located east of 208 Street.
Description – This area measures approximately 0.08 sq km (8 ha) and contains a large area of
broadleaf and mixed forest. The large region of mixed forest on the east side is 40 % coniferous
and structurally diverse. The large broadleaf section in the middle has some interior area and a
relatively closed canopy, with a canopy class ranging from 4 to 5. This means there is a dense
canopy of tree tops creating shade and tree top habitat. There is another fairly good sized area
located to the south and connected through a buffer strip on both edges, and is included in the
larger site due to the presence of several forested connections. This region is also structurally
diverse, has a canopy class of 4, and is made up of both mixed and broadleaf forest. The area is
bordered mostly by low intensity development but there is a fairly large pasture/agricultural field
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bordering the north and separating the area from another one to the north. It is also bordered by
houses on 2 sides.
Importance to Willoughby – This area is fairly large and well connected to other patches of
forest. It would be used as wildlife dispersal habitat.
Importance to Langley – The connectivity of the area would contribute to the biodiversity of the
Township.
Recommendations – The connectivity of this area as well as its proximity of a much larger and
more diverse patch to the south east makes this an ideal area for protection and restoration. It
could easily be linked to the riparian corridor outlined in #3 and the linkages between #4 and #5
could be improved.

Region #2
Rank – Yellow “yield”
th

Location – Located south of Highway 1, east of 208 street.
Description – This area measures approximately 0.07 sq km (7 ha).The patches that make up
this section of habitat are made up of some young, even-aged trees and a section with 65%
canopy closure. They are surrounded primarily by agricultural land.
Importance to Willoughby – The biodiversity potential of this site is high based on the
connectivity of the forest patches and the adjacency of the area to agricultural land.
Importance to Langley – Part of the urban forest network.
Recommendations – The adjacency of these patches lends itself well to wildlife occupation,
especially by a number of bird species. There is some connection between this area and other
areas, but additional connections should be made to make the most of the habitat value.

Region #3
Rank – Red “stop”
Location – This 0.15 sq km (15 ha) area is a highly riparian section of Yorkson creek. A
significant problem with this region is that the northern section is butted up against Highway 1
which fragments the habitat.
Description – This is a very long section which extends well into the neighbourhood and away
from the highway and is part of the urban forest corridor. There are several diverse patches with
good canopy closure with coniferous component. Hedgerows extending east of the area connect
the riparian tract with other terrestrial sections and also provide habitat in adjacent agricultural
fields. There is a very large area of mixed forest to the south of the region that has some forest
interior as well.
Importance to Willoughby – Due to the location of several parks along the creek, this patch is
very important for recreation and education purposes as well, which helps to increase its value.
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Importance to Langley – This is a large area and riparian which contributes to both the
biodiversity of the Township and water quality.
Recommendations - The connectedness of this area could be improved to increase its habitat
value. The addition of a wildlife underpass, large enough for medium-sized mammals to use,
running under Highway 1 would reconnect this area with the rest of Yorkson creek to the north of
the highway. If planned correctly, this stretch of riparian forest would become excellent almost
continuous wildlife habitat.

Region #4
Rank – Red “stop”
Location – This is a very large area which crosses the border between Yorkson, the rest of
Willoughby, and Northeast Gordon Estate, and is covered in discussion #1 of the Northeast
Gordon Estate neighbourhood.
Description – See discussion in Northeast Gordon Estate section.
Importance to Willoughby – See discussion in Northeast Gordon Estate section.
Importance to Langley – See discussion in Northeast Gordon Estate section.
Recommendations – See discussion in Northeast Gordon Estate section.

Region #5
Rank – Red “stop” (some of the mixed forest habitat in this area is now gone)
Location – This is a fairly large area that crosses a good section of the Yorkson neighbourhood.
Description – The large mixed forest region that used to be found here was structurally diverse,
with good canopy closure, a 40% coniferous component and some interior forested area. The
forested area is connected to a number of other broadleaf forest sites that could be joined with
the large region shared by Northeast Gordon Estate. There is a significant amount of agricultural
land surrounding the area, but there is also some low intensity development, which may limit the
restoration potential of the site.
Importance to Willoughby – The remaining forest habitat in this area is still well connected
providing wildlife dispersal routes. The adjacency to agricultural land and low intensity
development also acts as a buffer to other activity.
Importance to Langley – Part of the urban forest network.
Recommendations – To the north of the region there is a fairly large wetland that should be
retained and protected. The proximity of the forested and grassland patches to the wetland
increases their habitat value greatly, and should be maintained in as complete a system as
possible to retain ecosystem function.
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5.6 The Rest of Willoughby
The rest of the Willoughby region includes the land bounded by the above neighbourhoods and
by the Surrey-Langley border. There are sections on the western border that are riparian. The
th

largest part of the area is bisected by 200 Street. There are forest patches of significant size as
well as low intensity development and agricultural land. There is some moderate to high intensity
development and the landscape becomes more fragmented towards the southern reaches,
characterized by low intensity development and mixed forest patches and hedgerows. There are
some larger patches of forest and grassland present, but most are disconnected and affected by
traffic, roads and development.

Rest of Willoughby
0.84%

Coniferous forest (0.25%)

0.25%

Broadleaf forest (45.21%)

18.49%

Mixed forest (13.45%)
Shrubs (4.03%)

0.67%

Exposed soil (0.59%)

45.21%

Dugout ponds (0.25%)
Herbs/Grasses (16.22%)

16.22%

High intensity (0.67%)
Low intensity (18.49%)

0.25%

Moderate intensity (0.84%)

0.59%
4.03%

13.45%

The rest of Willoughby includes all areas not included in a neighbourhood plan. This area is
highly fragmented by low, moderate and high intensity development and is bisected by 200

th

Street. The southern sections of this area contain mixed tree hedgerows and ornamental
plantings interspersed by shrubs and grasses. There are two fairly large riparian patches and
another large section that is shared with Northeast Gordon Estate.
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Region #1**
This area has subsequently been cleared and is reflected in the map above as exposed
soil. The forest patches that were present are discussed below.
Rank – Red “stop”
th

Location – Along the Surrey/Langley border on 196 Street.
Description – This area is highly riparian and very well linked. The forested river areas are part
of the Latimer Creek corridor. The drawback to this parcel is that it is separated from the rest of
th

the area by 200 Street. Most of the mixed forest areas in this particular parcel are either
hedgerows or landscaping elements. The region is large with some interior forest area found in
the large square patches to the south of the area. The square patches also have good canopy
cover with up to 80% closure. Square patches generally have the possibility of good forest interior
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and little edge as the regularity of the shape limits edge effects. There are some mature trees
present in the forest which help to create diversity and good wildlife habitat.
Importance to Willoughby – The square forest patches retain some good interior forest habitat
for secretive songbirds.
Importance to Langley – This area would be a very good wildlife area especially for birds and
would act as a stepping stone in and out of Surrey for many types of songbirds.
Recommendations – This is an important region as it would serve as a good corridor for wildlife
th

movement. The addition of wildlife underpasses underneath 200 Street would improve the
connectivity of this patch to others on the opposite side of the street.

Region #2
Rank – Red “stop”
Location – Northeast Gordon Estate
Description – This region is outlined in #1 of the Northeast Gordon Estate section of the review
as it crosses the border between Northeast Gordon Estate and Yorkson. The largest forested
area of this area is linked fairly well to some smaller ones within a developed area. These areas
would benefit from protection as passive parks with low intensity recreation.
Importance to Willoughby – See discussion in Northeast Gordon Estate section.
Importance to Langley – See discussion in Northeast Gordon Estate section.
Recommendations – See discussion in Northeast Gordon Estate section.

Region #3
Rank– Yellow “yield”
th

th

Location – Located west of 200 street, it crosses 196 Street into Surrey.
Description – This is a riparian site with fairly good linkages to the area to the south, but the
th

entire region has been fragmented by 200 street. On the other side of the street it is possible to
see where the road has cut off access to another forested area.
Importance to Willoughby – This is a highly riparian area which is important salmon habitat. It
also acts as an important wildlife corridor due to its length.
Importance to Langley – Very important for salmon and wildlife habitat as well as water quality.
Recommendations – The site needs to be preserved due to its riparian characteristics, but it is
important to note that wildlife will have a high mortality due to being hit by traffic as they try to
cross the road to the reach the opposite side; therefore alternate routes need to be set up through
corridor planning, or wildlife underpasses need to be considered.
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6.0 Recommendations
For each neighbourhood in Willoughby, the following recommendations can aid development
while considering wildlife habitat conservation. They are as follows:

Carvolth
th

In Carvolth, due to Highway 1 and 200 street bisecting the neighbourhood, it is difficult to make
recommendations for wildlife habitat in this neighbourhood. The best suggestions for this site
include: the use of wildlife underpasses and drift fencing wherever roads fragment habitat; the
retention of wide strips of forest to act as buffers between the roads and potential field or shrub
habitats; the retention or reconnection of wildlife corridors; and the use of Green Roofs and the
incorporation of wildlife habitat values in landscaping in the commercial/industrial areas.

Northeast Gordon Estate
Northeast Gordon Estate contains some of the best habitat in the area. Tara Farms and the
escarpment and the large region on the south eastern border are very diverse and valuable areas
that are highly beneficial to wildlife. Connections to these sites need to be re-established. The
riparian “fan” must be kept intact for groundwater, riparian and salmon habitat benefits. All of the
areas lend themselves well to self-directed nature guiding through interpretive trails and nature
walks with formal trails located along the edges of the forested areas.

Routley
Routley would benefit from the retention of smaller areas of habitat that are well-connected
through alternate habitat elements. Landscaping with native plants, Green Roofs, and retention of
larger stands of trees, as well as mature trees would create a green feeling throughout
commercial and industrial areas and would provide transitory habitat for species moving through
the area.

Southwest Gordon Estate
Southwest Gordon Estate is a very “green” neighbourhood with several areas of forest that are
well connected and surrounded by farm or grass fields. Development in the neighbourhood could
be planned so that corridors are maintained and larger patches preserved. Backyard habitat is a
good option here as there are a large number of residential units planned.

Yorkson
Yorkson has a good amount of higher quality habitat that could be better connected through
wildlife underpasses, hedgerows, wildlife corridors and other plantings. The larger patches of
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mixed and broadleaf forest should be protected as they have some interior area which is
important for several bird species. There is only one very large area remaining (between Yorkson
and Northeast Gordon Estate) which contains the best habitat in the area, however with
increased connections to other sites, habitat values would be increased.

Rest of Willoughby
The rest of Willoughby is a very large area that would benefit from wildlife underpasses under
th

200 Street and buffer plantings along the roadside where possible. There are connectivity
possibilities even though some clearing and development has already occurred. To help maintain
the greatest wildlife value through connections, riparian corridors must be maintained and
setbacks must be enforced. Enhancing backyard habitat through native plantings and hedgerows
may also be viable options to help provide wildlife habitat throughout the rest of Willoughby.
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6.1 General Recommendations
Identification of Sensitive Areas
It is vital that the areas identified as important or sensitive be recognized as such and protected in
some way, either by the placement of easements, conservation covenants or stewardship
agreements on the land, or by the inclusion of the land into passive parks. The areas in this report
that have been identified as high priority for preservation are those patches with a good diversity
of vegetation species, large size, adjacency to agricultural fields, location near or on streams,
creeks or wetlands, presence of interior area, and connection possibilities. These areas are very
valuable and can act as valuable wildlife habitat, and passive recreational destinations if
managed correctly.

Connectivity
Connections between patches must be established using greenways and corridors.
Fragmentation of habitat in Willoughby is obvious, but its effects can be mitigated through the
adoption of habitat-friendly development plans which include the establishment of wildlife
corridors. The creation of connections between habitat areas not only increases property values,
it also aids in the dispersal and movement of native species of wildlife found in Willoughby.
Smaller hedgerows and windbreaks also aid agriculture by reducing wind effects and acting as
living fences. Smaller connections can be made through other habitat creation techniques
including backyard habitat, riparian corridor maintenance and Green Roofs
(www.greenroofs.com).

Inclusion of Wildlife Values in Development Plans
When development does occur, it is recommended that it happen with greenspace and wildlife in
mind. For example, by placing culverts under major roads, roadkill may be lessened; by leaving
wildlife trees and large patches of habitat connected with others, there is room for species to
move through an area and away from the effects of development, and; by incorporating
landscape elements such as ponds, hedgerows and native plants, some habitat may be
preserved.
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7.0 Conclusions
The Willoughby Habitat Status Report outlines where important areas of wildlife habitat occur in
the Willoughby neighbourhoods. The area is developing rapidly and is expected to house sixty
thousand more people in the next few years. Some of the habitats identified in this report will be,
or have already been, lost to development. The Township of Langley Planning and Development
Department is attempting to mitigate some of this loss by planning a series of greenways
throughout the area, as well as retaining small areas of trees and forest.

There are large patches of forest, old field, wetland and grassland habitat that will be lost during
development. Some of this loss may be mitigated by using a report such as this one during
neighbourhood planning to fine tune development plans. By understanding where habitats are
located and their importance to wildlife in the area plans can be developed to incorporate wildlife
values. There are many techniques available to developers to avoid serious wildlife habitat
damage and guidelines for developers need to be set by local governments to ensure that these
techniques are used where appropriate.

The hope is that this report will highlight where habitat may have been retained and that the
lessons learned will be used in other developments throughout the Township. The focus for
wildlife in the Willoughby area should now shift to the retention and preservation of the green
space that remain; attempts to alter development plans that have not been finalized to include
wildlife values; and the creation of backyard habitat for birds, insects, amphibians, and reptiles in
backyards and on private property.

With our ever increasing population development is inevitable, although it does not have to come
at the expense of wildlife and habitat. Currently, there is little legislation in place to protect
terrestrial ecosystems and wetlands on private lands, and the responsibility lies with
municipalities to protect their own resources. Projects and reports like LEPS’ Wildlife Habitat
Conservation Strategy and Willoughby Habitat Status Report are designed to determine the
habitat needs of local wildlife and try to influence developers, planners and governments to
review techniques and guidelines, and perhaps come to an agreement on how to keep wildlife in
mind while developing urban areas over the long term.
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3

3

This map outlines those patches of forest that are of greatest importance for preservation or restoration. It
does not include thos e grasslands, wetlands or shrub patches that would also be of benefit to preserve.
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Appendix I: Summary of Willoughby Environmental Reports
** These notes are taken from the “Environmental Reconnaissance of the Willoughby 1 and
Willoughby 3 Neighbourhood Plan Areas”, Township of Langley, 1999, and from “The
Willowbrook/Willoughby Study”, UBC Study Team, 1997.
Climate and Soils
The climate of the area is comparable to the rest of Langley, and receives most of its rainfall in
late fall and early winter, November through January.

The soils in the area range from moderately to poorly drained, fine-textured glaciomarine and
marine deposits.
Topography and Drainage
The topography in the region is characterized by undulating slopes. These range from 2 – 5% to
steeper slopes, up to 15% that can be found in ravine areas. The tributaries Logan Creek, Jeffries
Brook and the North Creek stem from the major watercourses in the area, and there are many
roadside ditches. The Willowbrook aquifer underlies part of the Willoughby region. The study area
also overlies parts of the Nicomekl, Latimer Creek and Yorkson Watersheds.
Vegetation and Wildlife
Willoughby falls within the Coastal Western Hemlock biogeoclimatic zone. The zone is
characterized by a wet climate, mild temperatures and coniferous forests. In old-growth portions
of the zone, trees grow in a temperate rain forest climate, and can reach massive proportions.
There may be strong winds that cause disturbances in the forest canopy by tree blow down.
Wetlands are also common in this zone and can range from bog forests with irregular tree cover
to open bogs with few trees (Egan, 1999). Vegetation in the zone includes: western hemlock,
western redcedar; amabilis fir and yellow-cedar in wetter and cooler areas; Douglas fir, grand fir,
western white pine and bigleaf maple in drier, warmer areas; red alder on disturbed sites; black
cottonwood along rivers; and lodgepole pine on very dry sites (Egan, 1999).

In the Willoughby region, extensive logging occurred prior to 1950, so the vast majority of
forested sites are less than 60 years old. There are some stands of older or more mature trees,
and these make up part of the diverse canopy of some stands. The existing second growth forest
that does remain has undergone significant changes and fragmentation due to the rapid increase
rd

in development in the area. Some of the more notable parcels of habitat are: on both sides of 73
th

and 76 Avenues between 202A Street and the eastern boundary of Willoughby; the areas north
nd

and south of 72

th

A venue and east of 208 Street have some of the largest areas of mixed forest;
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rd

th

th

and the area bounded by 203 Street (west), 206 Street (east), 68 Avenue (north) and 66

th

A venue (south) also contains a large area of mature trees. The largest block of habitat is a patch
of approximately 48.7 acres located between 72
nd

Street, 72

nd

th

th

th

and 76 A venues. However, 210 Street, 200

th

A venue and 68 Avenue all impede wildlife movement to and from the patch. These

will be covered in the discussion of important areas in Willoughby.

The mixed forests of this region contain species that include: bigleaf maple, red alder, black
cottonwood, paper birch, western red cedar and Douglas fir, with an understory of hardhack, wild
rose, twinberry, elderberry, vine maple, willow, thimbleberry, Himalayan blackberry, salal, sword
fern and other species. The deciduous forests tend to be dominated by alder, black cottonwood,
birch and maple. The majority of the natural habitat in the region has been fragmented by
residential, commercial, industrial and transportation development, and this accounts for better
than 50% of the land use in Willoughby.

During 3 bird enumeration studies performed by Toochin and Hall in 1997, 96 bird species were
identified, which represents almost half of the birds ever observed in the Langley area. This gives
a good indication of the diversity of habitats found in the Willoughby region. In total, there are a
possible 198 species and subspecies of birds possible in Langley including migratory, exotic and
native species.

Most of the woodlots in the region are small, fragmented and have little interior area. This
fragmentation cuts off populations from one another and creates areas of genetic isolation. The
absence of enough interior space also limits the number of species and the diversity of species
found in a woodlot or forest.
Important Areas
The study done in 1993 by the Westwater Research Centre on the Environmentally Sensitive
Areas (ESA) in Langley identified a number of sensitive areas that they suggested should have
some type of protection or preservation. There are 3 such areas in the Willoughby/Willowbrook
area. These include:

1.

The Latimer Creek headwaters.
The headwaters are located to the extreme northwest of the study area. The Carvolth
neighbourhood plan encompasses the majority of the watercourse in Willoughby. The
Langley ESA ranked the corridor as #1 for the watercourse. The ranking is based on the
creek having the greatest number of ecologically important features or being most
susceptible to disturbance. Disturbance or destruction of the area would mean a loss of
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biodiversity and/or disturbance of ecological function, and would result in a very long,
slow recovery process. In this case, the creek is ranked as fragile.
The creek, as well as being good wildlife habitat is also a salmon spawning location. The
ESA recommend that a buffer should be left around the stream (30 m) and development
should be placed 50-100 m from watercourse.

2.

Willoughby/Willowbrook.
Willoughby/Willowbrook has been identified as being ecologically sensitive. It has been
ranked #3 because it is a wildlife corridor with some connection between patches and to
surrounding areas. The site contains small patches of urban forest which act as stepping
stones for wildlife. There are slopes to the east that overlook Milner which are sensitive to
erosion and should be kept forested to prevent extensive damage. The ESA
recommends maintaining the wooded character of the area not only for aesthetics but
also for wildlife habitat and erosion control.

3.

Tara Farms
th

This is an area located southeast of 76 Ave. and 210th St. that has a large stand of
mixed forest which contains one of the few natural stands of broadleaf trees left in
Langley. Wildlife found in the area includes birds of prey and songbirds. It is rated #1 for
cultural significance – view, location – adjacency to a watercourse, and rarity – the
presence of older conifers (60 – 80 years old). The ESA recommends maintenance of
forested areas for wildlife, and maintenance of the agricultural area as a buffer.

The presence of these significant areas in the Willoughby/Willowbrook site makes it important to
identify and rank some of the patches of remaining habitat to try to prevent further fragmentation
or destruction and to create a well-connected series of habitat patches to promote biodiversity
and maintain the “natural” character of the site.
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Appendix II: Location of Willoughby
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Appendix III: Optimal Form and Function
These values represent the optimal form and function of habitat required by species in the
Township of Langley. They are based on the requirements of focal species (Appendix XI)
identified through the Wildlife Habitat Conservation Strategy and are meant to act as general
guidelines.
•
•
•
•
Wetlands

Herbs/Grasses

Deciduous forest

Coniferous forest

Mixed forest

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Shrubs

•
•
•
•

At least 1400 ha in size or smaller wetlands (> 0.5 ha) that are well
connected and within 200 m of each other
Dense emergent vegetation > 2 m tall
50:50 emergent vegetation:open water ratio
Permanent or long-lasting water 0.5 – 2 m deep with a sediment
bottom
Coarse woody debris
Mudflats or flooded areas
Surrounding forests or grasslands 2500 ha in size
Close to forests or agricultural fields
Canopy closure 30 – 75%
Shrub cover 50 – 100%
Old field (lightly grazed land, fallow fields) > 50 ha
Close to or surrounding large woodlots > 120 ha
Adjacent to wetlands that are > 2 ha
Native grasses 25 – 30 cm tall
Large farm fields with water sources within 100 m
Grain fields are best
Leafy cover crops are also beneficial
Scattered buildings
Corridors on either side of streams should be at least 30 m wide
Upland stands 300 – 1000 ha
Coarse woody debris, snags and litter on forest floor
Wildlife corridors minimum 30 m wide to > 100 m wide
Groves of alder and willow that are > 0.4 ha
Trees > 30 years old
Canopy cover 50 – 70 %
Some openings in the canopy
Adjacent to wet meadows, wetlands, grassy areas etc.
A variety of species and various aged trees
Some trees > 15 cm in diameter
Upland forests 300 ha in size
30 m wide riparian corridors on either side of stream
Trees > 100 years old
Open space and a moist environment
Snags and coarse woody debris on forest floor
Some trees > 15 cm in diameter
Contain elements of above deciduous and coniferous forest with a mix
of both coniferous and deciduous trees of varying ages and sizes
Patches of shrubs 20 ha in size
Shrubby openings close to bare ground or old field with tall trees
nearby
Shrubs must be dense enough to conceal nests
Must have water nearby
Patchily distributed shrubs
Riparian shrubs also require open water and dense alder and willow
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High Intensity
development

Moderate Intensity
and Low Intensity
development

Open water

•
•
•
•
•
•
•
•
•
•
•
•
•
•

thickets in association
Buildings, bridges and roadsides for nesting and roosting
Sites close to water and alternate nesting (i.e. forests)
Bird and bat boxes made available
Some areas 300 ha or larger (i.e. parks)
Backyards and gardens with native plants and fruit or nut bearing
species
Feeders and boxes available
Adjacent to natural habitat i.e. farmland, parks or wetlands
Parks etc. should be equipped with ponds where possible and the use
of pesticides and fertilizers should be discouraged
Clean, clear open water < 2 m deep
Coarse woody debris and shorelines
100 ha in size where possible or in close proximity
Emergent vegetation:water ratio should be 50:50
Adjacent to forest, grass or herbaceous habitats
Buffer strip of habitat 15 – 150 m wide between open water and any
development

These values are based on the habitat requirements of a series of focal species. Focal species
are birds, mammals, amphibians and reptiles chosen to represent a larger groups of organisms
based on their habitat requirements, ease of monitoring, public appeal, and regional/national
importance.
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Appendix IV: Habitat Requirements
Important habitat features:
Composition
Composition of habitat relates to the number and variety of tree and plant species present, the
ages of the trees and plants, and the number of forest characteristics (downed wood, snags etc.)
that make up the patch. In general, the more diverse a patch is the better the habitat contained
within it, and the more likely it will be home to native species and other species dependent on
forest characteristics.

Size
Size of habitat is relatively easy to determine when examining forest patches. The larger the
patch, the more interior there will be and the greater chance there will be interior dependent forest
species present. As these species are some of the most sensitive to disturbance and forest loss,
this indicator works well when assigning a higher rank to a large patch.

Adjacency
Adjacency relates to the habitat located beside, or in proximity to the forest patch. This could
include agricultural land, shrubs, low intensity development, open water or wetlands. Depending
on the species, farm fields can be very important when located beside a forest patch, and low
intensity development may provide foraging habitat while the adjacent forest provides shelter and
roosting sites.

Connectivity
Connectivity or potential for connectivity are also important aspects of habitat. Connected patches
provide good habitat as they allow for wildlife population to flow from one area to another (see
section 3.2 for a discussion on corridors). Potential for connectivity can be viewed as corridors
that once existed between two disconnected patches, or as large patches that through constant
disturbance have been reduced to small, disjunct patches. Connected patches are a high priority
for preservation, and potentially connected patches are high priority for reconnection through
restoration work.

Sensitivity
Sensitivity plays an important role in habitat analysis as well. If an area has a wetland, or is a
good patch of forest with deep interior, the area will be classified as sensitive. Escarpments,
ravines and other geographical features can also be classified as sensitive due to their unique
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geological characteristics. In addition to physical features, the presence of rare plant and animal
species are key indicators for classifying an area as sensitive.

Human Impacts
Human impacts can also play an important role in the analysing features of wildlife habitat. In
Willoughby, many of the remaining forest patches have been fragmented by roads, subdivisions
and Highway 1. The creeks that are found in the region run through residential areas and
underneath the highway, making them susceptible to pollution and alteration. Roads create their
own hazards to wildlife through roadkill, dust, noise and toxins (i.e. road salt). The effects of road
noise and pollution can be measured up to 100m into a forested area from the road edge
(Underhill and Angold, 2000) and can negatively impact songbirds, amphibians and small
mammals. Therefore it can be assumed that if a road fragments a forested area, the habitat value
in that patch would be lower than if it were a complete, uninterrupted patch.

Trails running through a patch create more opportunities for humans to gain access to the area.
The effects on wildlife may include: abandonment of nest or roosts due to flushing; injury or death
by domestic animals; pollution through litter and increased run-off from paved trails; soil
compaction; and destruction of vegetation. Well managed trails can have less impact as they may
incorporate porous paving materials, fencing and dogs -on-leash areas, which help reduce
disturbances to wildlife.
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Appendix V: Forest Habitat Guidelines
Summary of Canadian Wildlife Service Ontario’s Forest Habitat Guidelines:
Parameter
% of forest cover
Size of largest forest patch
% of watershed that is
interior forest (100 m and
200 m from edge)
Forest shape and proximity
Fragmented landscapes and
corridors
Forest quality

Guideline
Minimum 30% of a watershed should be in forest cover
2
At least one 2 km forest patch which is a minimum 500 m wide
Greater than 10% forest cover 100 m from edge, greater than
5% forest cover 200 m from edge
Patches should be square or round to maximize interior area
and be in close proximity, within 2 km, to adjacent patches.
Corridors for wildlife movement should be a minimum of 100 m
wide
Watershed forest cover should be representative of the full
diversity of species composition and age structure found in the
ecoregion
2

Percentage of forest cover: for these guidelines, a 2 km patch is considered to be an absolute
minimum to allow for interior forest area, although the probability of detecting true forest interior
species in a patch of this size may be as low as 20-30% (CWS, 2000). As the amount of available
forest declines, so does the number of forest-dependent species, including birds, mammals,
amphibians and reptiles. The most affected species are forest-dependent birds; therefore they
are the best indicators of habitat quality. Many birds have very specific habitat requirements and if
these are not met, the species will not populate the area in question. The disappearance of a bird
species from an area is a good indication of habitat loss. Some of the most stringent birds in
terms of interior forest habitat needs include the pileated woodpecker, the brown creeper and the
red-breasted nuthatch.

It is important to note that although we recognize a corridor as a connection between patches,
most species do not see it as such. They will see a corridor as a continuation of desirable habitat
and once they have entered it, their movement is channelled and restricted, and they will naturally
move into the next patch. Due to this restricted movement, it is important to retain the integrity of
the corridor otherwise its purpose is lost.

In the following diagram, patches of habitat are connected with corridors. The diagram on the left
shows a thin corridor with very little interior area. This type would encourage the passage of edge
species only, and interior dependent species would remain stranded within the habitat patches.
The picture on the right shows a corridor with a good amount of interior area allowing for the
dispersal and migration of a great many species. As well, the buffer zone surrounding the corridor
and the exterior areas of the corridor and patches can be used to include low intensity recreation
(i.e. hiking, etc.), development and/or agriculture. Buffer zones can also be managed also for
desirable edge species.
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(Adapted from: USDA, 1999)

Corridors for wildlife can also be found in the form of riparian corridors, grassed fence lines where
the grass is not mown, hedgerows, and connected agricultural fields. Unfragmented corridors are
the ideal, however backyards and gardens may also serve as stepping stones or corridors if they
contain native species and are located in close proximity to each other.

When designing corridors and patches it is important to incorporate human activities. Trails are
important as they provide access for the public, but they can also be highly disruptive to wildlife.
Informal trails in the form of bike, horse and foot paths through the underbrush can cause a great
deal of damage by trampling plants and encouraging the growth of invasive plant species. Dogs
running off leash disturb birds and small mammals. One method for minimizing wildlife
disturbance is to create formal trails along the outside of the corridor or patch in the buffer area
and to concentrate human activities there. Fencing can exclude dogs and bikes, and can be used
to erect signage. By limiting the amount of human activi ty in the middle of these areas, they are
able to regenerate and age naturally. Sensitive and shy species are not exposed to disturbances
and have a better chance of reproducing successfully.

An alternative to corridors is providing a network of small forest patches that can be used as
stepping stones to help preserve populations, but these would have to be managed as a whole
and protected from removal to maintain their benefits. There are such patches present in
Willoughby, but managing them effectively is a daunting task. Even though corridors are not the
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perfect solution, they seem to be the best answer to the complex problem of habitat loss
(McKenzie, 1995).

The best interior habitats are found in patches that are square or round. The amount of interior
habitat is maximized in these shapes, while an irregular-shaped patch has less viable habitat to
be used and is generally more edge than interior in composition.
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Appendix VI: Riparian Habitat Guidelines
The Canadian Wildlife Service Ontario has also developed guidelines for riparian areas. These
are appropriate as there are several riparian zones found in the neighbourhoods of Willoughby.

Summary of Riparian Habitat Guidelines
Parameter
% of stream naturally vegetated
Amount of natural vegetation
adjacent to streams

Guideline
75% of the stream length should be vegetated
Streams should have a minimum 30 m wide buffer on
either side vegetated with native species
(CWS, 2000)

The buffers required for the Willoughby region depend on the land use surrounding the stream.
For the most part, there is a lot of agriculture and low density development, and run-off may be a
problem, so a larger buffer between activity and the stream would be most beneficial. The
absolute minimum suggested for a riparian buffer is currently 15 m from top of bank. With
increased impervious surface there is more runoff from rain and storm events, resulting in an
increase of sediment, chemicals and other detrimental substances can be washed into the
watercourse. For those areas that are low density residential or have low impact use, a smaller
buffer may be appropriate; however as the amount of impervious surfaces increases, the larger
the buffer between streams and creeks needs to be. Riparian buffers of 30 m may be more
appropriate, or even up to 350 m if the buffer is to be used as a wildlife corridor, for species
including the Pacific water shrew. Many other species of wildlife also use large riparian corridors
for movement, and they can be successfully linked to terrestrial patches to create connected
habitat for wildlife. Currently, the Township of Langley recognizes 15 and 30 m buffers to
development along stream banks and incorporates them into development plans.

The watershed forest cover should also be diverse. As outlined in Appendix I, the Coastal
Hemlock ecoregion includes a variety of different species that depend on climate conditions. To
be considered diverse, forest patches should contain several species representative of the
ecoregion in varying densities and ages. In a disturbed area like Willoughby, most forest patches
consist of mainly black cottonwood, alder, maple and birch, with only a few conifers. There are a
few diverse patches left in Willoughby and these should be assigned high priority status in terms
of conservation. Diversity may also refer to the age classes found in a forest stand. Most
replanted areas are monospecies, even-aged, single height trees that will grow at the same rate
and do not include trees that project above the canopy or act as understory. There are a few
patches in the Willoughby area that are also of different age classes and these too should be
given high priority status.
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Appendix VII: Wildlife Use of Various Sized Habitats
Although having suitable sized patches alone may be suitable for some species, it is important to
have connections through wildlife corridors as discussed in the previous sections. Many species
need to disperse and establish territories once they have left the nest/den, others have large
ranges where they feed, and corridors connecting patches of suitable size help preserve a
network of habitat that some native wildlife require. The following table from CWS gives a good
indication of how wildlife use different patch sizes of habitat and which species may be found:
Patch Size (ha)

1

4

10

30

50-75

100-400

1,000

10,000

Forest
Common mammals – grey
squirrel, common birds –
American crow, a few forest
birds – black-capped
chickadee, western wood pewee
A few common edge birds –
downy woodpecker, brownheaded cowbird, some
mammals may be present chipmunks
Still dominated by edge
species, may have very small
areas of edge habitat – hairy
woodpecker, may be large
enough to support some
species of salamander
Very small populations of
interior species – winter wren,
brown creeper. Area sensitive
species may be present
Still mostly edge but will
support small populations of
most birds – warblers,
flycatchers – except those with
very large home ranges
All forest-dependent bird
species, many still with low
numbers and may be absent if
there is no suitable habitat
nearby
Suitable for almost all forest
birds, some forest-dependent
mammals present but most
still absent
Almost a fully functional
ecosystem
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Grassland

A wide variety of generalist
species none of which are
dependent on grassland

Some common grassland
species may be present –
meadow vole, short-tailed
shrew

Some common grassland
birds – savannah sparrow,
Western meadowlark

Most grassland mammals and
a few more birds

More bird species – Northern
harrier, short-eared owl

Grassland-dependent species

Almost all grassland species
Minimum size for a fully
functional ecosystem, some
species may still be near their
minimum viable level

These guidelines provide a good framework for the amount of habitat that should be preserved if
it still exists in a patch. Although much of the habitat in Willoughby is fragmented, there are still
some patches of forest that range from 1 – 75 ha in size, and some grassland patches that are as
large as 100 ha. These are areas that should be retained and preserved as they support the
largest range of species in the most complete habitats available.

According to the CWS information, in terms of forest rehabilitation guidelines, a 200 ha patch will
support 80% of forest interior birds species; a 100 ha patch will support 60% of forest interior bird
species; a patch 50-75 ha in size will support some interior bird species but several will be absent
and edge species will dominate; a patch 30-50 ha in size may support only a few interior bird
species; and a patch less than 20 ha will support only those species which use edge and interior
habitats (CWS, 2000). The information presented here represents patches that would be found in
a fragmented urban landscape. In the interest of biodiversity, bigger is definitely better. With a
larger forest patch, edge effects are lessened and interior forest dependant birds will be more
successful. As edge increases, nest predation and the occurrences of invasive species increases.
The more suitable habitat there is, the richer the diversity of species that will use it and the more
complete the ecosystem. Deep interior and interior areas are only found in those patches of forest
large enough to support a good diversity of species. These numbers are meant to be used as
guidelines only, and it is unlikely that the results predicted here would prove true in all
circumstances.
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Appendix VIII: Patch Principles
The following principles serve as a general summary to guide the restoration and preservation of
important habitat patches (USDA, 1999):
1.

Connected patches are better than separated patches. They increase habitat by
providing wildlife access to larger total areas of habitat which in turn increases the
success of populations. They also provide safe access to a variety of habitats throughout
a species’ home range. Connected patches allow for dispersal and migration of wildlife as
well as seeds and spores of various native plant species. Corridors and their connections
may also prevent the movement of undesirable exotic species by blocking the movement
of the wind and improving the landscape to better suit native species.

Where possible, it is recommended that corridors be placed in areas of historic
connection, as animals are more likely to use them. If this is not possible, connections
can be made in new areas, but their use must be studied. In some cases, isolated
populations can develop unique genetic specializations, which could be lost if unique
populations are allowed to interact with other metapopulations.

2.

Continuous corridors are better than fragmented corridors. Gaps in a corridor interrupt
the movement of species through it. This is devastating especially for interior dependent
species. The ability of a species to cross a gap depends on its speed, its tolerance for
edge conditions, the length of the gap, and the contrast between the gap and the corridor
habitat. The presence of a road or other hazard will also determine the success of a
species crossing that gap. Gaps allow for the movement of undesirable species through
creation of edges and facilitate movement across the corridor which creates disturbed
areas. Exotic species thrive in these disturbed areas.

3.

Wider corridors are better than narrow corridors. Corridors at the regional or watershed
level generally act as transitional habitat for species moving through them. The longer
this takes, the more important the habitat function becomes. A wider corridor will have
less edge and more interior effectively increasing the number of species able to use it.

4.

Multiple corridor connections between patches are better than one. This is especially
important at a small scale. If there are multiple paths for an animal to take, then it is more
likely to use them and complete the journey from one patch to another. It is usually by
chance that a species makes it from one patch to another. By increasing the numbers of
connections, the chance that the journey is completed successfully is increased as well.
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The placement of multiple corridors and small, closely located patches of habitat between
larger patches creates additional escape and dispersal routes for wildlife. If a corridor is
lost through development, disaster etc., then there is still connectivity between patches.

5.

Structurally diverse patches and corridors are better than simple ones. Diversity in this
case refers to both the different vertical “layers” of a patch, as well as the number and
types of plant species occurring there. Vertical layers are the amount of litter on the
ground, the amount and types of herbs and grasses, the cover provided by shrubs and
small trees, different aged (and sized) trees and shrubs, and finally the amount of canopy
cover provided by trees. A variety of heights it importance as it allows the best cover at all
levels. Each layer may provide different food, cover and nesting requirements for a
variety of species. Horizontal layers include the adjacency of fields, wetlands and other
forested areas to the patch and/or corridor in question. If there are a variety of habitats in
proximity to the corridor and habitat patches, then the overall quality of the corridor is
increased.

Diversity surrounding the corridor is also important. Within the corridor, a diverse number
of native species of trees and shrubs should be used, including fruit and nut-bearing
species. The area surrounding the corridor should have transition zones of grasses or
shrubs, and should be located adjacent to various habitats such as pastures, wetlands,
old field etc. Encroachment of invasive species can be avoided. A source of fruits and
nuts for consumption is available for both the wildlife and property owner.

Hedgerows
The guidelines for the composition of a hedgerow include:
•

At least two rows of woody plantings;

•

25% of the trees and shrubs should be evergreen for year-round cover; and

•

A strip 3 m (10 ft) wide on either side planted with grasses or native plants (USDA, 1999).

Hedgerows (large, long stands of trees, shrubs and plants which act as a barrier) have many
benefits to the land owner. They create a windbreak for homesteads and fields, known as
shelterbelts. Shelterbelts have been proven to reduce the wind velocity on the lee side by 8 to 10
times which may help control soil erosion. They act as traps for snow which in turn increases the
amount of moisture available for the land. They also act as fruit and berry producing areas on the
landscape, and as living fences preventing movement of invasive species, pests and other
unwanted organisms.
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Appendix IX: Ranking System
(Adapted from Brophy, 1999)
Points

1

2

3

4

5

Size

< 1ha

1 – 5 ha

5 – 10 ha

10 – 20 ha

> 20 ha

Some

Structurally

Compositionally

diversity

diverse

diverse

To high

To moderate

To low

intensity

intensity

intensity

development

development

development

Forest
Diversity

Adjacency

Forest

Monoculture
or single
aged stand

None (edge)

Interior

Some
interior

Good interior

Structurally &
compositionally
diverse
To

To intens ely used

wetland/riparian,

agricultural land

low intensity ag.,
shrubs, fields etc.

Some deep interior

Deep interior

Somewhat

Connectivity

Patch

In proximity

connected

Well connected

Part of large

(< 2 km)

(1 - 2

(> 2 connections)

forest > 20 ha

connections)

Riparian

No

Yes

Based on this system, excellent habitat would score 26 or 27 points (depending on adjacency)
while poor habitat would score 6. This ranking system is somewhat subjective, but gives some
indication of areas of importance. Ranking was also based on whether the site was a candidate
for preservation and/or restoration. Sites of high diversity, interior and adjacency are ranked
medium, high or top for preservation, while sites that are less suitable for habitat but have
potential for wildlife habitat are ranked medium, high or top priority for restoration.

Top sites for preservation are considered the best in habitat quality and of need of measures to
protect them. High sites are of very good habitat quality and should be considered for protection,
and medium sites are of good habitat quality and would benefit from protection.

Top sites for restoration are areas that may be connected to other sites of excellent habitat quality
or may be improved through easy measures to enhance their overall quality. High sites are in
need of some restoration, but may be expensive or of little value, medium sites may be areas of
good habitat quality that are located close to a road or other unsuitable habitat and would benefit
from buffers, corridors or other habitat enhancement, but may not retain good diversity or habitat.
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Appendix X: Observed Species in Willoughby
Willoughby
(Langley Field Naturalists and Willoughby residents)
Birds
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Great blue heron (blue-listed)
Bald eagle
Cooper’s hawk
Red-tailed hawk
Common barn owl (blue-listed)
Snowy owl (seen once)
Western screech owl
Great horned owl
Barred owl
Northwestern crow
Common raven
Steller’s jay
Rufous hummingbird
Pileated woodpecker
Downy woodpecker
Hairy woodpecker
Northern flicker
Black-capped chickadee
Chestnut-backed chickadee
Dark -eyed junco
Spotted towhee
American robin
Varied thrush
Swainson’s thrush
Bushtit
Brown creeper
Red-breasted nuthatch
Ruby -crowned kinglet
Golden-crowned kinglet
Song sparrow
Fox sparrow
White-crowned sparrow
Golden-crowned sparrow
House finch
Winter wren
Bewick’s wren

Mammals
• Northern flying squirrel
• Coyote
• Mule deer
Amphibians
• American bullfrog
• Pacific tree frog
Note: Willoughby could act as a stepping stone between Washington State, Campbell Valley Park,
Abbotsford and the North Shore and as such, transient species may be observed from time to time.
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Appendix XI: Focal Species List
Open Water
Painted turtle
Hooded merganser
American coot
Osprey
Townsend’s big-eared bat
Wetlands
Long-toed salamander
Green-winged teal
Blue-winged teal
Marsh wren
Rough-skinned newt
Common yellowthroat
Wood duck
Riparian Coniferous and
Riparian Mixed Forest
Pacific-slope flycatcher
Ensatina
Western screech-owl
Band-tailed pigeon
Mature Coniferous
Forest
Pileated woodpecker
Northern flying squirrel
Brown creeper
Red-breasted nuthatch
Douglas squirrel
Olive -sided flycatcher
Winter wren
Mature Mixed and
Deciduous Forest
Great horned owl
Northern saw-whet owl
Western wood pewee
Western red-backed
salamander
Western tanager
Cooper’s hawk
Riparian Deciduous
Great blue heron
Willow flycatcher
Warbling vireo
Bullock’s oriole

Riparian Shrubs
River otter
Western terrestrial garter
snake
Virginia rail
Yellow warbler
Wilson’s warbler
Green heron
Unaffiliated or Special
Measures
Belted kingfisher
Killdeer
American dipper
Common snipe
Young Coniferous,
Deciduous, and Mixed
Forest
Townsend’s chipmunk
Douglas’ squirrel
Yellow warbler
Willow flycatcher
Pine siskin
Downy woodpecker
Hedgerows
Bushtit
American goldfinch
Western meadowlark
Grass- Improved
Pasture, Unimproved
Pasture, Old Field,
Passive Recreation, and
Active Recreation
American goldfinch
Sandhill crane
Northern harrier
Red-tailed hawk
Barn swallow
Townsend’s vole
Savannah sparrow
Barn owl
Short-eared owl
Farm Fields
Common snipe
Trumpeter swan
Tundra swan
Northern pintail
Mourning dove
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High Intensity
Development/Moderate
Intensity No Trees
Peregrine falcon
Big brown bat
Little brown bat
Brewer’s blackbird
Moderate Intensity With
Trees/Low Intensity
Rufous hummingbird
Spotted towhee
Dark -eyed junco
Violet-green swallow
Cedar waxwing
Pacific tree frog
Barn swallow
Bewick’s wren
House finch
Song sparrow
Northern flicker
At-Risk Species
Oregon spotted frog
Pacific water shrew
Red-legged frog
Painted turtle
Western grebe
American bittern
Sandhill crane
Green heron
Gyrfalcon
California gull
Short-eared owl
Band-tailed pigeon
Snowshoe hare (esp.
subspecies)
Southern red-backed vole
(esp. subspecies)
Long-tailed weasel (esp.
subspecies)
Peregrine falcon (esp.
subspecies)
Townsend’s mole
Trowbridge’s shrew
Townsend’s big-eared bat
Keen’s long-eared myotis
Lewis’ woodpecker
Western meadowlark
Great blue heron
Trumpeter swan
Short-billed dowitcher
Western screech-owl
Barn owl

Appendix XII: SHIM Methodology
When interpreting aerial photos (orthophotos) the interpreter must be able to distinguish between
different types of vegetation, development and forest type. Each section of habitat is then
identified by drawing a polygon around it in a GIS and assigning a land cover class (see below).
When they are ground-truthing polygons, crews must be able to identify forest cover types
including: vegetation classes, degree of disturbance in an area, and significant wildlife trees. All of
this information is important as habitat changes rapidly in some areas, often in the space of a few
months.
SHIM Land Cover Classification System
Land Cover Classes Used for Photointerpretation and Field Sampling
Class
Coniferous forest

Code
VNF

Broadleaf forest

VBF

Mixed forest

VMF

Shrubs

VSH

Herbs/grasses

VHB

Exposed soil

NEL

Human-made
surfaces (high
imperviousness)

NHR

Human-made
surfaces (medium
imperviousness)

NMR

Human-made
surfaces (low
imperviousness)

NLR

Description
This area has a natural tree crown cover of 20 % or more of the
total polygon area, and at least 80 % of the trees are conifers
This area has a natural tree crown cover of 20 % or more of the
total polygon area, and at least 65 % of the trees are broadleaf.
This area has a natural tree crown cover of 20 % or more of the
total polygon area, but of the total trees no more then 80 % can be
conifer and no more then 65 % can be broadleaf.
The area has less than 10 % tree crown cover and natural shrubs
constitute 20 % or more of the ground cover. Shrubs are defined
as multi-stemmed woody perennial plants, both evergreen and
deciduous.
Qualifier:
d
The area has less than 20 % tree cover, less than 20 % shrub
cover, and 20 % or more natural herbaceous cover. Herbs for this
classification are defined as grass-like vascular plants, including
ferns and forbs, without a woody stem. Some dwarf woody plants
may be included in this category.
A class qualifier must be assigned to this category.
Qualifiers:
ag, n, ur, r, d, and u
Areas where recent disturbance, either human or natural, has
exposed the soil substrate, such as in development sites or soil
slides. The main characteristic is exposed soil under active erosion
processes.
Areas covered by highly impervious man-made surfaces such as
pavement, concrete, and buildings with total impervious area > 40
%. This class can include industrial, commercial, and residential
areas as well as roads and greenhouses.
Qualifiers:
ag, ur, r, and d
Areas covered by moderately impervious man-made surfaces with
total impervious area between 10-40 %. This class is similar to the
human made surface (high imperviousness) class but more
vegetation is present.
Qualifiers:
ag, ur, r, and d
Areas of low impervious human made surfaces with total
impervious area < 10 %. Such areas may include low density
suburban houses, barns, horse tracks, paddocks, or gravel or
packed soil parking lots.
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Row Crops

NAG

Planted tree farm

NTF

Dug-out pond or
reservoir

DOP

Natural wetland

WN

Qualifiers:
ag, n, ur, r, and d
Areas of agricultural crops and farmland. Agricultural areas where
rows cannot be identified should be classified as Herbs/grasses
with an agriculture qualifier.
Areas used as tree farms, including Christmas tree farms,
ornamental tree nurseries, and fruit orchards.
Dug-out ponds, either of natural or man made origin, which have
been excavated and are maintained. They are mostly cleared of
vegetation and may be under sudden human induced water
fluctuations.
This class includes natural wetlands which are largely undisturbed
by human modification and retain most of their natural
characteristics.

Class Qualifiers Used for Photointerpretation and Field Sampling
Qualifier
Agriculture

Code
ag

Natural

n

Urban/resid
ential

ur

Recreation

r

Disturbed

d

Unknown

u

Description
This area may be used for agricultural purposes including hay fields and
grazing pastures.
This area is dominated by native herb/grass species and its appearance
is not modified by human use.
This area is composed of residential lawns, and may contain clumps of
shrubs and trees. Vegetation is controlled and maintained by fertilizing,
weeding, mowing, and pruning.
This area is used for recreational fields, with heavily controlled and highly
maintained vegetation. Examples of this area include golf courses,
school fields, or parks.
This area has been recently disturbed and is undergoing early
successional stages. Vegetation may consist of native and non-native
grasses and/or small shrubs, and small patches of exposed soil may be
visible.
The use of this area cannot be identified.

Class Qualifiers Used Only in Field Sampling
Qualifier
Veteran trees

Code
v

Wildlife trees

w

Description
The area includes young or mature forest with scattered large old trees
within.
This qualifier will be used in combination with forest classes when snags are
present and have significant potential wildlife value.

Vegetation Structural Stages Used Only in Field Sampling
Class
Shrubs

Stage
Low shrubs

Code
3a

Shrubs

Tall shrubs

3b

Forest
cover

sapling

4

Description
Communities dominated by shrub vegetation less than 2 m tall; tree
seedlings may be abundant; time since last disturbance is > 20 years
for normal forest succession.
Communities dominated by shrub vegetation more than 2 m tall; tree
seedlings may be abundant; time since last disturbance is > 40 years
for normal forest succession.
Typically there is a high density of trees: the main characteristics of this
stage are: trees that have overtopped shrub and herb layers where self
thinning is not evident. Trees are usually younger than 40 years for
normal forest succession.
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Forest
cover

young

5

Forest
cover

mature

6

Forest
cover

Old forest

7

The main characteristics of this stage are that self-thinning has become
evident and the forest canopy shows three distinct layers (overstory,
intermediate, and suppressed). Dominant trees are generally between
40 and 80 years of age.
The main characteristic of this stage is the canopy has begun to open
and the understory has become well developed. Dominant trees are
generally older then 80 years.
The main characteristic of this stage is a structurally complex forest
with snags and downed logs in all stages of decomposition and patchy
regeneration. Dominant trees are generally older then 250 years.
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Appendix XIII: Glossary of Terms
Biodiversity – refers to all living things on the earth, the attributes that make them unique and
the way they interact with each other. It includes genetics, species, ecosystems and all the
process of which they are a part.
Blue-listed Species – a species that is vulnerable or sensitive and whose numbers may be
affected negatively by over-hunting, habitat loss or predation.
Broadleaf – deciduous trees, where the leaves are shed in winter (e.g. maple, oak, elm etc.).
Canopy Class – a ranking of the amount of canopy closure from 0-5:
0 = 0% coverage (no tree cover)
1 = 1 – 20% coverage
2 = 21 – 40% coverage
3 = 41 – 70% coverage
4 = 71 – 90% coverage
5 = > 91% coverage
Canopy Closure – the amount of ground coverage produced by trees when the leaves are
fullest. Generally measured by how much of the sky is seen, and then subtracting this from 100 to
obtain the density of the canopy in a percentage.
Climax Forest – the naturally occurring native forest type, characterised by a diversity of species
and ages of trees.
Compositional Diversity – the amount of varying tree species in a forest, generally measured by
number of species present.
Coniferous – trees that do not lose their leaves in winter. They are generally characterised by
having thin, flat, and/or needle-shaped leaves that are a deep green colour (e.g. fir, pine, spruce
etc.). Also known as evergreen.
Corridor – see wildlife corridor
Deciduous – see broadleaf
Dispersal – the movements of young animals and birds away from their area of birth. This is
generally undertaken in order to set up new territories and find mates.
Extirpation – a local extinction of a species. In some instances, extirpation may be as extreme
as the extinction of a species from the wild in Canada.
Geographical Information System (GIS) – a computer system set up to create digital maps and
databases, and to perform statistical analysis on varying sets of data.
Ground-truthed – a process where a team of individuals visits sites of interest or sites that are
uncertain on aerial photos and analyses them for canopy closure, composition and structure.
They may also collect information on wildlife feat ures and any wildlife sightings.
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High Intensity Development – areas of highly paved surfaces known as impervious surfaces.
Generally these are areas of 30-60% impervious surface and are characterised by parking lots,
gas stations etc.
Impervious Surface – areas where rain and moisture cannot penetrate to the soil. Includes
pavement, asphalt, concrete and other paving or building materials.
Low Intensity Development – areas of 10-30% impervious surfaces. These may include
subdivisions and homesteads. They generally have more trees than moderate intensity
development and may have lawns and/or gardens.
Matrix – the background of habitat. The combination of forest, wetland, grassland and human
habitation makes up the matrix of an area.
Mature Forest – depends on the life span of the tree species. Generally, these trees are 50-80
years old or older, are larger than younger trees but have not reached their full height or width.
Moderate Intensity Development – areas of 30-60% impervious surfaces. Generally have fewer
trees than areas of low intensity development.
Mixed Forest – forest made up of a combination of coniferous and broadleaf trees.
Old Field – fields of fallow land or grassland which have been left to grow and mature naturally
and contain several species of herbaceous plants and native grasses.
Old-growth Forest – depends on the lifespan of a particular species. Many coniferous species
are not considered old-growth until they reach upwards of 350 yrs old while some deciduous
trees may be considered old-growth after only 150-200 yrs. Once a forest has reach old-growth
status, the trees have reached their full height and width and the forest is very well established.
Pervious – surfaces that allow some rainfall and water to seep through them. An example of a
pervious paving substance is gravel on a walkway.
Polygon – a shape described around a particular habitat feature that can be used to separate
that feature out from the rest of the area by a GIS and analysed.
Raptor: Bird of prey. Includes hawks, eagles and falcons.
Red-listed Species – those species that are endangered or threatened. They are at high risk of
extirpation.
Riparian – habitat that is in close association to a watercourse such as a stream, river or creek.
These types of habitats tend to be moist and lush and fairly diverse. They are very important for
many different species of wildlife and fish.
Second Growth Forest – depends on the life-span of the forest. Generally is defined as the
forest that grows after a disturbance and has reached up to 20-30 years of age. Trees are still
small and thin but have started to establish themselves.
Snag – a standing dead tree. These are important for nesting and foraging species.
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Structural Diversity – the diversity of a forest as determined by the amount and quality of
shrubs, logs, snags, brush and litter. The more of the elements that are found, the more
structurally diverse a forest is said to be.
Understory – the elements that make up the habitat underneath the tree canopy. These can
include shrubs, logs, brush, vines, saplings and leaf litter.
Wildlife Corridor –long areas of forest, shrub or grassland are used to connect unconnected
patches of habitat. These are used by wildlife for movement and dispersal and act as an
extension of natural habitat.
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Appendix XIV: Community input results.
These results were collected at the Willoughby Forum held July 18, 2002. Feedback forms were provided and members of the community were
invited to give their input into issues that concerned them in their area.
The majority of people who attended the meeting were very concerned that development would affect wildlife and were anxious to see wildlife
values such as underpasses, corridors and protected greenspace incorporated into development plans. They were also concerned that significant
areas such as Tara Farms and the Escarpment should be preserved due to the large amount of forest there and the diversity of species present.
The results of the feedback forms are summarized below:
Willoughby Habitat Forum Questionnaire Responses
How concerned are you about the following?
responses
1. Loss of green space for recreation
2. Loss of habitat for wildlife
3. Loss of heritage/cultural values
4. Loss of opportunities to watch birds and other wildlife

1

2

3

4

5

don't know

total

1
0
2
1

2
1
3
1

13
4
13
8

3
3
4
3

8
22
8
16

0
0
0
0

27
30
30
29

To what extent would you like to see the following features incorporated into neighborhood plans for Willoughby?

responses
5. "Natural" buffer strips of trees and shrubs along roadsides
6. Heritage preservation, e.g. historic sites and landmarks
7. Protection of habitat for threatened and endangered species
8. Protection of habitat for native wildlife species
9. Protection of streamside vegetation
10. Scenic viewpoints, e.g. mountains, farmland
11. Community gardens and composting
12. Large "community" passive park (similar to Williams or Campbell Valley)
13. Small "neighbourhood" passive parks
14. Active parks (like baseball diamonds and soccer fields)
Comment: enough?
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1

2

3

4

5

1
2
0
0
0
0
2
1
0
3

2
3
0
0
0
2
4
1
4
8

3
5
3
3
4
9
8
7
5
12

9
8
6
6
3
6
9
8
13
6

15
13
20
22
26
13
9
15
9
3

don't know total
0
0
0
0
0
0
0
0
0
0

30
31
29
31
33
30
32
32
31
32

1
15. Greenways/ecological corridors for movement of birds and other wildlife
0
Comment: realistic?
16. Greenways/ecological corridors for recreation and alternative transportation 1
17. Wildlife "underpasses" (to reduce small animal mortality on roads)
3
Comment: do they work?
18. Protection of habitat now vs. restoration of habitat later
1

2
1

3
1

4
6

5 don't know
24
0

total
32

1
2

8
5

11
6

9
15

1
1

31
32

0

4

1

23

0

29

To what extent would you like to see the following features incorporated into greenway and corridor plans for Willoughby?

19. Signs about natural/ecological features along the route
20. Signs about social/cultural/historical features along the route
21. "Naturescaping" (native trees/shrubs for aesthetic and habitat values)
22. Incorporation of habitat corridors adjacent to recreational greenways
Comment: Would this reduce the efficacy of the habitat corridor?
23. Treed buffers between greenways and adjacent areas, e.g. commercial
24. Ecological elements, e.g. wildlife trees, butterfly gardens
25. Green infrastructure, e.g. wetland detention ponds

1
1
1
0

2
5
6
2

3
10
9
3

4
6
7
7

5
8
8
19

don't know
0
0
0

total responses
30
31
31

2
1
1
0

0
1
2
2

4
1
5
3

6
8
7
6

17
20
16
20

1
0
0
0

30
31
31
31

How would you expect to use greenways/corridors in Willoughby?
Frequently
Walking
17
Jogging
4
Cycling
6
Rollerblading
0
Wheelchair/stroller
0
Horseback
2
Other: Leave Natural
0
Other: [no comment]
0
Other: Place to sit
0
Other: biking
1
Other: bird watching
0
Other: knowing it's there
1
Other: art
1
Other: doggies walking
1

often
6
4
8
0
2
0
1
0
0
0
1
0
0
0

sometimes
6
5
8
2
4
5
0
2
1
0
0
0
0
0

rarely
0
5
2
4
5
3
0
1
0
0
0
0
0
0
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never
0
9
2
15
10
15
0
0
0
0
0
0
0
0

unsure
0
0
0
0
3
1
0
1
0
0
0
0
0
0

total responses
29
27
26
21
24
26
1
4
1
1
1
1
1
1

Are there specific areas in Willoughby where you have noticed a lot of animals being killed by cars?
1. Yorkson Creek and Freeway
4. Along 80th Ave between 216th and 208th (esp. closer to 208th)
5. No
6. None
7. No
8. 80th Ave between 200th St and 216th. Possums, Douglas Squirrels, raccoons, owls, small birds
9. 208th St
10. I am not a resident of the area
13. No
16. Some of 208th St.
18. 208 St
22. 208 St. between 88 and 72nd Ave
23. Along 200th Street
24. Not really. New to area,
26. High volume traffic
29. No. The East-West Roads are most vulnerable.
30. No.
31. I do not live in the area
Are there specific areas in Willoughby that you would like to see set aside for green space? If so, where?
1. Yorkson Creek
3. Milner Ridge including TARA FARM. Home to birds and small animals…
5. Willoughby escarpment - large stand of conifers
7. Along the Willoughby escarpment, east of 208; treed areas on south side of polygon Jeffries Brook. Oak trees at 68 and (approx) 202.
8. The length of Yorkson Creek
9. Corridor in ALR along boundary of urban ALR land could be leased from owners with income classified as farm income to preserve farm status
for taxes
10. I do not know the area well enough to comment
13. Treed ALR land adjacent to hillside that can be purchased as parkland by Township or GVRD
14. Some of the woods above Tara Farms in Milner, headwaters of the creek that runs across Worrell Cres - still quite productive
15. Along the escarpment that overlooks the City of Langley - it runs west to east and is now heavily treed and has nature trails running through it
16. Stands of mature conifers in the Willoughby escarpment by Tara farms. Between 60th Ave and 72nd Ave and 208th and 212th St.
17. Willoughby escarpment, all creeks, anywhere where there are significant trees and other habitats
18. Along creeks
20. The most heavily forested area
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21. Feeder streams, wetlands, clumps of trees, municipally owned land, gravel pits, a portion of all new building projects given to greenspace.
24. Not sure.
25. All along Yorkson Creek. Along the eastern escarpment.
26. Larger treed areas, streams must safeguarded a must [sic].
27. Anywhere that significant wildlife habitat exists, especially mature forest lands (> 25 years or older) and wetlands and grassy old field habitats.
28. There should be part of the high ground (along the East-West Peak) looking down over the Milner flat farming area which should be protected
as both passive and active "green" areas
31. I do not know area well enough.
33. Area discussed at meeting [eastern escarpment]
Do you think the Township of Langley should adopt a plan for protecting wildlife habitat? Why or why not?
2. Yes - otherwise many property owners develop land without any consideration for habitat
3. Yes
4. Yes, a specific plan would be one step closer to obligating developers to include consideration of wildlife…to plant fewer houses and keep more
ecological areas for the enjoyment of all…4 footed and 2 footed
5. Yes - wildlife is absolutely essential/hand in hand with greenspaces - native trees and shrubs
6. Yes
7. Yes. They need to enforce provincial statute about harming nesting birds. In addition, a policy or bylaw to protect wildlife trees. A wildlife
inspection should be mandatory just prior to start of site excavating.
8. Definitely adopt a plan - wildlife habitat in my opinion is crucial to a diverse and healthy community. As the natural world shrinks and species
are lost it would be great if Langley were to become an example as an oasis of the natural existing alongside human development
10. Yes
11. Yes - when wildlife goes and natural areas are depleted we lose the richness of our environment
12. Yes, they should because when it's gone it may never be back.
13. Yes - As background consideration for urbanization - should play a role, but not a dominant role.
14. Yes - even with a plan, protecting special land will be a challenge
15. Absolutely. I applaud the efforts of LEPS to study and map the wildlife in the Township, and map the areas of natural habitat. People enjoy
birds and wildflowers, and for these to flourish their habitats need protection from the encroachment of human development
16. Need to place value on wildlife since it cannot "speak" for itself. Wildlife habitat preserves the property value and quality of life in the Langley
Township
17. YES! Conserving all of life on which we depend in so many ways, many of which we are not yet fully aware of is VERY important to everyone,
including future generations.
18. Yes they should, wildlife is important for a healthy planet. Places where wildlife live are places where people can unwind and relax. They are
also important places for aerobic activity like walking, jogging, and cycling
20. Langley Township must adopt a plan to protect wildlife habitat before rapid development absorbs habitat and population and housing density
explode.
21. Yes - less expensive to protect habitat than to create it or replant it; build bridges rather than culverts, plant screens and barriers
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22. Absolutely. We must because we have to. If we don't do it who will. Our wildlife are our other Langley citizens, we need to preserve their
homes/habitat. If we lose them Langley will be the loser. The rural aspect of Langley is why I like to live here
23. Yes. Langley Township is behind the times in not having a tree by-law. Our woodlands are being destroyed at an alarming rate. If habitat is
to be preserved, established trees must be preserved.
24. Yes. It is important for the future of the ecological environment and quality of life in the Township in the future.
25. Yes. If we don't do it now it will be lost forever.
26. Yes. It is only good common sense to do so.
27. Yes - clean air, water, soil, flood control, prevent soil erosions, reduced noise pollution, and increased soil fertility. Presence and perhaps
increased biodiversity - both plant and animal.
28. Yes.
29. Absolutely Yes. Without a geographical plan with committed wildlife areas this community will become a wasteland of
roads/concrete/houses/shops etc. and our succeeding generations will have no understanding of the natural world.
30. Yes.
31. YES! Because development is happening so fast. Everywhere you go something is getting built.
32. Yes - better to be proactive and protect before development proceeds rather than try to restore after.
33. Definitely. I think Langley is a leader in environmental plans and implementation.
What wildlife and/or habitat issues concern you the most?
2. clear cut parcels of land - loss of habitat
4. To feel comfortable, many wild animals need a significant chunk of land where the chance of coming into contact with humans is decreased. If
the plan is to make Willoughby "another Walnut Grove," small wildlife corridors and "parks" won't cut it. I would hope that the Township would
choose suitably large areas within Willoughby to keep for wildlife/recreation.
5. All - saving as much greenspace as possible
6. Birds
7. Wildlife killed/displaced during construction. Death due to diminished space and starvation.
8. Loss of creeks, loss of mature trees, loss of bird habitat, loss of native plants/shrubs, loss of larger mammal habitat (coyotes, squirrels,
possums, etc), loss of air and water quality, light and noise pollution
10. Loss of trees as development proceeds
11. As well as preserving wildlife and habitat areas, recognizing aesthetic view sites! (views of Mt. Baker, farms, and grassland, etc)
12. No ungroomed greenspace.
13. That private property rights be respected and that solutions are voluntary and not imposed
14. Loss of sensitive species
15. Disappearing trees - cutting down too many. Wildlife being forced into smaller and smaller areas. Small woods take over 50 years to be
created so preserve them for future generations. Pollution of waterways by human activity with livestock is of concern.
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17. Using and caring for land wisely - to make the human population's "ecological footprint" as small as possible - to make habitat conservation an
urgent priority in any and all "development" planning. We have made too many mistakes and been too apathetic in the past, and I commend and
encourage your efforts now to take wildlife and habitat and the environment very seriously.
18. Treed areas for birds, wetlands
20. Loss of habitat for birds, fish, and mammals due to removal of natural vegetation and trees.
21. Loss of trees, filling in of wetlands, clearing of brush and food sources, culverting of streams or tributaries, trashing of facilities in parks,
possibly close some areas to dogs at nesting time, close some areas to people.
22. Tree destruction, wetland preservation. Cutting the animals off from their habitat with concrete roads, where they must dodge vehicles to
traverse their corridors.
23. As above. The loss of trees, because with that comes loss of ground/soil integrity, wildlife habitat, clean air, shade, aesthetics and on [sic].
Also, trees take years to reach maturity.
24. Loss of habitat. Industrialization/development. Lack of long-term planning for wildlife. Protection of red and blue-listed species.
25. Wetlands - to conserve our water and wildlife.
26. Too much clear cutting, and violations of zoning by-laws for sheer profit.
27. The destruction of native plant communities which are then replaced by lawns and exotics.
29. Loss of treed areas. Loss of wetlands. Random and senseless vandalism of natural areas. Lack of education in early years of schooling.
30. Birds - the "blackbird" starling population has killed many of the small song and colourful birds in the area I grew up in - Langley has many
beautiful small birds - I would like to see them protected.
31. Loss of large native trees. Loss of wooded lots, ponds and swampy, boggy areas.
32. Loss of habitat and habitat fragmentation. Development before biophysical inventories take place.
33. All, of course, emphasis on endangered species.
Which issues should the wildlife strategy address?
2. immediate need for action
4. Green spaces, corridors, a ratio of the number of houses to number of hectares of obligatory "green space" for each chunk of developed land
and a plan to butt those obligating green spaces up against each other to, in combination, create a big enough area to support wildlife.
5. Impervious surfaces - keep it to a minimum; keeping lots of natural areas - keep large stands of conifers; long term planning
6. Living areas for wildlife
7. Anything and everything that preserves habitat
8. As mentioned above. Protect creeks, mature trees, larger mammals, bird habitat, wildlife corridors
10. Ensure that even in areas of intensive development, some areas of passive parkland and wildlife corridors are preserved
12. Development pressures
13. Practical solutions that respect property rights
14. Swing a deal with property owners so everyone is happy?
15. Preservation of wildlife habitat as much as possible. Keep as many trees as possible, plant more. Keep the stream waters clean and
unblocked by fallen trees.
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Protect stream banks from drinking livestock. Provide corridors for wildlife to travel from one area to another in the Township of Langley.
18. Defined paths for people to discourage "bush crashers." Places where people can observe wildlife.
20. Education of our young people as to the importance of preserving habitat for wildlife. Teach children that all species of plant contribute
something for the benefit of each other, i.e., nurse logs, snags, large trees for shade.
21. More public education, build upwards instead of outwards, draw stakeholders into conservation groups, use volunteers to watch over
greenspaces (ie adopt a street), provide focal points (like fire pits, etc) for teens to congregate
22. Habitat preservation is optimum, if we lose that we lose the wildlife. Buffer zones
23. I'm sure there a number but from my perspective, careful control of tree destruction and clear cutting. What has happened west of 200th
Street on Hwy. 1 for the new interchange is bad enough.
24. Endangered species protection. Loss of habitat. Exotic species invasion - plant and animal. Protection (vs. restoration) of habitat. Long-term
growth of community – quality of life and habitat.
25. Mainly habitat.
26. To keep a reasonable balance on situation. Development will proceed but monitor the "Municipal Hall" very closely to keep them honest.
Absolute must!
27. Preservation of native flora in all parks. More community organic gardens (0 pesticides = more beneficial insects). Wetland preservation
and/or restoration. Limit human access to some sensitive areas. The removal or control of invasive exotics in natural areas.
29. There must be interconnectivity with other green areas. There must be initial inventory of plant and animal species. There will be growth of
population - so how to accommodate it. There MUST be long-term financial commitment - to buy land and maintain it.
30. The starling has become a pest. Keep them from overwhelming the small bird population, please.
31. See above. (Loss of large native trees. Loss of wooded lots, ponds and swampy, boggy areas.)
32. Development before biophysical inventories take place. Also identification and habitat protection for rare species.
33. Public awareness and education.

How would you like to be involved in the Wildlife Habitat Strategy?

Join e-mail list and receive updates
Attend future public meetings and open houses
Join a community stewardship group
Contribute information on wildlife or habitats in Langley
Participate in volunteer events, e.g. tree plantings
Have someone visit my property to assess the habitat value
and opportunities for enhancing habitat values on my land
Place a restrictive or conservation covenant on part of
my land
Make a charitable donation

Yes
11
20
7
7
9

Possibly
3
3
7
4
6

No
2
0
3
4
3

6

2

10

18

4
4

2
4

11
8

17
16
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total responses
16
23
17
15
18

What did you like about the Habitat Forum?
5. Excellent evening
6. Good information
7. Excellent materials and presenter. Glad Township…
8. Professionally presented, very informative.
10. Well attended
13. Set out a clear perspective of vision and goals and objectives
14. Lots of opportunity for input and knowledge, sharing and learning
20. Networking with like-minded citizens
21. Lots of community concern, well attended, well done
22. Good speaker, good information
23. Informative.
24. Food, treats, meeting w/ community members
25. Should be more forums.
29. Good plan.
32. Well-presented and organized. Presented useful information.
33. Enthusiasm and variety of views.
What didn’t you like about the Habitat Forum?
5. Small group work
7. Nothing. Later I felt one exercise incorporating everything would have been better, and would have provided lots of discussion. Developers
could be called and ask staff members to attend
20. Not living in the Willoughby area; being unfamiliar with the general area
21. No negatives
25. Nothing. The more information the better.
29. Leanne (speaker) talks too fast and informal asides are not impressive.
32. Nothing.
33. The turnout with the article in the paper.

85

Do you have any suggestions for improving the Habitat Forum?
5. It was a great evening - lots of ideas
7. Give hard cold facts about what happens when habitat is lost. Tell them about ruined dens and nests.
8. Keep advertising to increase participation
13. Talk about private property rights
21. Have more of them
22. Get more people here
23. Have TLC (The Land Conservancy of BC) display here - private land protection
25. Keep up the good work.
29. I think the format was good - you kept on schedule well. Rating "A"!!!
32. No - I hope to see something similar in Abbotsford.
33. More public meetings and forums. More local newspaper and flyer information.
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Appendix XV: Langley Land Cover
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