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1.0 Introduct ion 
 
1.1 Purpose 

This document is a discussion paper relating to the development of a Habitat Conservation 
Strategy for Salmon Arm Bay. This paper provides a strategic-level review of opportunities and 
challenges to promoting conservation of sensitive wetland and other habitats in the immediate 
vicinity of the Salmon Arm Bay foreshore, and to identify opportunities to enhance and diversify 
habitats or biodiversity around Salmon Arm Bay. Discussion focuses on how biodiversity values 
can co-exist with increased development and re-development in the Salmon Arm area. The 
document is a companion piece to the Habitat Management Plan prepared for The Nature Trust 
Properties on Salmon Arm Bay. 

The purpose of this paper is to invite all of the stakeholders – including surrounding landowners 
and government agencies - to join together in developing the strategy and taking future actions. 
This is not  the Ministry of Water, Land and Air Protection creating a conservation strategy 
based upon input from participants. It is not a strategy for government alone to implement. It 
must evolve into a community partnership with senior government creating the opportunity for 
initial discussions, and encouraging and supporting this as a community plan. The goal of this 
document, and the processes it identifies, is to act as a catalyst  for community action.  

The document is organized into an overview of the natural values of Salmon Arm Bay; an 
assessment of the planning challenges; and preliminary vision combined with an evaluation of 
opportunities. 
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1.2 Stud y Area 
 
 
 
 
 
 
 
 
 
 
 

 
Salmon Arm Bay is the south west 
extension of Salmon Arm of Shuswap 
Lake.  

The study area for this discussion paper 
extends from Sandy Point on the 
western side of the bay, along the 
foreshore as far as Mallard point on the 
eastern side of the bay, and uses the 
railroad tracks as the approximately 
landward boundary. It includes all of the 
water between these points. 
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1.3 Critical Natural Values 
 
The shallow waters of Salmon Arm Bay and its foreshore contain important natural values 
primarily centred of fish and birds. Over 230 species of birds have been observed from the 
foreshore area; an avifauna dominated by water birds and shorebirds reflecting the great value 
of the area for these groups. Western grebe nesting and migratory feeding by shorebirds and 
waterfowl are the most significant activities from an avian perspective. The bay is also critical 
rearing habitat for several Salmonid species as well as other fish species and animals that feed 
on them. The foreshore of Salmon Arm Bay resembles a marine intertidal zone in that it 
demonstrates relatively distinct bands of vegetative zonation that parallel the shoreline. 
Ecosystems include mudflats, shallow water, cattail –bulrush, reed canarygrass, aspen-
snowberry (mature & young), white willow - maple, and cottonwood-dogwood associations. 
Some terms that are used throughout the document include: 
 
FORESHORE: The land lying between the high water mark and the low water mark. 
 
RIPARIAN: relating to, living in or located on the bank of a natural freshwater course such as a river, 
stream, pond or lake 
 
WETLAND: Land where water saturation is the dominant factor determining the nature of soil 
development and the types of plant and animal communities. 
 
ANTHROPOGENIC: environmental alterations resulting from the presence or activities of humans 
 
ECOSYSTEM: interacting system of a biological community and its non-living environmental surroundings 
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2.0 The Nature of Salmon Arm Bay  
 
The following assessment was undertaken in the summer of 2003 and is based on three field 
excursions, available aerial photography, review of the relevant literature, and consultation with 
area experts. 
 
 
2.1 Natural Values 
 
Critical natural resource values for Salmon Arm Bay include the following; 
 

Extensive low water mudflats in early spring and fall provide resting and feeding habitat for 
what is the largest concentration of migrating shorebirds in the southern interior. This feature 
is considered to be of provincial significance and possibly national significance. 

 
Salmon Arm Bay provides critical rearing habitat for three species of Salmonid, which spawn 
in the area (sockeye, chinook, coho), as well as feeding habitat for fish and birds, and food 
sources for fish-eating birds such as mergansers, (red listed) Western Grebes, and (blue 
listed) Great Blue Herons.  

 
Nesting habitat for a western grebe colony that has been nesting here since it was first 
recorded in 1962. This is one of only three known nesting sites in British Columbia and 
therefore is of provincial significance. Other grebe species are also known to nest here. 

 
The area provides important staging sites for migrating waterfowl. In concert with Okanagan 
sites, Salmon Arm plays an important role in linking northern breeding and southern 
wintering habitats for migrating ducks and geese. It is also a breeding area for some 
waterfowl and wintering area for others in mild years. 

 
 
 
2.1.1 Ecos ystem Descriptions 

A field reconnaissance was undertaken in June and July including examination of the littoral and 
offshore areas by boat. Boat and vehicle were involved in a reconnaissance of the Salmon Bay 
area at large. Activities included broad vegetation mapping and recorded observations of wildlife 
observed. The scope of the study did not include an inventory of flora and fauna. Ecosystems 
have been assigned and delineated on maps for the bay using principles and procedures from 
the provincial Terrestrial Ecosystem Mapping protocols (RISC 1998). 
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Aquatic Ecos ystems 
    
Mud Flats 

Description:  These ecosystems are inundated during high water and are exposed during 
low water.  Vegetation is poorly developed due to wave wash, sediment transport, and 
animal activity.   
Habitat Values:   During high water these areas are important fisheries habitats, especially 
for rearing.  Dabbling ducks and other waterfowl use these areas extensively.  During low 
water, these areas are essential for migrating shorebirds and loafing areas for many 
aquatic-associated birds.  Amphibians and turtles may also use these areas but this has not 
been confirmed.   
 
Shallow Water 

Description:  These lake areas rarely are exposed during low water events.  They may 
have established submergent aquatic vegetation or be dominated by sediments and sands.  
Occasionally they occur within marsh ecosystems as ponds or inlets. 
Habitat Values:  These areas are used extensively by fish and also by diving ducks.  They 
form an important link between the deep water and the mud flats, throughout the seasonal 
fluctuations in water levels.  Amphibians and turtles may also use these areas but this has 
not been confirmed.   
 
Stream Channel and River Mouth 

Description:   Active and historic channels accommodating the flows of water.  These areas 
undergo seasonal changes, depending on scouring and deposition of materials.  Banks may 
be vegetated with willows and reed canary grass may occur.  The major steam channel in 
the bay is Salmon River.  The channel has been historically diverted from its original course.  
Several smaller channels also occur on the east and west sides of the bay. 
Habitat Values:   Fish use the mouth of Salmon River as an ecological cue for spawning 
and it is also used for foraging waterfowl, especially on eggs and fry.  Birds also take 
advantage of the channels for foraging on the abundance of fish. 
 

Beach 

Description:   Areas where wave or stream flow action has caused the accumulations of 
sands.  These are mostly unvegetated. 
Habitat Values:   western painted turtles may rely on these areas for nesting.  Also used by 
waterfowl and eagles for loafing. 
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Wetland Ecos ystems 
 
Reed Canarygrass 
Description:  This is an invasive, and essentially monoculture ecosystem, although rare 
plants can coexist.  These areas are seasonally inundated.  The natural ecosystem may 
have been a complex of bulrush/cattail/large water sedges.   Remnants of these natural 
marsh ecosystems occur in limited areas.  Canada thistle is a subdominant in areas that are 
briefly inundated.    
Habitat Values:   These areas are used extensively for bird breeding sites, as they mimic 
many of the natural conditions of marsh ecosystems. Western Grebes now rely on these 
areas for nesting.  Amphibians and turtles may also use these areas but this has not been 
confirmed.  Recovery efforts for Leopard Frogs include managing to reduce cover of reed 
canarygrass and replace with cattails, rushes or sedges. 
 
Cattail – Bulrush Marsh 

Description:  These units usually are inundated by shallow water for much of the year and 
are situated on deep, fine-textured soils. Some of the stands in the study area occur in 
seeps. Vegetation diversity is poor. These sites are often eutrophic. 
Habitat Values:  These areas are prime breeding habitat for many birds, including 
blackbirds, marsh wrens, sora, and common yellowthroat.  Waterfowl also nest at the base 
of these stands.  During high water young fish often use these stands for feeding and cover 
from predators. 
 
Sedge Marsh 

Description:   These areas are usually dominated by large water sedges including beaked 
sedge. Shuswap Lake begins to recede after high water which often occurs in mid- to late 
June which may expose these sedge areas and limit their distribution.  This ecosystem 
currently is not well represented in the marsh habitats. 
Habitat Values:   This ecosystem often combines with Cattail-Bulrush ecosystems to 
produce a more diverse habitat complex for breeding birds. 
 
 
Riparian Ec osystems 
 
Aspen - Snowberry 

Description:  This ecosystem is dominated by trembling aspen and the understory is 
dominated by snowberry and other deciduous shrubs.  These occur in all structural stages, 
although old growth (over 120 years old) is rare. 
Habitat Values:   These ecosystems provide great bird nesting opportunities, both in the 
shrubby understory and in cavities, which are easily made in mature trees.   
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Cottonwood –Dogwood, mature and old growth 

Description:  This ecosystem is dominated by mature and old black cottonwood trees with 
an understory of red-osier dogwood and wild rose.  This ecosystem is greatly reduced in the 
study area, occurring primarily on the west side of the bay and a narrow strip along a small 
portion of the east side. 
Habitat Values:   These stands provide very important habitat for birds and possibly small 
mammals.   
 

Cottonwood – Dogwood, old growth forest: white willow – maple seral association 

Description:  Typically, this ecosystem would be dominated by old black cottonwood trees 
with an understory of red-osier dogwood and wild rose.  White willow and maple trees have 
invaded these stands and are gradually replacing the black cottonwood.  The understory 
now primarily consists of agronomic species, including reed canarygrass. 
Habitat Values:   These stands provide very important habitat for birds and possibly small 
mammals.   
 
Cottonwood –  Dogwood, pole/sapling forest 

Description:   These areas typically have been disturbed and are often on infilled material.  
Young black cottonwood dominates the canopy but often has invasive maple as an 
associate.  The understory has red-osier dogwood and other native shrubs and forbs but 
appears to be under threat from invading common tansy (Tanacetum vulgare) and other 
invasives. 
Habitat Values:   These ecosystems provide limited habitat values in their current condition 
but, as they age, could become important habitat features in the bay.  
 

White Willow – Maple  

Description:   These areas have become dominated by invasive, non-native willows and 
maples.   They occur as tall shrubs.  Understories are generally weeded but hindered by the 
full canopy of the willows and maples. 
Habitat Values:   These ecosystems provide reasonably good nesting opportunities for 
some passerines.  Successful weed control areas could be planted with wild rose and red-
osier dogwood, thereby providing important nesting habitat for passerines.  
 
Willow thicket 

Description:   These areas have not been investigated and so it has not been determined 
whether this shrubby willow is native.  Shrubs are rarely greater than 4m in height.  There 
are no other large shrubs or trees sharing the canopy. 
Habitat Values:   Western Grebes were known to nest in these thickets during high water.   
Some nest failure was recorded when water receded, leading to nest dumping.  Significant 
passerine nesting may occur.  
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Mixed Forest - lacustrine escarpment 

Description:   These sites usually occur on steep slopes of lacustrine material, permitting 
groundwater to surface.  Tree species are diverse, including broadleaves such as 
cottonwood, aspen, birch, and alder and conifers such as Douglas-fir, ponderosa pine and 
western redcedar.  These are usually mature or old forests.  
Habitat Values:   These stands are often mature and therefore provide nesting for raptors 
and opportunities for cavity nesting for woodpeckers and secondary cavity users.  Bats may 
also depend on these sites for roosts. 

 

Mixed Forest fluvial 

Description:   These sites occur along stream channels on coarse textured soils.  Tree 
species are diverse, including broadleaves such as cottonwood, aspen, birch, and alder and 
conifers such as Douglas-fir, ponderosa pine and western cedar.  These stands area usually 
100 – 140 years old.  
Habitat Values:   These stands are often mature and therefore provide nesting for raptors 
and opportunities for cavity nesting for woodpeckers and secondary cavity users.  Bats may 
also depend on these sites for roosts. 

 

Moist Pasture and cleared areas 

Description:   Cleared areas that were formerly deciduous or mixed forest types.  Various 
early stages of regeneration can occur.   
Habitat Values:   Often used by foraging raptors as well as habitat for small mammals and 
insects.   

 

Hawthorn Copse 

Description:   A deciduous thicket that is dominated by hawthorn.  Few other shrubs inhabit 
these areas.  The understory is often reed canarygrass. 
Habitat Values:   Shrub is valuable for nesting and foraging by birds and small mammals.   
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2.1.2  Natural Val ues 
 
Aquatic Influences on Flora and Fauna 

Salmon Arm Bay, and all of Shuswap Lake experience dramatic fluctuations in water 
levels. These fluctuations are driven primarily by the annual volume of the snow pack in 
the surrounding mountains and the timing and duration of each spring melt. While water 
level has significant effects on aquatic and riparian vegetation and, by extension, on all 
wildlife species dependent on the habitats created, the pattern is typical of natural 
systems and native species have adapted to these variations. 
 

Maximum Spring-Summer Lake Levels from Selected Years 
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Invertebrates 

No comprehensive information is available on the invertebrates of Salmon Arm Bay 
 

Fish 

Important Salmonid species in Salmon Arm Bay include Chinook, Coho and Sockeye. 
The foreshore is an important rearing area for juveniles and migration route for both 
adults and juveniles.  Aquatic vegetation and mudflats are productive for aquatic and 
terrestrial invertebrates, which in turn are a major source of food for juvenile salmonids. 
The juveniles, in particular, utilize the foreshore in spring (April – July) then typically move 
into deeper water as it warms up. Other notable game species are Bull Trout, Rainbow 
Trout, Kokanee, Lake Trout, Rocky Mountain Whitefish and Burbot. Coarse fish include 
carp, suckers and shiners, many of which are important food sources for piscivorous 
birds such as grebes, mergansers and osprey. 
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Birds 

The Shuswap Naturalists Club records 230 species of birds that have been observed 
from the foreshore area. As is to be expected, this avifauna is dominated by water birds 
and shorebirds reflecting the great value of the area for these groups. Some data exists 
for measuring trends in this diversity. The following two charts record the highest 
numbers of bird species recorded in a single survey for each month during two multi-year 
survey periods. The highest total per month has been used to facilitate comparisons 
between surveys using slightly different methodologies. The two periods are plotted 
separately as the early surveys were based exclusively on the foreshore while the later 
surveys included some inland sites. Nonetheless, we suggest that the general trends and 
ratios are valid for rough comparisons. 
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Data Source: Shuswap Naturalists bird counts 1999-2003 

 
No clear trend is discernable with regard to changes in avifauna diversity based on two 
series of surveys conducted approximately 10 years apart. Highest counts in the period 
1999-2003 were in 2000-2001 for Salmon Arm Bay, McGuire Lake and Reserve; the 
most recent count (2002-2003) had the second highest diversity. The highest single 
monthly count for the 1989-1991 period occurred in June 1989 but 1991 had the highest 
average for a 12 month period. Neither survey data statistically demonstrates a declining 
or increasing biodiversity trend. This suggests that the area’s avifaunal biodiversity during 
the last 15 years has been relatively stable within natural parameters. 
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Bird Diversity along Salmon Arm Bay Foreshore
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Data Source: J. Shaver, 1989-1991 

 
Western Grebes 
 
Salmon Arm Bay is a provincially significant area for Western Grebes. Although nesting 
has been recorded at about 14 locations in the province, some were not suitable for 
maintaining colonies. Colonies of five or more pairs are known to have existed at only five 
locations in B.C. and are now found at only three of those including Salmon Arm Bay. 
Because of its low breeding numbers in British Columbia and the threats to its nesting 
colonies, the Western Grebe has been assigned to the provincial Red List of species 
being considered for legal designation as Endangered or Threatened. The Western 
Grebe is protected from killing or collecting by the British Columbia Wildlife Act and by 
the federal Migratory Bird Convention Act. 
 
Early reports noted that the Salmon River outlet into the Salmon Arm Bay through the 
1950s and 1960s was vegetated with dense willow thickets where the Western Grebe 
colony primarily nested. Over the decade covered by earlier reports, the habitat was 
completely different, with no willow thickets at the Salmon River mouth - only areas of 
dense reed canarygrass, which until recently was over-grazed by cattle. In 1988 and 
1989, while visiting the visiting this area by canoe with Deane Munro, Frank Kime 
observed a large number of Western Grebes nesting in the reed canarygrass. He noted 
river otters (Lontra Canadensis) in the rivermouth areas at the time and speculated that 
the presence of these predators was a possible reason for the Western Grebe moving 
out of the rivermouth areas (Kime & Kime, 2000). 
 
Trends over the last decade show that Western Grebes are an adaptable species that 
can nest in willow-shaded areas and reed canarygrass. Like many bird species, they can 
nest again in the same summer should events render their initial nesting attempts 
unsuccessful. This may be the result of predation, disturbance by humans or, as appears 
to be common in the Bay, water levels or wave actions that wash out the nest.  Nesting of 
grebes in The Nature Trust Property appears to be characterized by individual, non-
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colonial sites. For example, in 2001, 59 nests on Christmas Island were flooded out by 
high water. The colony broke up and 4 nests were later recorded in the adjacent Nature 
Trust lands (E. McDonald – pers. com). The following chart documents grebe counts for 
the 10 years from 1991 to 2000  
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Data Source: Kime & Kime, 2000 

 
A linear regression for adult birds suggests a slight negative trend in population size but 
certainty of the trend is not immediately confirmed by the data. That is to say: the highest 
years may reflect the movement of grebes as a result of water levels unsuitable for 
nesting elsewhere; and the exceptionally low total of young in 1999 probably reflects very 
high water levels. Trend lines for total birds and young are skewed by this near complete 
failure of breeding in 1999. It is equally possible to suggest that the population of this 
species in Salmon Arm Bay is stable within natural parameters.  
 
Other Wildl ife 
 
The diversity and abundance of other wildlife species in the bay is less well known. 
Madrone (ibid) includes a list of 32 mammals that might occur along the foreshore. The 
list identifies eight species that have been observed by local naturalists. All are common 
wide-ranging species. The species that are most likely dependent on the area are also 
the least studied: bats and small rodents. 
 
Similarly, four amphibians and six reptiles may occur in the area as well. The authors 
heard Pacific chorus frogs (Pseudacris regilla) calling during our site work and observed 
painted turtles (Chrysemys picta) and a garter snake – probably wandering garter snake 
(Thamnophis elegans). Others have observed common garter snakes (Thamnophis 
sirtalis), alligator lizards (Elgaria coerulea), western toads (Bufo boreas), and an 
unverified report of a western skink (Eumeces skiltonianus). 
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2.2 Evolution of the Salmon Arm Bay  Foreshore 
 
2.2.1 Air Photo Anal ysis 
 
The following section examines broad changes in the Salmon Arm Bay foreshore over 
the course of approximately 40 years. The aerial photography has been provided by 
MWLAP at approximately 10 year intervals from 1959 up to 2001. This photography was 
taken at different scales for different purposes at different times of year - so the 
comparisons are not exact and allowances must be made for the time of year and 
resulting water levels. 

For the purposes of this analysis, the bay has been arbitrarily divided into four areas; 
these are not organized on the basis of ecosystems.   

The area designated “Sandy Point” includes that portion of the foreshore from north 
of the Salmon River estuary up to and including all of Sandy Point.  
The “River” area is self-explanatory including all of the mouth and estuary upstream 
approximately to the bridge.  
The “TNT” area includes most of The Nature Trust property west to the river and 
north up to Christmas Island. 
“Mallard Point” area continues north from Christmas Island up to and including the 
Point. 

Each area includes all available air photos – note that photography was not available for 
all areas and all years – scaled to provide reasonable comparisons to be made. Each 
also includes the ecosystem map and legend, a summary of the ecosystems, and 
comments on noticeable changes. In order to facilitate printing and electronic transfers, 
the images are fairly low-resolution so that only coarse features can be determined. 
 
 
 
 
 
 
Map Areas  
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Mallard Section 
     
 
 
 
 

Description:  

Shoreline includes a substantial portion of The 
Nature Trust property and is bounded by a 
narrow strip of mudflats (generally less than 10 m 
wide) bordering a broad area of shallow water. 
There are some mature willow and maple 
bordering the mudflats but for most of the area’s 
length the wetland vegetation is a narrow band of 
reed canarygrass. This band widens from north to 
south. East of the reed canarygrass are a few, 
small, isolated groves of mature cottonwood-
dogwood, and mature aspen-snowberry. There is 
also a small cattail-bulrush marsh which is 
encroached on by reed canarygrass. 

Observed Changes:  

The 1974 photo illustrates the range of water 
levels as the bay reaches right up to the railroad 
embankment. It also appears that the largest 
patch of mature aspen-snowberry has expanded 
in the last decade and that reed canarygrass has 
been established in the area for at least 40 years. 
It should be noted, however, that photos do not 
readily allow distinction between reed 
canarygrass and some sedges. 

19841974 
1990 1960 

 

2001 
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Nature Trust Section 

1984 

Observed Changes: 

There appear to have been few  willow or cottonwood 
communities since at least the 1960s. The major 
changes have been the result of development beginning 
in the 1980s. This has served to further isolate the 
foreshore from any natural areas south or southeast of it. 
The impact of reed canarygrass on the cattail-bulrush 
marsh areas is unclear from the photos but it appears 
likely that the marsh area has been reduced as reed 
canarygrass invaded. This may be the result of a 
sequence of low water years that would have benefited 
the canarygrass and disturbed the marshes. It is 
probable that sedges have also been displaced.

2001

1990

1974 
1960 

1994

  
Description:  

This section includes the southern 
and southeastern portion of The 
Nature Trust Property including the 
broadest section immediately south 
of Christmas Island, and narrow 
strips on either side of the marina 
causeway. Christmas Island is 
dominated by reed canarygrass 
with a young aspen-snowberry 
community. 
The ecosystems are dominated by 
reed canarygrass which occurs as 
a near monoculture throughout the 
entire area. There is a substantial 
cattail-bulrush area but it is 
invaded by reed canarygrass as 
well.  Some open water remains in 
the marsh area. This section also 
has the highest  anthropogenic 
influences including marina, park, 
riprap and urban areas, and will be 
subject to further development. 
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1960

1974

 

River Section 
 
 Description:  

The actions of the Salmon River play a 
critical role in the ecology of the bay. 
Deposition of soil and other organic 
materials have created and sustained 
the mudflats, and support the 
hydrophytic vegetation which makes 
the bay highly productive for 
invertebrates, fish, and birds. 
While the stream channels and 
mudflats dominate the area, soil 
deposition have created areas 
occupied by willow thickets or reed 
canarygrass, and in upland areas on 
either side of the river, old or mature 
cottonwood-dogwood ecosystems. 
The river deposits other materials from 
upstream including pollutants and 
other toxic materials from industrial, 
agricultural and urban areas upstream. 
The maintenance of a healthy Salmon 
River is critical to the bay ecosystems. 

1984 
1994 

Observed Changes: 

Major changes have occurred in the river mouth 
area primarily related to foreshore vegetation. 
There has been a major loss of forested areas 
(probably cottonwood or willows) north of the 
stream channels, which has led to near-complete 
domination by reed canarygrass. These are 
anthropogenic in origin and probably reflect 
clearing for agriculture. 

1990

2001
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Sandy Section 
 

Description:  

The western foreshore from the above the river 
delta to Sandy Point is probably the most 
natural area along the bay. It retains a 
substantial cottonwood – aspen forest with 
mixed age classes represented with only a 
narrow strip of reed canarygrass present. 
Immediately north of the point is the only 
remaining marsh in our study area that includes 
a substantial sedge community in addition to 
reed canarygrass. 

Observed Changes: 

The most substantial changes to this area took place 
between 1960 and the 1970s. Changes to the area 
south of the point appear to have been minimal.  
Anthropogenic changes are largely restricted to the 
point itself with clearing for parking, the addition of 
beach material, and establishment of a small, open, 
mixed forest. 

1984
1990 

2001

1974 

 

1960 
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2.2.2 Anthropog enic Influences and Changes 
 
The following anthropogenic areas and activities are mapped on the ecosystems of Salmon 
Arm Bay. Each area has an important effect on wildlife species diversity and abundance. 
Most impacts result in reduced biodiversity but some species can benefit from human 
actions. 
 
Marina 

Description:   A trenched portion of the shoreline to accommodate docks, breakwater, and 
boat traffic. 
Habitat Values:   Birds sometimes use these structures for roosting but are often disturbed 
by human activity. Fish often use these areas for shelter and scavenging. 
 

Rip Rap and retaining walls 

Description:   Large rocks used to contain slopes, especially where there is the chance of 
erosion due to surface water movement.  This also includes retaining walls. 
Habitat Values:   Mammals and reptiles use these areas for cover, and sometimes over-
wintering. Additional habitat values occur when shrubs are incorporated into the bank. 
 

Park 
Description:  Area managed for the intensive outdoor use by people.   
Habitat Values:   Limited as vegetation is usually of introduced species. 
 

Transportation Corridor (railroad and unpaved road/trail) 

Description:   An elevated rail bed, usually made from crush and other materials.  It is 
unvegetated on its surface, except along the toe of the slope where a CD4:tr ecosystem 
often occurs.   
Habitat Values:   There are limited habitat values in this ecosystem, due to early 
successional vegetation and frequent disturbances from passing trains.  Vegetation 
management practices (e.g. herbicide treatments) may have secondary impacts on wildlife. 
 

UR  Urban 

Description:   Area developed for commercial and residential development.  Vegetation is 
managed and largely introduced. 
Habitat Values:   Many introduced animals do well in these environments. Most indigenous 
animals do not.  Overall, these areas are considered detrimental to native biodiversity.   

1984

 

RW  Riparian Weeds 

Description:   These areas typically disturbed or located along infilled banks.  Little, if any, 
native vegetation occurs.  These areas are dominated by common tansy, burdock , reed 
canarygrass, Canada thistle, and nightshade.  They may succeed to tall shrubs including 
invasive willows and maples. 
Habitat Values:   These ecosystems provide limited habitat values in their current condition. 
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2.2.3 Water Quali ty Changes  

From 1985 to 1998, the Ministry of Environment collected water quality data from established 
sites in Shuswap Lake. Data from the Salmon Arm show that impacts upon this Arm are 
greater than in any other portion of the lake. Its levels of total and organic nitrogen, total 
phosphorus, and chlorophyll a are well beyond the usual ranges of the lake, and critical 
levels in terms of recreation and aesthetic impact are surpassed throughout the growing 
season (BC Environment Water Quality Guidelines 1998). Potential sources of these high 
nutrients and biological production are direct discharges from Salmon Arm sewage, septic 
systems in the Tappen Bay area, and the Salmon River. Waters from White Lake through 
White Creek merge with Tappen Creek, similarly offering a potential source of contamination 
directly to Tappen Bay. Both the deep and shallow water sites in the upper Salmon Arm 
show similar water quality degradation, though the proportion of impact to these sites from 
any particular source is not known. 
 
2.2.4 Summary  of Naturalne ss 

The air photo analyses in Section 2.2.1 address some of the changes to the ecosystem over 
the course of 40-plus years. The changes suggest impacts as a result of increased human 
population and the infrastructure necessary to support these numbers; increased 
development along shorelines; industrial influences from agricultural activities and resource 
extraction; and the cumulative effect of human activities resulting in displacement of wildlife 
or additional stress. However, there is insufficient long term data to confirm these habitat 
losses except for a few broad plant associations such as cottonwood groves. Western 
Grebes were only discovered nesting in the area 50 years ago; their presence or abundance 
before this time is anecdotal or speculative. The air photos demonstrate the bay’s resiliency 
to these impacts, and the few species that have been studied in depth continue to use the 
area in numbers that probably reflect natural parameters. This suggests that there is time to 
ensure that the ecosystem management of the bay involves conservation and some careful, 
selected rehabilitation rather than extensive restoration projects.  

 “Naturalness” is the measure to which the studied ecosystem resembles that of the same 
type of ecosystem without anthropogenic influences. It is measured using a variety of criteria: 
age of forest, extent of introduced/invasive species, diversity and abundance of species that 
relate on such range of successional stages, etc. The following tables rate the naturalness of 
the major ecosystem groupings that occur in Salmon Arm Bay in terms of area and 
percentage. Note that our assessment of aquatic naturalness is based on vegetation and 
available data on fish and wildlife – water quality was not considered in this table. 

Total Area Natural Disturbed 
Ecosystem Type Ha % Ha % Ha % 
Aquatic 405 55 405 55 0 0 
Wetland 139 19 16 2 123 17 
Riparian 117 16 112 15 5 1 
Anthropogenic 75 10 0 0 75 10 
TOTAL 736 100 533 72 203 28 

Included as Wetland Disturbed = Reed Canarygrass, Pasture with cleared areas 

Included as Riparian Disturbed = Willow-Maple, Riparian Weeds, Cottonwood-Dogwood 
Sapling Forest, Cottonwood-Dogwood with willow-maple thickets 

Reed Canarygrass = 86% of wetlands 
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3.0 Planning and Development Challenges 
 
 
The population of Salmon Arm has consistently grown even during periods of slow regional 
economic growth. Previous trends reflect an annual growth rate that has averaged 
approximately 3% from 1976 to 1996. If this rate of growth continues, the District of Salmon 
Arm will need to plan for as many as 13,000 more residents over the next 20 years, growing 
from 15,210 in 2001 to approximately 28,000 in 2021 (District of Salmon Arm OCP, 2002).  
 
Many regulatory agencies, landowners and other groups are stakeholders in the ecological 
integrity of Salmon Arm Bay. 
 
 

STAKEHOLDER ROLE 

Regulatory  Agencies  

Ministry of Water, Land and Air 
Protection 

Holds lease for TNT property and has overall 
management responsibility for all of Salmon Arm 
Bay 

District of Salmon Arm Local government and landowners of adjacent 
properties. Interest in development and 
conservation 

Department of Fisheries and 
Oceans (DFO) 

Jurisdiction over fish and fish habitat. Actively 
involved in all plans that affect either. 

Public Works Canada Manage any major works at marina including 
dredging and deposition of dredged materials. 

Small Craft Harbours Involved in planning marina. 
Lando wners, Lessees,  and Land Managers  

The Nature Trust Landowner 
Neskonlith Band Landowner 
Adams Lake Band Landowner 
Salmon Arm Bay Nature 
Enhancement Society 
(SABNES) 

Group set up specifically to manage TNT subject 
properties and to promote and undertake nature 
enhancement around the bay. Operate 
interpretation centre near wharf. 

Developers (Triple S, V. Bates, 
Huber, Admiral Canada etc.) 

Interest in developing properties adjacent to the 
foreshore. 

Twin Anchors houseboats Leaseholder of marina properties. 
Individual landowners Landowners 
Advocac y and Other Groups  

Shuswap Naturalists Group of area naturalists with keen interest and 
bird records for the area. 
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Advocac y and Other Groups  (continued)  

Salmon Arm Fish & Game Club General interest in conservation of area. Have 
erected nest boxes and waterfowl platforms in 
certain areas. 

Ducks Unlimited Actively involved in projects and discussions 
related to the bay. 

Downtown Improvement 
Association 

Represent local business interests. 

Salmon River Watershed 
Roundtable 

Interest in water quality and conservation of 
Salmon River watershed. 

Okanagan University College Scientific research & education 
 

3.1  Management Opportunities 
 
A successful strategy for sustainability of the bay and its resources does not rest solely in the 
establishment of protected areas within which all of the conservation functions take place. 
The erratic movements of the grebe nesting concentrations, which are commonly outside of 
The Nature Trust properties, is an illustration of the fallacy of the protected area solution to 
conservation. Clearly, protected areas have an important role in the mosaic of approaches.  
But effective stewardship by all partners around the bay is critical to retention of the many 
values that make the area attractive for development as well as conservation of wildlife.  
 
There are broad conservation roles for all of the landowners around the bay. The Nature 
Trust properties protect certain ecosystem elements in a transitional area between open 
water and the riparian zone, i.e. cattail-bulrush, aspen-snowberry and a range of ages of 
cottonwood-dogwood ecosystems.  Native band properties contain some unique areas 
around the bay including some of the most natural ecosystems such as: substantial 
cottonwood-aspen forests, sedge marshes, moist pastures, willow thickets, and the interface 
of shallow water, stream channels and mudflats at the mouth of the Salmon River.   
 
BC Crown land provides nesting sites for grebes, open water habitats, mudflats for 
shorebirds, fish habitat, and includes Christmas Island, an experiment in habitat creation. 
This land provides very important conservation functions but is not designated as any 
category of protected area or special management area. 
 
The District of Salmon Arm property includes riparian areas and some important grebe 
nesting areas. The District is a critical partner in overall stewardship actions because of its 
role in determining land use adjacent to the bay. For example, the upland treatment of storm 
water is an important component in protecting water quality in the bay and ensuring the 
health of its wildlife. This philosophy and practice is one way of committing to stewardship of 
the bay.  
 
CPR lands contain some riparian areas. 
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3.2  Planning Initiatives and Surrounding Land Use 
 

Major Foreshore Landowners  
in Salmon Arm Bay 

Foreshore Land Ownership
In District of Salmon Arm
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3.2.1 District of Salmon Arm 

The District of Salmon Arm has recently completed updating its Official Community Plan 
(OCP), effective July 29, 2002. The Official Community Plan provides a policy framework 
directed at enhancing the quality of life for citizens of Salmon Arm. Specifically, the Official 
Community Plan:  

 expresses a community vision developed over the years and through various 
planning projects;  

provides an understanding of how the District of Salmon Arm works co-operatively 
with other jurisdictions including Regional Districts and provincial government 
agencies;  

contains clear statements regarding the District’s plans to accommodate future 
growth and to integrate various land uses such as: residential, commercial, 
industrial, agricultural, institutional and recreational uses;  

provides a clear outline of the District’s plans regarding uses and servicing for the 
cross-section of interests across the community; and  

emphasizes infill and intensification of land use in order to make efficient use of 
existing infrastructure and reduce environmental, social and economic costs of 
growth.1  

The OCP is the current expression of the District’s desire to balance appropriate types and 
levels of development in the community.  The District is currently considering a number of 
initiatives such as development of walkways to the east and west of the marina immediately 
adjacent to The Nature Trust Property that will continue to the trend of attracting more people 
to the foreshore area in Salmon arm. The District has also initiated the preparation of an 
Agricultural Area Plan to address the role of agriculture in the community. The purpose is to 
develop policies aimed at addressing land use and resource compatibility issues and to 
enhance agricultural sustainability.   
 
3.2.2 First Nations Land Use 

The Adams Lake Band and the Neskonlith Band have both recently completed Physical 
Development and Land Use Plans that identify a variety of preferred land uses including 
commercial, residential and tourism related developments. It is acknowledged that the 
Municipality has no legal jurisdiction over Indian Reserve lands, unless specifically 
authorized by agreement with the Band Councils and approved by the Federal Government. 
It is imperative that the Municipality continues to work co-operatively with the First Nations to 
achieve and maintain land use and servicing agreements to meet overall community goals 
and objectives (District of Salmon Arm OCP, 2002). 
 
3.2.3 Salmon River Roundta ble 

Concerns for the Salmon River watershed have resulted in the formation of the Salmon River 
Roundtable in 1992. This is a partnership of stakeholders (public, industry, government and 
First Nations) working to restore and maintain a healthy Salmon River watershed. Projects 
involve water use allocation, groundwater legislation, water quality protection, rebuilding of 
fish stock and protection and restoration of fish habitat, restoration of riparian cover, erosion 

                                                 
1 Excerpted from District of Salmon Arm OCP, 2002, page 1. 
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control, and land use practices in forestry, farming and ranching. Cooperative efforts 
between the DFO, Roundtable and landowners have resulted in a major restoration program 
involving tree revetments, fencing, revegetation and bank stabilization, with the overall goal 
to create a healthy and stable riparian corridor. A multi-year WRP study was initiated in 1996 
to identify logging related impacts and develop restorative treatments for these impacts. 
 
3.2.4 The Nature Trust Prop erty  

The Nature Trust property’s location in a growing urban setting requires that it be managed in 
this context, i.e. that there will be challenges over which there is no direct control and that 
there will be continuing and growing pressures on the property from a variety of human 
interactions. For example, the Salmon Arm Bay Nature Trail follows the entire eastern 
perimeter of TNT Property, but is almost entirely within District of Salmon Arm jurisdiction. As 
such, both maintenance of the trail and management of the trail is outside the purview of the 
Management Plan (and TNT/MWLAP), but clearly has an impact on TNT property. The 
Nature Trust property is also one of the few places that provide access to the foreshore for 
public recreation. There is a continuing expectation by the community for free and unfettered 
access to the property for recreational purposes. There is potential for conflict between these 
recreational uses and the conservation goals of The Nature Trust property.  

Recent developments on lands immediately adjacent to the Nature Trust Property include a 
major hotel and conference centre, several combined commercial/residential buildings, a 53 
unit senior’s facility, and several single family residences. Many other developments are 
underway or in the planning stages. 
 
3.2.5 SABNES 

While not a landowner, the Salmon Arm Bay Nature Enhancement Society (SABNES) has an 
important role in: 

Assisting the Wildlife Branch of the Ministry of Environment Lands and Parks with 
development and operation of their management plan for the foreshore as a nature 
conservancy and viewing area; 
Developing, operating and promoting a system of walkways, viewing areas, and 
interpretation facilities for scientific, educational, environmental protection and public 
viewing purposes; 
Promoting environmental awareness and assisting in projects meeting that goal in the 
area of Salmon Arm. 

A primary responsibility for the group is to assist The Nature Trust in administering its land 
along the foreshore, however, SABNES was also active in other environmental initiatives e.g. 
spending over $750,000 on enhancing the artificial “Christmas Island” for wildlife. This island 
is provincial crown land and is not owned by The Nature Trust. Some of the SABNES 
initiatives such as trail building and viewing blinds did not take place on TNT lands (J. 
Henderson, SABNES – A brief History, 1994). 

SABNES has six elected directors from the interested public, and six appointed directors 
from the following organizations:  

Ministry of Water, Land and Air Protection District of Salmon Arm 

Chamber of Commerce Downtown Improvement Association 

Shuswap Naturalist Club Salmon Arm Fish and Game Club 
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3.3  Munic ipal Designation 

As a property owner with the District of Salmon Arm, TNT is obligated to conform to existing 
zoning and bylaw. The Salmon Arm Bay property is composed of 5 parcels which are 
identified in the District of Salmon Arm Official Community Plan (OCP) as either EP-1 
(Ecological Protection Zone) or P-1 (Parks and Recreation Zone).  

The EP-1 Zone is intended to protect ecologically sensitive areas within the Municipality. 
Development within the EP-1 Zone shall be subject to a Development Permit as per the 
OCP.  

Regulations: On a parcel zoned EP-1, no building or structure shall be constructed, located 
or altered and no plan of subdivision approved which contravenes the regulations set out in 
the EP-1 Zone or those regulations contained elsewhere in this Bylaw. 

Permitted Uses: The following uses and no others are permitted in the EP-1 Zone:1 viewing 
platforms; 2 visitor information facility; 3 wildlife sanctuary; 4 accessory use. 

The P-1 Zone is intended to provide for the location, development and preservation of public 
and private land to serve the park and recreational needs of the Municipality. 

Regulations: On a parcel zoned P-1, no building or structure shall be constructed, located or 
altered and no plan of subdivision approved which contravenes the regulations set out in the 
P-1 Zone or those regulations contained elsewhere in this Bylaw. 

Permitted Uses: The following uses and no others are permitted in the P-1 Zone:1 assembly 
hall;2 boat launch;3 botanical gardens;4 bowling green;5 campground;6 cemetery;7 cultural 
facilities;8 entertainment facility;9 exhibition grounds and buildings;10 marina;11 museum;12 
outside vending;13 park;14 picnic grounds;15 public use;16 public utility;17 recreation facility 
- indoor;18 recreation facility - outdoor;19 wildlife sanctuary;20 accessory use, including one 
single family dwelling or caretaker's suite. 

The water portion of Salmon Arm Bay is designated Environmentall y Sensitive and 
Passive.  Within the areas designated Environmentally Sensitive and Passive the water 
surface of all designated areas may accommodate wildlife enhancement viewing and limited 
watercraft use. 

The adjacent shoreline and upland areas may accommodate all related and accessory uses, 
including limited development such as visitor information facilities, parking areas, viewing 
facilities and walking, hiking and cycling uses, and other uses where appropriately zoned, 
provided such uses do not compromise the environmental sensitivity of the area. 
Applications for new foreshore and water lot leases within the Environmentally Sensitive and 
Passive Areas will not be encouraged unless they are for conservation or environmental 
protection and management purposes or represent some other public benefit to the 
community. The areas designated as Environmentally Sensitive and Passive Areas are 
subject to the Development Permit Area requirements.  

The challenges of increasing population and ongoing development will continue. What is 
required is a balanced approach that is cooperative and collaborative in nature, which blends 
the interests of a variety of stakeholders, and maximizes the benefits to all citizens. In the 
next section we present some opportunities and suggestions on how some progress might 
be made. 
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4.0 Opportunities 
 
The opportunities and challenges identified in this document generally follow those identified 
in a 23 July 2003 workshop, hosted by the consulting team, that brought together 
representatives of most of the regulatory agencies, landowners and other stakeholder groups 
for Salmon Arm Bay (identified in Section 3.0). Included in this group were representatives of 
the agencies funding this project and a related habitat management plan for The Nature 
Trust property along the southeast portion of the Salmon Arm Bay: Rick Howie from the 
Ministry of Water, Land and Air Protection, and Jim Hope from The Nature Trust of British 
Columbia.  Participants were: 
 

Roger 
Beardmore 

Future Legacy 
Consulting Group 

833-4218 beardmore.futurelegacy@telus.net 

Tom Brighouse SABNES 832-3951 brighouse@attglobal.net  
Nicole 
Brighouse- 
Warren 

Nature Bay 
Interpretation Centre 

832-1090 srfjump@sunwave.net  

Bruce Cook SA Chamber of 
Commerce 

832-6247 bcook@sachamber.bc.ca
 

Jamie Felhauer Salmon River 
Roundtable 

804-8813 / 
832-1500 

jado@telus.net

Bob Holtby SABNES 832-7865 bholtby@sunwave.net
Jim Hope The Nature Trust (604) 924-9771 jhope@naturetrust.bc.ca
Rick Howie Ministry of WLAP 375-6245 rick.howie@gems6.gov.bc.ca
Darryl Kroeker Ducks Unlimited 374-8307 d_kroeker@ducks.ca
Tom Marshall Okanagan University 

College 
832-2126 tmarshall@ouc.bc.ca

Ed McDonald  Shuswap Naturalists 835-8802 mcdonald@jetstream.net
Harry Parsons Bufo Inc. (604) 926-8717 hparsons@direct.ca

 
Kevin Pearson District of Salmon Arm 832-6096 kpearson@district.salmon-

arm.bc.ca
Bruce Runciman Fisheries and Oceans 

Canada 
804-7007 runcimanb@pac.dfo-mpo.gc.ca

Mike Sarell Ophiuchus Consulting 498-6118 ophiucon@vip.net
Louis Thomas Neskonlith Band 832-1108 jody@neskonlithband.com
Mary Thomas Neskonlith Band 833-4016  
Mike Wallis Salmon River 

Roundtable 
832-6064 M308@shuswap.net  

Greg Witzky Fisheries – Adams 
Lake Band 

679-8841 gregwitzky@cablelan.net  
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4.1 Workshop  Results 

The following summary outlines the major points, opinions and issues that were identified 
during the workshop. 

 Conservation Strateg y Approach:  

 Identify the key functional ecosystem components  

 Manage in concert/perspective with the larger bay ecosystem 

 Monitor & advise regarding surrounding developments & influences that could change 
& negatively affect bay ecology 

Conservati on Management Plan Needs: 

 Identify plants /species that may have been lost  – bulrush, wapato, etc.  

 synthesize existing & historical knowledge / reports about ecosystems in area 

 Surveys for groups of ecosystems / organisms that we have little knowledge of 

 Better manage upland / wetland interface to prevent impacts to the foreshore 

Manageme nt: 

 Share info via conferences or symposia, wetland courses that are held locally 

 $ for environmental agency activities, roundtable etc. 

 ensure incorporation of traditional knowledge 

 develop action plans for habitat management or changes that are deemed 
appropriate using best available knowledge at the time. 

 Develop educational programs that supports a range of goals 
 
Issues and Solutions 

During the Plenary Session, participants were asked to identify the issues that they felt exist 
with the current land management system, and propose a structure and framework for 
resolving these challenges. The issues generally related to a lack of important information, 
incomplete communications amongst the different stakeholders, and the absence of 
conservation goals for the bay as a whole. For example: 
 

“ If we could identify values, sensitivities(locations) and threats (actions that could impact 
values) we could then evaluate individual projects in context. We lack a framework for 
decision-making.”  

 “We need to keep in mind social and economic values/context as well as environmental 
values. “ 

 “This [the proposed strategy] is a tool for partners, it is not a land use plan by government. It 
hopefully will shape the way we do business. “ [It should include]…here’s what we know 
about sensitivities, here is the zonation and anticipated developments. The current 
framework is the referral process. Other partners may become involved.” 

 “Bands are not informed about developments outside band lands. There needs to be a 
process where everyone is equally informed.”  
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 “The exercise should identify what we don’t know. What are the big issues coming up? What 
do we need to find out about over the next 5-10 years?” 

 “It is not easy to share information. We need an easy and regular mechanism to do this – an 
(annual?) conference or symposium on Salmon Arm Bay.” 

 
The participants were also asked some specific questions: 
 
ÒWhat is the best process for retaining values?Ó  

 Education & outreach & public relations 

 Funding 

 Community ownership 

 Open communication & consultation 

 Research & monitoring 

 Designing for sustainability 

 Cooperative call for ”State of the Bay” conference 
 
ÒWhat are the best options if values are lost?Ó 

 Who are we doing it for? What is our constituency? 

  Nature ecosystems? 

  Cultural needs? 

  Economic needs? 

  All of these? 

 
The overarching needs identified at the workshop were the need for a vision to “set the 
goalposts” for long term management of the bay, and to identify a mechanism for ongoing, 
collaborative information exchange so that everyone has the same information at the same 
time. The following sections present a draft vision for the bay and some recommendations for 
an ongoing information exchange forum. 
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4.2 Draft Vision 
 
In order to provide some context for the long term management of the bay, it was felt 
important to develop a vision that specifies an ideal future for the protection of important 
values in the bay. The following vision was developed by the participants at the July 23, 2003 
workshop. 
 

A Vision for Salmon Arm Ba y 
  

This vision statement projects up to 20 years and more into the future to describe what a 
visitor to Salmon arm Bay would expect to find at that time. The vision provides a conceptual 
context for defining the conservation, recreation and cultural roles of the Bay. Through 
understanding and appreciation of this vision, the public will be able to learn about the bay 
and enjoy appropriate activities, and those responsible for managing the bay will be able to 
respond to changing and perhaps unforeseen circumstances in order to maintain the bay and 
its values for future generations.  
 

Draft Visio n Statement  
 

Salmon Arm Bay is a rich and dynamic natural ecosystem supporting an abundance of 
wildlife. It has the highest biological productivity in the Shuswap Lake complex and the 
natural rise and fall of the lake creates a diversity of natural habitats. It continues to be a 
critical nesting and rearing area for Western Grebes, as well as an important waterfowl 
nesting area and staging site for migratory shorebirds and waterfowl. It has a wealth of over 
230 bird species that visit the bay seasonally. 
 
The naturally functioning marsh and wetland ecosystem continues to play an important role 
in maintaining the high water quality of the bay. The aquatic-terrestrial interface composed of 
mudflats, riparian and aquatic vegetation provides critical habitat for fish and the aquatic 
organisms they depend on to thrive. Salmon Arm Bay associated with the Salmon Arm River 
is an important and improved salmon spawning and rearing area.  
 
The clean air, natural viewscapes and wonderful scenery provide inspiration for people to 
visit and explore the accessible green spaces of the bay and to participate in a range of 
compatible recreational opportunities. Beaches and boating areas provide opportunities for 
active recreation, and are separated from sensitive sites where more passive forms of 
recreation are more appropriate. Environmental, cultural and education/interpretation centres 
enhance the knowledge, understanding and support of people for maintaining the bay and its 
values.  
 
The Salmon Arm Bay area and its resources provide economic opportunities and contribute 
substantially to the social well-being of the community. First Nations continue their traditional 
cultural uses of their lands. Developments continue to occur in recognition of and in harmony 
with important natural values. 
 
Through excellent communication and cooperation between and among the partners who 
own, manage and use the area, Salmon Arm Bay has maintained a healthy natural 
environment and become a model for sustainable development. 
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 4.3 Preliminary  Management Recommendations 
 
In the discussion on a strategy for Salmon Arm Bay, consensus was reached on several 
important subjects. Participants agreed that: there are problems with the existing 
management process; the problems primarily relate to communications amongst the 
stakeholders; and the day’s workshop was very useful. An important proposal offered up and 
supported by a number of the participants, was that some kind of stakeholder gathering be 
organized on an annual basis for a similar exchange to take place. Within this proposal, we 
offer the following recommendations. 
 
The State of the Ba y Symposium: 

Should be a gathering with the goal of exchanging information and ideas; 

Should be held annually; 

Hosted by an agreed-upon group, e.g. Okanagan University College?, or hosted by 
different stakeholders on a rotational basis; 

Focus on reports by the agencies, organizations and groups e.g. agencies (federal, 
provincial, municipal) may speak about new or changed regulations or initiatives; First 
Nations and private developers may speak about developments under consideration; 
other landowners and advocacy groups may address their concerns and activities; 
researchers from any affiliation may contribute the results of the findings, etc.; 

Symposium must be inclusive of all people and viewpoints except those which attempt to 
delay or derail the symposium’s efforts; 

Will use all expert knowledge that may help guide decisions, including natural scientists, 
economists, social scientists, First Nations, and experienced community members; 

Will supplement maps of ownership and jurisdiction with maps of natural features and 
functions; 

Will find win-win situations, so that no individuals lose in decisions that benefit all; 

Will work toward a sustainable level of economic and recreational activity, as part of a 
sustainable ecosystem that conserves biological diversity and ecosystem processes; 

Will seek voluntary cooperation amongst the participants rather than rules, regulations 
and laws; but will respect the spirit and letter of those laws to which any proposals are 
subject; 

Will review and revise the vision on the long-term and will be prepared to discuss openly 
the short-term costs of such a vision; 

Will be realistic. 
 
Ultimately, we believe that this process will lead to an Ecosystem Management Strategy for 
Salmon Arm Bay that addresses the vision and reflects a consensus of all of the 
stakeholders. In order to assist in furthering this process, we have included information on 
approaches and methodologies that have been used elsewhere with success. 
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4.3.1 Short Term  Management Needs 
 

Establish a process for developing a community and stakeholder-based ecosystem 
management plan for Salmon Arm Bay 

Opportunities to involve First Nations and private landowners in stewardship activities 
on their properties 

Participation by the community in management projects 

Noxious weed control 

Inventories for organisms other than birds: vegetation, noxious weeds, aquatic 
invertebrates, amphibians, reptiles, mammals 

Assess validity and potential for reed canarygrass diversification 
 
 
4.3.2 Long Term Manageme nt Needs 
 

Establishment of scientifically rigorous monitoring regime that will answer questions 
about relative habitat values in the Bay 

Assess pros and cons of acquiring Christmas Island for protection 

Develop a community and stakeholder-based ecosystem management plan for 
Salmon Arm Bay 

 

4.4 Some Possible Approaches 
 
Salmon Arm Bay is not the only area where communities are struggling to maintain the 
quality of their environment and of their lives while providing economic benefits for the 
community through development and employment. Throughout North America, these 
challenges have been met, and sometimes overcome. We have included here, some lessons 
learned and approaches that have been successful in a variety of situations. Most examples 
are drawn from the United States where their much larger population has had to face up to 
these challenges sometimes decades before they reached Canada. 
 
4.4.1 Ecos ystem Manageme nt 
 
Achieving the proposed vision for Salmon Arm Bay requires ecosystem management – a 
concept that only appeared in the last 10-15 years. With such a new concept, it should not be 
surprising that there are many definitions of ecosystem management. We propose the 
following as a workable definition: 

An approach to maintaining or restoring the composition, structure, and function of natural 
and modified ecosystems for the goal of long-term sustainability. It is based on a 
collaboratively developed vision of desired future conditions that integrates ecological, 
socioeconomic, and institutional perspectives, applied within a geographic framework defined 
primarily by natural ecological boundaries (Meffe and Carroll, 1997). 
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There are some general contrasts that can be made between traditional natural resource 
management and ecosystem management 
 

Traditional Manageme nt Ecos ystem Manageme nt 

Emphasis on commodities and natural 
resource extraction 

Emphasis on balance between 
commodities, amenities, and ecological 
integrity 

Equilibrium perspective; stability; climax 
communities 

Nonequilibrium perspective; dynamics and 
resiliency; shifting mosaics 

Reductionism; site specificity Holism; contextual view 

Predictability and control Uncertainty and flexibility 

Solutions developed by resource 
management agencies 

Solutions developed through discussions 
among all stakeholders 

Confrontation, single-issue polarization; 
public as adversary 

Consensus building; multiple issues, 
partnerships 

 
 

4.4.2 A Model for Ecos ystem Management 
 

The three contexts of ecosystem management. Interests from the ecological, socioeconomic, 
and institutional circles all have perspectives relevant to ecosystem management, and each 
has a limited understanding of the entire process.  
 
 
 
 

The three-context model, showing 
partial overlap of the three 
contexts.  

A: zone of regulatory or 
management authority;  

B: zone of societal obligations;  

C: zone of influence;  

D: zone of win-win-win 
partnerships 
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4.4.3 Ecos ystem Manageme nt in Practice 
 
The changing face of ecosystem management reflects changes in society. Studies (Brush et 
al., 2000) that looked at the reasons for success and obstacles to be overcome in successful 
ecosystem management projects found significant differences between 1995 and 1999. For 
example, the three most important reasons for success in 1995 were, in order, the 
collaborative process, the character of the management plan, and agency support – by 1999, 
dedication of the participants had replaced agency support and had moved to the top of the 
list. In 1995, the chief obstacle was organized opposition; by 1999, this had moved to the 
bottom of the obstacle list and had been replaced by lack of resources and development 
pressure (which had been at the bottom of the 1995 list. 

An important aspect of successful ecosystem management is its approach to learning; it 
strives to improve the ways we acquire and use information. It is based on an adaptive 
combination of two long-standing methods of learning: trial and error, and the scientific 
experiment. In the most direct terms, the process is “…treating management as an 
experiment. By doing this, the practicality and importance of trial and error are added to the 
rigor and explicitness of the scientific experiment, producing learning that is both relevant 
and valid.”  

The active adaptive management process, as developed by Canadian ecologists Walters 
and Holling. This model resembles a scientific experiment; the difference is that the adaptive 
management experiment is conducted at large scales, in actual working situations that lack 
strict control, and on socioeconomically important topics. 
 

Identify Imaginative Policy 
Options 

Model system performance 
Identify gaps in knowledge 

Design management actions that 
fill gaps 
Include reference areas 
Implement actions

Measure Performance 

Choose Best Policy Options 
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4.4.4 Making Eco system Management Work 

Successful ecosystem management, whether practiced formally or informally, works best 
under conditions that foster learning and changing. If all or most of these conditions are 
not present, it is better not to start! 
 
Ecological Conditions 

Large differences in response between treatments and reference areas are likely 

Data collection is relatively easy and inexpensive. 

Results will develop relatively quickly and clearly. 
 
Socioeconomic Conditions 

Stakeholders agree on the desired outcomes of management, but disagree on the 
means to achieve them. 

Stakeholders are interested in and committed to the process. 

Most stakeholders agree on the facts and underlying models of performance. 

Nonscientific knowledge, from many sources, is included in the modeling and design. 

Sociological and economic knowledge, conditions, and concerns are included in the 
design.  

Communication is continuous. 
 
Institutional Conditions 

The sponsoring organization is committed to learning. 

Eventual management decisions will be linked to the outcomes of the adaptive 
management experiment. 

Funding and leadership are stable, so later implementation is likely. 
 
4.4.5 Challenges and Approaches to Building Collaboration 

Achieving consensus and collaboration amongst diverse groups is not an easy task, but 
neither is it impossible or extremely difficult if the participants are motivated, and common 
challenges (and possible solutions) are identified and understood. The following table 
presents a series of common challenges that threaten to derail consensus, and common 
approaches that often smooth the way. 
 

Common Challenges Common Approaches 

Complacency or a lack of a visible crisis 
or opportunity 

Collect and share information broadly. Foster 
responsibility and ownership of the problem and 
commitment to solutions among the stakeholders. 
Regulatory threats may compel people to act before 
legal action begins. 

Lack of a compelling vision for the 
community or failure to effectively or 
adequately communicate the vision to a 
spectrum of interests. 

Build on common ground and existing interests 
within the community. Think broadly, and identify 
mutual goals. 
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Common Challenges Common Approaches 

Lack of a sufficiently powerful or 
knowledgeable guiding coalition. 

Create opportunities for interaction among diverse 
interests. Approach the problem from a holistic 
perspective that integrates interests and aligns 
knowledge, assets, legal authority and actions. Build 
alliances. Recognize and reward openness and 
honesty. 

Allowing obstacles (challenges) to 
become absolute barriers. 

Use neutral facilitators, well-run meetings, and a set 
of participant ground rules to balance power 
differences among stakeholders and work through 
difficult or divisive issues. Focus on understanding 
problems and generating multiple solutions. 

Failure to create short-term successes. Produce tangible results early in the process. Set 
realistic objectives, and celebrate small successes. 
Share the credit, and recognize all the partners. 

Declaring success too soon. Recognize and communicate uncertainty during 
planning, set realistic expectations about stochastic 
variability, and monitor results jointly with 
stakeholders. 

Failing to institutionalize the change. Build community and agency capacity to organize, 
initiate, and sustain a collaborative effort. Establish 
and commit to long-term and short-term agendas, 
often with support form government. 

 
Source: Common challenges adapted from Kotter, 1996.  
 

 
4.4.6 Desired Future Condition: A Goal for Ecos ystem Management 
 
A difficult challenge for ecosystem managers is establish a goal that meets ecological, 
socioeconomic and institutional needs. “Desired future condition” is one approach that has 
been adopted by a number of agencies. A desired future condition has been suggested to 
have the following characteristics: 

Links assessments of current conditions to decisions about what to do. 

Requires extended public dialog because it is a social choice affecting current and 
future generations. 

Seeks to protect a broad range of choices for the future. 

Must be dynamic, allowing for learning through monitoring, review, and evaluation. 

Seeks to sustain ecological integrity over the long term, under the premise that 
preserving natural disturbance patterns and processes will ensure ecological 
resilience. 

Seeks to sustain the social capacity for future generations to support cultural patterns 
of life and adapt to evolving societal and ecological conditions. 
Diversity of native plant and wildlife habitats and populations. 
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We would recommend that establishing a “desired future condition” be one of the themes for 
the first “State of the Bay” Symposium. The draft vision presented here (Section 4.2) is a first 
attempt to define the desired future condition of Salmon Arm Bay, but it should be subjected 
to rigorous scrutiny and possible modification at the symposium and at regular intervals 
thereafter. 
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APPENDIX A: Summar y of Ec osy stems & Management Issues 
 
The following table provides a summary of the ecosystems within the study area and 
assesses their value to habitat (high, medium, low) and identifies the management issues for 
each. 
 

ECOSYSTEM HABITAT V ALUE LANDOWNER MANAGEMENT ISSUES 

Aquatic     

Mud Flats HIGH – fisheries, 
waterfowl, 
shorebirds 

Crown Land  

Shallow Water HIGH – fish, birds Crown Land Reed canarygrass 

Stream Channel 
and River Mouth 

HIGH – fish 
spawning, 
predators 

Crown Land  

Beach LOW - painted 
turtles, waterfowl  

Indian Reserve Use by wildlife? 

Wetland Ecos ystems    

Reed Canarygrass MEDIUM – bird 
nesting 

Throughout study 
area 

Loss of biodiversity? 
Invasive species 

Cattail – Bulrush 
Marsh 

HIGH – bird nesting 
for many species, 
fish fry shelter 

Nature Trust Out-competed by RC – 
restoration? 

Sedge Marsh MEDIUM – birds –
HIGH when 
combined with CB 

Indian Reserves Out-competed be reed 
canarygrass – restoration? 

Riparian Ec osystems    

Aspen - Snowberry HIGH - bird nesting 
opportunities, in 
shrubby understory 
and cavities 

Nature Trust, 
District of Salmon 
Arm, CPR 

Small pockets – few mature  
- invasive weeds 

Black Cottonwood 
– Red-osier 
Dogwood 

HIGH – mature & 
old growth / LOW 
for saplings – 
important for birds, 
mammals 

Indian Reserves 
– large area 
DSA – small area 

Invasive weeds in young 
forest 

White Willow – 
Maple thickets 

MEDIUM - birds DSA Invasive weeds 

Willow thicket HIGH - Western 
Grebes & 
passerines 

Indian Reserves Native or Introduced willow? 
Displacement by reed 
canarygrass?  
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ECOSYSTEM HABITAT V ALUE LANDOWNER MANAGEMENT ISSUES 

Riparian Ec osystems (contÕd)    

Riparian Weeds LOW  DSA Invasive weeds   

Mixed Forest 
fluvial 

HIGH – bird 
diversity, mammals 

Indian Reserves  
 

Moist Pasture  MEDIUM – raptors, 
small mammals,  
insects 

Indian Reserves    

Anthropog enic ecos ystems    

Marina LOW – Bird resting, 
fish shelter  

DSA, CROWN  Use future dredged material 
for further habitat creation or 
dispose offsite.   

Rip Rap and 
retaining walls 

MEDIUM – with 
vegetation / LOW – 
without, for 
mammals reptiles  

DSA Native vegetation planting 

Park LOW. DSA Control noxious weeds.   

Transportation 
Corridor (railroad 
and unpaved 
road/trail) 

LOW CPR, DSA Control noxious weeds  

Urban MEDIUM –for birds 
with naturescaping 
/ LOW -  with 
introduced plants, 
large lawns, etc. 

DSA stewardship activities, e.g. 
bird and bat boxes, native 
plants in landscaping, 
tolerance of wildlife, and the 
containment of pets. 
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APPENDIX C: Bird List 
 
Birds of the Shuswap Region 
 
Feb 13, 2004 
 

237 species have been reported around Salmon Arm Bay.  

297species have been reported around the Shuswap Area,  representing 62 % of the 
480 species in British Columbia. 

Note: Italics indicate birds reported from local observations other than the main four-
year weekly surveys of Salmon Arm Bay (1999-2003) 
 

 
Accentor, Siberian 
Avocet, American 
 
Bittern, American 
Blackbird,  Brewer’s 
Blackbird, Rusty 
Blackbird, Red-winged 
Blackbird, Yellow-headed 
Bluebird, Mountain 
Bluebird, Western 
Bobolink 
Brambling 
Bufflehead  

  
Bunting, Black-headed  
Bunting, Indigo  
Bunting, Lazuli  
Bunting, Snow   
Bushtit 
 
Canvasback  

  
Catbird, Gray   
 
Chickadee, Black-capped  
Chickadee, Boreal 
Chickadee, Chestnut-backed 
Chickadee, Mountain 
Coot, American 
Cormorant, Double-crested 
Cowbird, Brown-headed 
Crane, Sandhill 
Creeper, Brown 

Crossbill, Red   
Crossbill, White-winged 
Crow, American 
 
Dipper, American 
Dove, Mourning   
Dowitcher, Long-billed 
Dowitcher, Short-billed 
Duck, Harlequin 
Duck, Long-tailed  
Duck, Ring-necked 
Duck, Ruddy  
Duck, Wood  
Dunlin
 
Eagle, Bald
Eagle, Golden
Egret, Cattle
Egret, Great 
Egret,  Snowy  
 
Falcon, Peregrine 
Falcon, Prairie 
Finch, Cassin’s 
Finch, Gray-crowned Rosy   
Finch, House 
Finch, Purple  
Flicker, Northern 
Flycatcher, Alder 
Flycatcher, Ash-throated  
Flycatcher, Dusky 
Flycatcher, Hammond’s 
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Flycatcher, Least  
Flycatcher, Olive-sided 
Flycatcher, Scissor-tailed 
Flycatcher, Pacific Slope 
Flycatcher, Willow 
 
Gadwall    Heron,  Great Blue 
Grackle, Common 
Godwit, Hudsonian 
Godwit, Marbled 
Goldeneye, Barrow’s 
Goldeneye,  Common 
Goldfinch,  American  
Goose, Canada   Jaeger, Parasitic 
Goose, Greater White-fronted 
Goose, Ross’s 
Goose, Snow  
Goshawk, Northern 
Grackle, Common 
Grebe,  Clark’s 
Grebe, Eared 
Grebe,  Horned  
Grebe, Pied-billed 
Grebe, Red-necked 
Grebe, Western 
Grosbeak, Black-headed 
Grosbeak, Evening 
Grosbeak, Pine 
Grouse, Blue   
Grouse,  Ruffed 
Grouse, Sharp-tailed 
Grouse, Spruce 
Gull, Bonaparte’s 
Gull, California  
Gull, Franklin’s 
Gull, Glaucous 
Gull Glaucous-winged 
Gull, Herring 
Gull, Little  
Gull, Mew   
Gull, Ring-billed 
Gull, Sabine’s  
Gull Thayer’s  
Gyrfalcon   
 
Harrier, Northern 

Hawk,  Cooper’s 
Hawk, Ferruginous 
Hawk,  Red-tailed 
Hawk, Rough-legged 
Hawk, Sharp-shinned 
Hawk, Swainson’s 

Hummingbird, Anna’s 
Hummingbird, Calliope 
Hummingbird, Black-chinned 
Hummingbird, Rufous 
 
Jaeger, Long-tailed

Jaeger, Pomarine 
Jay, Blue
Jay, Gray
Jay, Steller’s 
Junco, Dark-eyed 
 
Kestrel, American 
Killdeer
Kingbird, Eastern 
Kingbird, Western 
Kingfisher,  Belted 
Kinglet, Golden-crowned 
Kinglet, Ruby-crowned 
 
Lark,  Horned   
Longspur, Lapland 
Loon, Pacific 
Loon, Common 
Loon, Red-throated 
Loon, Yellow-billed 
 
Magpie, Black-billed 
Mallard  

  
Martin, Purple 
Meadowlark, Western   
Merganser, Common 
Merganser, Hooded 
Merganser, Red-breasted 
Merlin 
Mockingbird, Northern   
Night-Heron, Black-crowned 
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Nighthawk, Common 
Nutcracker, Clark’s 
Nuthatch, Pygmy 
Nuthatch, Red-breasted 
Nuthatch, White-breasted 
 
Oriole, Northern (Bullock’s) 
Osprey 

 
Owl, Barn   
Owl, Barred 
Owl, Boreal 
Owl, Great gray  
Owl, Great Horned  
Owl, Long-eared  
Owl, Northern Pygmy 
Owl, Northern Saw-whet 
Owl, Short-eared  
Owl, Snowy 
Owl, Western Screech 
 
Partridge, Gray 
Pelican, American White 
Phainopepla 
Phalarope, Northern 
Phalarope, Red-necked 
Phalarope, Wilson’s 
Pheasant, Ring-necked  
Phoebe, Eastern 
Phoebe, Say’s 
Pigeon, Band-tailed 
Pigeon, Rock 
Pintail, Northern 
Pipit, American  
Plover, Black-bellied  
Plover, American Golden  
Plover, Pacific Golden 
Plover, Mountain 
Plover, Semi-palmated 
Poorwill, Common 
Ptarmigan, White-tailed 
 
Quail, California 
 
Rail, Virginia   Sparrow, White-crowned 
Raven, Common 

Redhead 
Redstart, American
Redpoll, Common 
Redpoll, Hoary
Robin, American 
Ruff 
 
Sanderling 
Sandpiper, Baird’s 
Sandpiper, Least
Sandpiper, Pectoral
Sandpiper, Sharp-tailed 
Sandpiper, Solitary 
Sandpiper, Spotted 
Sandpiper, Semi-palmated 
Sandpiper, Stilt 
Sandpiper, Upland 
Sandpiper, Western 
Sapsucker, Red-naped 
Scaup, Lesser
Scaup, Greater
Scoter, Surf 
Scoter, White-winged 
Shoveler, Northern 
Shrike, Loggerhead 
Shrike, Northern 
Siskin,   Pine
Snipe, Wilson’s 
Solitaire, Townsend’s 
Sora 
Sparrow, American Tree        
Sparrow, Brewer’s    
Sparrow, Chipping 
Sparrow, Clay-coloured 
Sparrow, Fox
Sparrow, Golden-crowned 
Sparrow, Harris’ 
Sparrow, House 
Sparrow, Lark 
Sparrow, Lincoln
Sparrow, Savannah
Sparrow, Song 
Sparrow, Swamp  
Sparrow, Vesper 

Sparrow, White-throated  
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Starling, European  
Stilt, Black-necked Warbler, Black and White 
Surfbird 
Swallow, Bank  

Warbler, Blackpoll 
Warbler, MacGillivray’s 

Swallow, Barn Warbler, Magnolia 
Warbler, Nashville Swallow, Cliff 
Warbler, Palm Swallow, Northern Rough-winged 

Swallow, Tree   Warbler, Tennessee 
Warbler, Townsend’s Swallow, Violet-green 

Swan, Tundra   Warbler, Wilson’s 
Warbler, Yellow-rumped 

Swan, Trumpeter Warbler, Yellow 
Swift, White-throated Warbler, Orange-crowned 
Swift, Black 
Swift, Vaux’s   

Waterthrush, Northern 
Waxwing, Cedar 
Waxwing, Bohemian  
Wigeon, Eurasian Tanager, Western 
Wigeon, American Teal, Blue-winged 

Teal Cinnamon   Willet    
Wood-Peewee, Western Teal, Green-winged 

Tern,   Black   Woodpecker, Black-backed 
Tern,  Caspian   Woodpecker, Downy 

Woodpecker, Hairy Tern,  Common 
Woodpecker, Lewis Tern, Forster’s 

Thrush, Gray-cheeked  Woodpecker,  Pileated 
Woodpecker, Red-bellied Thrush, Hermit 

Thrush, Swainson’s  Woodpecker, Three-toed 
Thrush, Varied   Woodpecker, White-headed 

Wren,   House   Towhee, Spotted 
Wren,  Marsh Turnstone, Ruddy 
Wren, Rock   
Wren, Winter   Veery 
 Vireo, Red-eyed 
Yellowlegs, Lesser Vireo, Cassin’s (Solitary) 
Yellowlegs, Greater Vireo, Warbling  
Yellowthroat, CommonVulture, Turkey 
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