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Executive Summary
The Whiteswan Lake Provincial Park Management Plan (the Fisheries Plan) was prepared on
behalf of the Ministry of Forests, Lands and Natural Resource Operations (the Ministry) by Lotic
Environmental Ltd. (Lotic Environmental). There were dual objectives for completing the
Fisheries Plan:
1) Reduce the risks to native westslope cutthroat trout (Oncorhynchus clarkii lewisi; WCT)
downstream of the park caused by the non-native, naturalized rainbow trout (O. mykiss)
emigrating from Whiteswan Lake; and,
2) Maintain high quality recreational angling opportunities in Whiteswan and Alces Lakes.
The first step towards completing the Fisheries Plan, was a literature review on past
management efforts and current fishery values and conservation concerns. Following this, Lotic
Environmental facilitated a 2-day workshop with government and stakeholders (participants).
The results from the workshop were used to complete a Draft Fisheries Plan. The Draft was
reviewed in detail during a second one-day workshop with participants, which lead to finalization
of the document.
Through the literature review, it was identified that there has been substantial management
effort towards rainbow trout production to benefit the sport fishery in Whiteswan and Alces lakes
over the last 54 years. Examples include: toxaphene treatment to create initial non-fish bearing
condition, subsequent stocking of infertile and fertile non-native rainbow trout, installation of
diversion gates to direct Mutton Creek flows into the Alces Lake, construction and maintenance
of a spawning side channel between the lakes, deep water outlet structure at Alces Lake,
habitat restoration on Inlet Creek, and beaver management. As a result, rainbow trout have
become self-sustaining, and currently use Outlet Creek, Inlet Creek, and lake shoal areas for
spawning. The greatest number of fish spawn in Outlet Creek. The 2012 peak spawner estimate
of 3,417 fish was amongst the highest counted over the last 23 years in Outlet Creek. Angler
effort is high in the park, with an average of 10,000 open water and 3,000 ice fishery angling
days annually.
WCT are listed as a species of Special Concern both in Canada under the federal Species at
Risk Act (SARA) and in British Columbia. Hybridization with non-native rainbow trout is one of
the greatest threats to WCT throughout its North American range (Allendorf and Leary 1988,
Behnke 2002). Hybridization occurs when WCT interbreed with the closely related species,
rainbow trout. The hybrid offspring are fertile and are able to successfully reproduce with WCT
or rainbow trout, furthering the spread of rainbow trout genes throughout the WCT population.
The outcome rarely favours the native WCT, with common threats including: loss of all pure
WCT in the population, increased straying of hybrids to neighbouring populations, and a loss of
local adaptive traits (Hitt et al. 2003, Rubidge and Taylor 2005, Boyer et al. 2008). Whiteswan
Lake has been identified as a local hotspot for contributing rainbow trout genes to the White
River in the upper Kootenay River system. Rainbow trout have been evidenced emigrating over
the falls on Outlet Creek, a tributary to the White River. Hybridization has been confirmed
upstream of the Outlet Creek/White River confluence (Rubidge and Taylor 2004), with several
indications that Whiteswan Lake is the leading cause.
To date, the Ministry has put some effort towards addressing this conservation issue, including:
discontinuing fertile rainbow trout stocking in 2003, preventing upstream migration to Mutton
Creek, attempting to set up a seasonal barrier fence to preclude spawning rainbow from
emigrating over the falls on Outlet Creek, using fry traps to monitor fry movement in Outlet
Creek, and removing rainbow trout adults seen below the falls. In addition, the Province has
been completing a BC WCT Management Plan, as a SARA requirement. This Fisheries Plan is

July 2013

iv

Whiteswan lake provincial park –
Fisheries management plan
a regional priority towards improved management of the Fishery and is being done in support of
the larger provincial management plan.
Through activities and surveys conducted at the initial workshop, valued components, potential
options, limitations and additional information needs were identified by participants. Using
participant level of consensus, professional experience, and additional scientific information,
recommendations were prepared for meeting each of the two objectives. The recommendations
were presented as an Action schedule with structured decision points. Below are the actions
identified that were directed at meeting Objective 1:
Action 1. Removal of rainbow trout downstream of the falls through targeted Fisheries
Branch sampling was identified as the simplest short term step to meet objectives (2013).
This Action would also include: a) and investigation of rainbow trout emigration over the
Outlet Creek falls, and b) a feasibility study of installing a barrier to block rainbow trout
emigration above the falls.
Action 2. A barrier or other management strategy on lower Outlet Creek would be
considered if the feasibility and immigration study showed that it could stop all outmigrating rainbow trout. The process of planning, funding procurement and installation
could proceed as early as 2015.
Action 3. Rainbow trout could be blocked from using Outlet Creek entirely if the
downstream passage of rainbow trout over the falls can not be managed. This could be
pursued as early as 2015. With this action, there are additional considerations of whether
Action 3a - enhanced alterative spawning or Action 3b - hatchery supplementation would
be required to maintain current fish production within Whiteswan Lake.
Action 4. Manual removal of the diploid rainbow trout from the lake could be implemented
as an alternate to blocking Outlet Creek. This action would be followed by one of: Action
4a - stocking with sterile rainbow trout or Action 4b - stocking with diploid WCT. Action 4
may be initiated as early as 2015.
Action 5. Chemical treatment to eradicate diploid rainbow trout, followed by restocking
with either sterile rainbow trout or diploid WCT. Based on stakeholder concerns this action
would only be considered if attempts at all other options failed and/or if it became a legal
obligation of the Province (e.g., required as a consequence of SARA listing). Chemical
treatment of the lake would also only proceed following another public consultation
process.
Additional action identified to meet both Objectives 1 and 2 or just 2 alone were:
Action 6. Continuing with the core fisheries monitoring program to monitor the
effectiveness of all implemented actions. Also include introgression sampling, and
infrastructure maintenance.
Action 7. Promoting family fishing opportunities on Alces Lake, by increasing fish
numbers and harvest and providing diverse fishing gear opportunities. Pending funding,
this could also include building a pier and/or educational programs (for either lake).
Action 8. Maintaining the current sport fishery and opportunities on Whiteswan Lake. This
involves optimizing regulations to maintain or enhance fish size, catch rates, harvest and
create diverse fishing gear opportunities.
Action 9. Maintaining the status quo for park infrastructure, with the addition of posting
campsite availability for the Park.

July 2013

v

Whiteswan lake provincial park –
Fisheries management plan

Table of Contents
Executive Summary ................................................................................................................... iv
Introduction ................................................................................................................................ 1
1
Project Background ............................................................................................................ 2
1.1
Whiteswan Lake Provincial Park .................................................................................. 2
1.2
Rainbow Trout Management in Whiteswan Lake ......................................................... 4
Spawning ........................................................................................................................... 6
Angler Use ......................................................................................................................... 6
1.3
Westslope Cutthroat Trout Conservation in BC ............................................................ 7
WCT Distribution and Status .............................................................................................. 7
1.4
Westslope Cutthroat Trout Fishery in the Upper Kootenay River Watershed ..............11
1.5
WCT Management at Whiteswan Lake .......................................................................12
Current WCT Issues at Whiteswan Lake ...........................................................................14
2
Stakeholder Engagement Process ....................................................................................17
2.1
Participants and Terms of Reference ..........................................................................17
2.2
Background Document ...............................................................................................17
2.3
Initial Workshop ..........................................................................................................17
Presentations ....................................................................................................................18
Group exercises ................................................................................................................18
2.4
Workshop 1 Results Analysis ......................................................................................21
2.5
Workshop 2.................................................................................................................21
3
Fisheries Management Options Analysis ...........................................................................22
3.1
Objective 1 options analysis: minimize conservation risks to WCT ..............................22
3.2
Objective 2 options analysis: maintain a quality fishery in Whiteswan and Alces lakes
31
4
Recommendations ............................................................................................................38
4.1
Actions ........................................................................................................................38
4.2
Implementation ...........................................................................................................51
4.3
Final Participant Feedback..........................................................................................51
Closing ......................................................................................................................................53
Literature Cited .........................................................................................................................54

List of Figures
Figure 1. Whiteswan Lake Provincial Park Boundary (outlined in green) and associated fish
bearing waters. .......................................................................................................................... 3
Figure 2. Chronology of fish management efforts supporting the rainbow trout fishery at
Whiteswan Lake Provincial Park. ............................................................................................... 5
Figure 3. Native range of westslope cutthroat (dark shade) and coastal cutthroat (light shade)
Source: COSEWIC 2006, adapted from Behnke 2002. .............................................................. 8
Figure 4. Distribution of hybridized WCT populations in B.C. watersheds. Percent values
indicate percent WCT genotypes present. (Source: BC MoE 2012). .........................................10
Figure 5. Summary of threats resulting in medium and high risks to the Upper Kootenay* WCT
Population Group. Source: BC MoE 2012. ................................................................................11
Figure 6. Summary of Fisheries Management actions to limit rainbow trout introductions to WCT
waterwaysupstream and downstream of Whiteswan Lake. .......................................................13
Figure 7. Outlet Creek below the falls, where rainbow trout spawners were observed. Photo
from Chirico and Bell 2007. .......................................................................................................15
Figure 8. Outlet Creek fence (Photo from Heidt 2007)...............................................................15
Figure 9. Outlet Creek fry trap, downstream view and cross channel view, July 2009 (Photo from
Heidt 2009) ...............................................................................................................................16

July 2013

vi

Whiteswan lake provincial park –
Fisheries management plan
Figure 10. Options discussion exercise with participants discussing options. ............................20
Figure 11. Mean participant ranking of options, with highest potential ranking equal to 1, ordered
based on the overall group mean score. Black line set at 0.14 indicates lowest possible score.23
Figure 12. Mean participant ranking of options, with highest potential ranking equal to 1, ordered
based on the overall group mean score. Black line set at 0.13 indicates lowest possible score.32
Figure 13. Recommended fisheries management actions and timeframe for implementation at
Whiteswan Lake Provincial Park (WCT = westslope cutthroat trout, RB = rainbow trout, SARA =
Federal Species at Risk Act) .....................................................................................................39

List of Tables
Table 1. Percentage ‘Yes’ response to survey questions (with areas of considerable difference
highlighted) ...............................................................................................................................22
Table 2. Evaluation of options to minimize conservation risks to WCT downstream of Whiteswan
Lake resulting from rainbow trout emigration. ............................................................................24
Table 3. Percentage ‘Yes’ response to survey questions (with areas of considerable difference
highlighted). ..............................................................................................................................31
Table 4. Evaluation of options to maintain a quality fishery at Whiteswan Lake Provincial Park.
.................................................................................................................................................33
Table 5. Acceptability of Objective 1 Actions .............................................................................52
Table 6. Acceptability of Objective 2 Actions .............................................................................53

List of Appendices
Appendix A. Spawning Count, Angler Effort and CPUE Figures ...............................................59
Appendix B. Workshop attendees (*non-committee members identified with an asterisk) .........63
Appendix C. Stakeholder Summaries........................................................................................64
Appendix D. Outstanding questions ..........................................................................................66
Appendix E. Values survey results ............................................................................................74
Appendix F. Exercise 2 – Options to reduce conservation risks to native WCT populations
downstream of the park caused by Whiteswan Lake rainbow trout ...........................................76
Appendix G. Exercise 3 – Options to maintain high quality recreational angling opportunities in
Whiteswan Lake Provincial Park ...............................................................................................83

July 2013

vii

Whiteswan lake provincial park –
Fisheries management plan

Introduction
Lotic Environmental Ltd. (Lotic Environmental) has prepared the Whiteswan Lake Provincial
Park Fisheries Management Plan (the Fisheries Plan) for the Ministry of Forests Lands and
Natural Resource Operations (MFLNRO or the Ministry). A Fisheries Management Plan for
Whiteswan Lake Provincial Park has been recognized as an important requirement in recent
years. This is driven by global natural resource management practices that have been strongly
committed to maintaining native species biodiversity and subsequent government policies such
as conservation first and sustainable recreation (fisheries) within the bounds of conservation
(BC Ministry of Environment [BC MoE] 1993, and Pollard pers comm.).
Hybridization of rainbow trout (Oncorhynchus mykiss) with westslope cutthroat trout (WCT;
Oncorhynchus clarkii lewisi) is a significant issue contributing to WCT being listed as a species
of Special Concern, both federally and provincially. Historically, rainbow trout have been
stocked and are now naturalized in Whiteswan Lake (and Alces Lake). The draft BC WCT
Management Plan identifies that Whiteswan Lake is an area of concern for the spread of
hybridization in the upper Kootenay River watershed (BC Ministry of Environment [BC MoE]
2012). Conservation and minimizing further hybridization is a provincial priority for both Parks
and Fisheries Programs.
Although WCT are recognized as a priority sport fish in BC and are a conservation concern, the
existing rainbow trout fishery is very popular in Whiteswan Provincial Park. Extensive
management effort over the last 40 years has been directed at establishing, improving and
monitoring the rainbow trout fishery. Thus, although the Fisheries Plan is intended to better
integrate conservation goals associated with WCT, it also will recognize the rainbow trout
fisheries values in the area.
To facilitate the development of an integrated plan, we have incorporated the input of
stakeholders and government representatives (the participants) having an interest in angling
opportunity and fisheries conservation in Whiteswan Lake Provincial Park and downstream in
the White and Kootenay rivers.

The Fisheries Management Plan will explore options to achieve the
following objectives:
1. Reduce risks to native WCT populations downstream of the park caused by the
non-native, naturalized rainbow trout emigrating from Whiteswan Lake; and,
2. Maintain high quality recreational angling opportunities in Whiteswan and Alces
lakes.

The Fisheries Management Plan is comprised of four sections: 1) Project Background, the 2)
Stakeholder Engagement Process, 3) Fisheries Management Options, and 4) Fisheries
Management Recommendations. The Project Background Section was prepared in January
2013 using the results of a literature review. A 2-day workshop was then held with the
participants in February, 2013. The workshop included presentations to provide additional
background information as well as activities to obtain input from participants on their values and
acceptable management options. The participant input was used to develop the Fisheries
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Management Recommendations. Following participant review and input during a second
workshop held in April 2013, the Fisheries Management Plan -was finalized.

1 Project Background
1.1 Whiteswan Lake Provincial Park
BC Parks' mission is to protect representative and special natural places within the province's
Protected Areas System for world-class conservation, outdoor recreation, education and
scientific study (Government of BC 2013).
Whiteswan Lake Provincial Park (Figure 1.) is located in the East Kootenay region of British
Columbia, approximately 30 km southeast of Canal Flats BC. The Park was established in 1978
between the valleys of the White and Lussier rivers (Westover and Hutchinson 1994, BC MoE
2003a).The purpose statement and zoning plan for the park outlines the roles of Whiteswan
Lake Provincial Park (BC MoE 2003a):
Primary role
To protect an under-represented remnant forest ecosystem – the Southern Park Ranges
Ecosection. In addition, cultural heritage values are significant in the park. Whiteswan Lake
was used intensively by the Ktunaxa Nation and Shuswap Indian Band because of its
important geographical location. The lake was a marshalling point for journey to the Elk
Valley and the prairies, and was also a staging area for religious and social events.
Numerous archeological and traditional use sites remain in the park and are a great source
of pride to modern day Ktunaxa Nation.
Secondary Role:
To maintain outdoor recreational opportunities oriented to a forested mountain lake setting
and to protect the Lussier Hotsprings. Whiteswan Lake is recognized as the focal point for
fishers in the East Kootenays. The highly productive lake and easy access combined with
year round use has made the park one of the best lake fishing destinations in the province.
As this document reveals, Whiteswan Lake had a popular sports fishery supported by intensive
fisheries management activities prior to the establishment of the Park. Under the BC Park Act’s
‘Fish Stocking in Provincial Protected Areas Guideline’, stocking and enhancement is allowed
subject to a management plan, however, the use of a species or stock not native to the
watershed is typically not permitted (Province of BC 1996). Under the Park Act, the Minister is
ultimately responsible for the downstream effects of any activity originating from within the park.
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Figure 1. Whiteswan Lake Provincial Park Boundary (outlined in green) and associated fish bearing waters.
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1.2 Rainbow Trout Management in Whiteswan Lake
Historically, substantial effort has been put towards rainbow trout production in Whiteswan Lake
and neighbouring Alces Lake (also known as Moose Lake) (Figure 2). In 1959 and 1961,
Whiteswan Lake and Alces Lake were treated with toxaphene to eliminate “undesirable”
native fish, which had included mountain whitefish, longnose sucker and northern pike
minnow (Balkwill 1958, Bell and Martin 1985, Andrusak 1970). This was a common
management technique used up to the 1980’s in British Columbia to prepare small lakes for
a stocked monoculture system (Tepper 2006). Whiteswan Lake and Alces Lake were stocked
with rainbow trout from 1931 to 2009; with diploid fish1 stocked until 2003 (BC MoE 2013). Other
examples of enhancement activities included diverting flows from Mutton Creek into Alces Lake
in 1972 to improve the flushing rate and water quality (Bell and Martin, 1985); and in 1979,
constructing a spawning channel connecting Alces and Whiteswan lakes (maintained through
to 2009). Improvements to spawning habitat were undertaken in Outlet Creek in 1979 (Heidt
2008). In 1998 and 1999, restoration work was also completed in Inlet Creek to improve rearing
and spawning habitat (Agra Earth and Environmental Ltd [Agra] 2000a, 2000b). These
collaborative efforts in the Whiteswan and Alces systems resulted in a naturalized population of
rainbow trout and a regionally significant sport fishery. This fishery has been monitored regularly
over the last 50 years, with information available on rainbow spawner counts, creel surveys,
lake assessments and water quality monitoring.

1

Diploid fish are capable of reproducing; whereas triploid fish are sterile.
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1959,
1961

1972

• Eradication of non-sport fish (mountain whitefish, longnose sucker and northern pike
minnow) in Whiteswan and Alces lakes using toxaphene treatment (Balkwill 1958, Bell and
Martin 1985)

• Diversion gate structure on Mutton Creek directing flows to Alces Lake to increase flushing
rates in lake and reduce muddy taste of fish. The diversion later benefitted the spawning
channel by supplying flows of 0.08 m 3/s (Bell and Martin 1985).

• Whiteswan Lake Provincial Park established (BC MoE 2003a)
1978

1979

1979,
1982

• Blasting and excavating a 395 m channel between Alces and Whiteswan Lake (Bell and
Martin 1985).

• Alces-Whiteswan spawning channel maintenance and upgrades, increased channel length
to 520 m (Bell and Martin 1985)

• Gravel/cobbles were added in sections of Outlet Creek to improve habitat (Heidt 2008).
1979

1987

1998,
1999

1999

20052008

• A deep water outlet and dam structure was constructed at Alces Lake to improve dissolved
oxygen and temperature issues in spawning channel (Tepper 2006)

• Inlet Creek fish habitat restoration in Reaches 1 and 2 (Agra 2000a, 2000b)

• Upgrades to Mutton Creek diversion gate structure; however this structure allowed fish
passage upstream allowing rainbow spawning in Mutton Creek and access to Lussier River
(Heidt 2007).

• Several beavers and associated dams were removed from the spawning channel (BC MoE
2005; Heidt 2006, 2007, 2008).

Figure 2. Chronology of fish management efforts supporting the rainbow trout fishery at
Whiteswan Lake Provincial Park.
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Spawning
As a result of provincial fisheries management efforts, rainbow trout have become selfsustaining, with spawning documented in the constructed spawning channel (until 2009), Outlet
Creek, and in Inlet Creek (Fish and Wildlife Branch, Annual Operation and Management
Reports 1989 to 2011 and Lamson pers. comm.) (Appendix A – Figure A1). As well, shoal
spawning along the lake shoreline has been confirmed at Whiteswan and Alces Lakes (Heidt
pers. comm.).
In the spawning channel, the highest spawner count of 1013 fish was observed on May 26,
2006 (Heidt 2007). Prior to the channel’s closure, the peak bank count had dropped to 416 fish
in 2008 and 203 fish in 2009. Unmaintained, beaver dams constructed on the channel were the
primary reason for the decrease (Heidt 2008, 2009).
Outlet Creek has consistently had the highest peak bank spawning counts, with the 2012 count
of 3,417 fish being amongst the highest from the last 23 years of monitoring. Spawning habitat
in Outlet Creek begins approximately 50 metres downstream of Whiteswan Lake and
occurs intermittently until just upstream of the Moscow Creek FSR bridge (Heidt 2009).
Downstream of this, Outlet Creek becomes confined, with higher gradient and there is a
shift in substrate from fines and gravels to larger cobble and boulders (Heidt 2009). Several
hundred metres downstream of the bridge, a falls on Outlet Creek (approximately 10 metres
in height), acts as a barrier to upstream fish passage from the White River system into
upper Outlet Creek and Whiteswan Lake (Heidt 2009). Emigrating or entrained rainbow
trout adults are able to survive the drop (Heidt pers comm., and Chirico and Bell 2007). Fry
and juveniles also likely survive the drop, given that survival has been confirmed from
higher falls for steelhead parr (Oncorhynchus mykiss; Burrows pers. comm.)
Inlet Creek spawning numbers were highest between 1995 and 2000, where a peak of 1,368
spawners were counted in 1995. Low spawning numbers in recent years are likely the result of
fish redistributing to other spawning habitat (e.g., Outlet Creek) (Heidt 2009, Lamson pers.
comm.). Another factor is that the timing of spawning at Inlet Creek is later than the other
spawning habitats, due to late melt in the north slopes of Inlet Creek watershed (Heidt pers.
comm.). Over the past several years, it appeared that spawning here peaked after the Ministry
counts were concluded (Heidt pers. comm.).
Total spawner counts of all these monitored sites combined in 2012 was 3,486 fish. This was
higher than the average total count of 3,262 spawners, calculated from the last 23 years of data.
Note that these spawner counts do not include fish use in suitable shoreline habitats, such
as at Birch Creek Peninsula (Heidt and Lamson 2012). Observations of spawning rainbow
trout and redd counts in the spring of 2011 and 2012 indicate approximately 500+ additional
fish to be shoal spawning each year (Heidt pers. comm.). In addition, redds have been
confirmed in the limited lower portions of Cave, Birch and Home Basin Creeks (Heidt pers.
comm.). In the past 2 years, a rough estimate of spawning in these tributaries combined ranged
from 300-400+ fish annually (Heidt pers. comm.).

Angler Use
Angler effort at Whiteswan Lake has remained relatively constant over the past 24 years
(1987-2008), averaging approximately 10,000 open water angler days annually (excluding
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ice fishing – see below); however, 2010 and 2011 saw a decline in angler use (Appendix A
– Figure A2) (Heidt and Lamson 2012). This decline could be related to temperature and
precipitation trends (Heidt and Lamson 2012), and/or that freshwater fishing has generally
followed a provincially declining trend (Lamson pers. comm.). The majority of angling occurs
from May-July; and this period has been affected by environmental changes over the past
several years (Heidt pers. comm.).
During the last 24 years monitored, catch per unit effort (CPUE) at Whiteswan Lake has
averaged 0.53 fish per hour (Appendix A – Figure A3). In 2012, the CPUE was higher than
average at 0.77 fish per hour. CPUE has increased in the last half of the study period, with
average values in the 2000’s being 0.73 fish per hour compared to late 1980s and 1990s
where values averaged 0.29 fish per hour. A CPUE of 0.50 fish per hour is a benchmark for
a healthy lake fishery (Heidt pers. comm.).
Note that the popular ice fishery on Whiteswan Lake has not been accounted for in the
angler or CPUE estimates. Winter creel surveys conducted between 1969 and 1992
averaged 3,137 angler days annually (Westover and Hutchinson 1994). Anecdotal
information on the 2012-2013 ice fishery indicated both high use and CPUE (Lamson pers
comm.).

1.3 Westslope Cutthroat Trout Conservation in BC
WCT Distribution and Status
As the name implies, the native range of WCT is primarily along the western slope of the Rocky
Mountains in BC, Montana and Idaho (Figure 3; McPhail 2007). WCT are also found along the
eastern slopes of the Rocky Mountains in southern Alberta, north western Wyoming and
Montana (Behnke 1992). Additionally, there are some, isolated populations, including those in
Columbia River tributaries in BC, Washington and Oregon (McIntyre and Rieman 1995).
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Figure 3. Native range of westslope cutthroat (dark shade) and coastal cutthroat (light
shade) Source: COSEWIC 2006, adapted from Behnke 2002.
In 2010, WCT were listed as a species of Special Concern throughout their range in Canada
under the federal Species at Risk Act and are recognized by the Committee on the Status of
Wildlife in Canada (COSEWIC, 2006). In British Columbia they are a species of Special
Concern and in Alberta they are Threatened. National designation in the United States has
listed WCT as Imperiled in Idaho, Vulnerable in Montana and Oregon and Critically Imperiled in
Wyoming (COSEWIC 2006). These listings were primarily due to significant range reductions as
a result of species introductions, habitat loss and habitat degradation (COSEWIC 2006).
Hybridization with non-native species (i.e. rainbow trout – Oncorhynchus mykiss) has been
identified as one of the greatest threats to WCT throughout its North American range (Allendorf
and Leary 1988, Behnke 2002, BC MoE 2012, COSEWIC 2006).
Within Canada, the last contiguous range of WCT occurs in the southeast corner of
British Columbia in the upper Kootenay River drainage. Once thought to be a refuge
for remaining native WCT gene pools, the upper Kootenay River drainage has recently
shown evidence of increased hybridization (Rubidge and Taylor 2004).
Hybridization occurs when WCT interbreed with the closely related species, rainbow trout. This
occurs at much higher rates where rainbow trout have been introduced into the range of WCT
as opposed to the limited areas where these two species naturally overlap. What makes the
occurrence of hybridization between these two species further problematic is that the offspring
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hybrids are fertile and able to successfully reproduce, or back-cross with WCT or rainbow trout.
Introgression is the term describing the result of backcrossing and specifically the transfer of
genes from one species into the gene pool of another.
While occurring naturally in very limited areas of natural range overlap, introgressive
hybridization is much more common in areas of historic releases of fertile hatchery rainbow trout
and subsequently from naturalized rainbow trout populations and hybrid movement. The
outcome of this event rarely favours the native WCT. Three common threats associated with
introgressive hybridization are (BC MoE 2012, Hitt et al. 2003, Rubidge and Taylor 2005, Boyer
et al. 2008):


The development of a hybrid swarm status where there are no pure WCT remaining
within the population;



Increased “straying” behaviour of hybrids further spreading rainbow trout genes to
neighbouring populations;



A loss of local population structure and local adaptive traits – these pure strain traits
may be why WCT have continued to persist for thousands of years in conditions too
harsh for many other fish species.

In BC, WCT exist in four core population groups (Elk, Flathead, Upper Kootenay and West
Kootenay) and in three peripheral groups (Columbia, Kettle and South Thompson) (BC MoE
2012 [Figure 4]). The potential for hybridization/introgression impact appears to be greatest in
the Elk and Upper Kootenay Population Groups 2 (BC MoE 2012). As part of the Upper
Kootenay Group, the White River in the vicinity of Whiteswan Lake has been identified as one of
four ‘hotspots’ for hybridization in BC (BC MoE 2012). In recent years, studies have identified
the prevalence of WCT hybrids in the Upper Kootenay River, including the White River (Bennett
2007, Rubidge and Taylor 2005, Rubidge and Taylor 2004). For example, Rubidge and Taylor
(2004) found 12.1% (n=33) of WCT sampled to be hybrids in the White River. Hybridization
sample sites were upstream of the Outlet Creek confluence with the White River (Figure 4).
There are no sources of rainbow trout upstream of Whiteswan Lake that could have contributed
to hybridization. The next closest lake stocked with rainbow in the area is Fenwick Lake. This is
an unlikely source of rainbow trout to the White River system as it: (1) is in the Palliser drainage
and it does not have direct connection with the White River; and, (2) it is not believed to have an
outlet (Schoenberger pers. comm., Heidt pers. comm.). However, as a precautionary measure,
the stock was changed in 2002 from diploid rainbow trout to WCT, and since 2008, triploid
rainbow trout have been stocked (Heidt pers. comm.). Driftwood, Deep, Goat, and Ptarmigan
lakes are situated in the White River watershed and have historically been stocked; however,
these were stocked with WCT (Schoenberger pers. comm.). Koocanusa Reservoir is another
known hotspot for spreading rainbow trout genes (BC MoE 2012); however, it is not believed
that the Koocanusa Reservoir rainbow trout have likely influenced WCT genetics in the White
River. Past studies indicate decreasing levels of hybridization upstream from Koocanusa
reservoir, followed by hybridization in the White River (Figure 4). For context, introgressive
hybridization has been presented along with other threats to WCT in the Upper Kootenay River
in Figure 5.

2

The upper Kootenay River Population extends upstream from Koocanusa Reservoir (BC MoE
2012).
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Whiteswan Lake

Figure 4. Distribution of hybridized WCT populations in B.C. watersheds. Percent values
indicate percent WCT genotypes present. (Source: BC MoE 2012).
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Figure 5. Summary of threats resulting in medium and high risks to the Upper Kootenay*
WCT Population Group. Source: BC MoE 2012.
Threat Mechanism

Threat Source

Risk Ranking

Altered flow regime

Water Use – permanent
withdrawal – consumptive

Medium

Fish passage

Linear Projects

Medium (High in
Nat’l Parks)

Fish passage

Water Use – permanent
withdrawal – consumptive

Medium

Riparian clearing and
alteration

Forest Harvest

Medium

Water quality

Forest Harvest

Medium

Altered community
dynamics

Aquaculture, Hatcheries
and Stocking
Aquaculture, Hatcheries
and Stocking

Medium (High in
Nat’l Parks)

Introgression (hybridization)

High

* Upper Kootenay WCT population group includes Kootenay River and tributaries from headwaters to
Koocanusa Reservoir

Hybridization is considered a major threat to WCT populations not only in the core native range
in BC, but also in Alberta and the United States. The range of pure WCT populations is
reported to exist in only 28% of their historical range in the Oldman River watershed, AB
(Robinson 2007), 10% in Montana (Allendorf et al. 2004) and 8-10% in Idaho (Shepard et al.
2003). WCT populations are being reduced to fragmented, remnant populations persisting
primarily in headwater streams (Rubidge et al. 2001, Robinson 2008, Rasmussen et al. 2010).
These small isolated populations are susceptible to demographic, environmental and genetic
risks (Boyer et al. 2008). Without physical barriers to migration or the eradication of hybrid
sources, continued straying and introgression from hybridized populations are expected to
result in the genomic extinction of WCT (Boyer et al. 2008).

1.4 Westslope Cutthroat Trout Fishery in the Upper Kootenay River
Watershed
WCT, bull trout (Salvelinus confluentus), and to a lesser extent mountain whitefish (Prosopium
williamsoni) are the predominant native fish species pursued by anglers in East Kootenay
rivers. The upper Kootenay River and White River were designated as Classified Waters, along
with five other streams in the East Kootenay to address overcrowding concerns (BC MoE
2006). As a result, these water bodies have had angler day quota limits established,
commercial activity regulated and the River Guardian Program enacted (BC MoE 2006).
Currently in the upper Kootenay River, WCT populations are considered stable and able to
support a quality fishery, but as mentioned above, there are significant concerns with
introgression and localized habitat impacts (BC MoE 2012). WCT population estimates (# WCT
>30 cm/km) in the White River, which do not consider hybridization, are as follows (Heidt 2013):


middle fork (2011)= 37.5/km
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north fork (2010)= 9.7/km
east fork (2012)=3.7/km

The WCT fishery is important and provides economic benefit to the region. The upper Kootenay
River supports 28,000 angler days with an estimated economic benefit of $2.9 million to the
region from angler expenditures3 (Heidt pers. comm). Additionally, the upper Kootenay River
has 5000 guided angler days available, and this commercial angling gross revenue potential
(i.e., from guided trips alone) is $2.5 million4 (Heidt pers. comm.).

1.5 WCT Management at Whiteswan Lake
The successful rainbow trout fishery at Whiteswan and Alces is also a draw to the East
Kootenay, with economic and recreational benefits of its own. With approximately 12,000 angler
days, the estimated annual economic benefit to the region is $1.8 million. However, there are
conflicting values with the rainbow trout fishery given the native WCT inhabiting the White River
downstream of Outlet Creek and the Lussier River. In recent years, conservation issues
associated with rainbow trout and WCT hybridization have become better known. WCT are a
federally and provincially listed species of Special Concern and rainbow trout are a known threat
to their populations as a result of hybridization. Over the last ten years, fisheries managers have
responded with some actions to address this issue at Whiteswan Lake (Figure 6). Key decisions
were to stop stocking reproductive diploids in 2003, and to construct a seasonal barrier fence in
the diversion box on Mutton Creek in 2007 to inhibit rainbow trout from moving into the Lussier
River watershed. In 2009, a series of management decisions were made, including
discontinuing the spawning channel, closing the diversion gate to Mutton Creek and closing the
deep water outlet and dam structure at the east end of Alces Lake.

3

Calculated as annual angler day estimates, multiplied by angler day value of $149.96 obtained from the
Survey of Recreational Fishing in Canada (Fisheries and Oceans Canada 2010).
4
Guided angler estimate determined from allowable guided angler days (per Angling Management Plan
(BC MoE 2006) multiplied by $500 guided trip average.
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2003

• Stopped stocking reproductive (diploid) rainbow trout in Whiteswan and Alces Lake; stocked only
infertile females (triploids). In addition to managing for WCT, this was done to foster a higher
quality product for anglers (Tepper pers. comm).

2007

• Seasonal barrier fence installed inside the diversion box on Mutton Creek to prevent upstream
escapement of rainbow trout spawners to Mutton Creek and the Lussier River drainage (Heidt
2007).

2007

• To stop spawning rainbow trout from being washed over the falls to WCT habitat to the White
River, a barrier fence was set up on Outlet Creek. The fence was breached and determined
ineffective as constructed. Construction limitations included soft bed materials and freshet flows
(Heidt 2007).

2009
2009
2009
2010

• Discontinued use of the spawning channel between Alces and Whiteswan Lake. This included
closing the deep water gate at the outlet of Alces Lake (Heidt 2009).
• The diversion gate to Mutton Creek was closed in June 2009; although the main reason was to
reduce the input of low nutrient water to the system, it also stopped the potential for rainbow trout
to move upstream into the Lussier River watershed (Heidt 2009).
• Outlet Creek fry trap installed to estimate the number of emerging fry which could subsequently
move downstream over the falls (Heidt 2009).

• From July 13 to 25, a fry trap installed in Outlet Creek found fry to be migrating both upstream
and downstream (MFLNRO 2010)

Figure 6. Summary of Fisheries Management actions to limit rainbow trout introductions
to WCT waterwaysupstream and downstream of Whiteswan Lake.
The primary objective of closing the Mutton Creek diversion in 2009 was to improve fish
condition in Alces Lake (Heidt 2009). Since Mutton Creek flows are semi-glacial, they were
believed to be contributing to low lake productivity in Alces Lake. Low productivity was resulting
in poor fish size and condition relative to other small lakes with the same fish stock (Tepper
2008, Heidt 2009). A secondary benefit of closing the diversion gate was that management was
no longer required to stop rainbow trout from moving upstream into Mutton Creek to spawn,
where they could ultimately migrate into the Lussier River and the Kootenay River watershed
(Heidt 2007). A seasonal barrier fence, which required intensive maintenance, was used to
inhibit upstream migration from Alces Lake from 2007 until the diversion’s closing in 2009 (Heidt
2009). However, between 1999 and 2006 rainbow trout were able to migrate upstream through
the diversion (Heidt 2007, Heidt 2009).
The decision to close the spawning channel in 2009 considered many factors. One factor was
the imbalance between cost and benefit of maintaining the spawning channel. Egg to fry
survival had been reported to be low in the channel (Bell and Martin 1985, Martin 1986),
additionally, the majority of spawners were still observed using Outlet Creek despite channel
operation. Therefore, operating the channel for rainbow trout benefits was not cost effective and
contributed little to maintaining the fishery.
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A pivotal factor to the channel’s closure was beaver management. Trapping of beavers was
required to keep the spawning channel flowing optimally for fish access and egg incubation. The
decision to stop trapping the beavers was made through a Structured Decision Making Process
undertaken by staff from Ministry of Environment’s Fish and Wildlife, Parks and Strategic Policy
Divisions, between 2007 and May 2009 (BC MoE 2008, Heidt 2009). Through the process it
was determined that continued control of beavers was contrary to the Ministry’s ecosystem
objectives and failed to contribute to Species at Risk recovery. As a result in 2009, beavers
were no longer controlled and the deep water outlet gate at the east end of Alces Lake was
closed, eliminating successful spawning in the channel (Heidt 2009).
Calculated into the decision process to close the spawning channel was knowledge that Outlet
Creek, Inlet Creek, shoal areas and the additional tributaries would provide suitable spawning
habitat and subsequent rainbow trout recruitment to sustain a quality fishery. This was validated
in 2011 and 2012 through a standardized lake gillnet survey on Whiteswan Lake and the
continuation of a seasonal creel survey. These studies revealed significant natural reproduction
and population stability (Heidt and Lamson 2012) as well as sustained high angler catch rates:
 Each year class from young of the year to four year old rainbow trout were present in gill
net catch;
 The majority (76%) of fish captured in nets were less than two years old, indicating
successful spawning and incubation, even with the closure of the spawning channel;
 Fish condition and relative weight had improved since 2005;
 Net catch per unit effort results indicated a stable population; and
 Angler catch per effort rates of 0.77 fish per hour, compared to the 24 year historic
mean of 0.53 fish per hour

Current WCT Issues at Whiteswan Lake
A major outstanding issue is the passage of rainbow trout downstream from Outlet Creek to the
White River. During the spawning period, there is evidence that rainbow trout spawners from
Outlet Creek have been carried over the falls (3 m), located 2.3 km downstream of
Whiteswan Lake, where they are unable to navigate back upstream to the lake. Rainbow
trout have been observed spawning below the falls (Figure 7). During the 2012 spawning
period, 12 adult rainbow trout and 8 redds were identified within approximately 50 m
downstream of the falls (Heidt pers. comm. and Lamson pers. comm.). As well, more than 8
rainbow trout spawners and multiple redds in this section were confirmed in each of the past
10 years (Heidt pers. comm., Bell and Chirico 2007). The Ministry has removed these fish
when onsite (Heidt pers. comm). Given the turbidity, high flows, abundant pools, large
woody debris and small length of section inspected, the numbers of spawning rainbow trout
below the falls on Outlet Creek are likely much higher (Heidt pers. comm.).

From here, these fish are able to move out to inhabit the White River and upper Kootenay
River watersheds. Rainbow trout are a concern because they hybridize with WCT. To
address this issue, an experimental fish barrier fence was installed on Outlet Creek in May,
2007; however, due to the substrate composition (mud/clay) and high water conditions, this
fence was unsuccessful and it was not re-installed in subsequent years (Heidt 2007, Heidt
2009; Figure 8).
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Figure 7. Outlet Creek below the falls, where rainbow trout spawners were observed.
Photo from Chirico and Bell 2007.

Figure 8. Outlet Creek fence (Photo from Heidt 2007)

There is also the potential for rainbow trout fry that hatch above the falls in Outlet Creek to
be carried downstream over the falls and contribute to WCT hybridization concerns. In July
2009, a fry trap was installed on Outlet Creek upstream of the falls to estimate the number
of emerging fry which could potentially move downstream of the barrier (Heidt 2009; Figure
9). Although fry were captured (20 fish over 7 days), the results did not provide conclusive
information and subsequent years sampling was intended to be conducted closer to the falls
(Heidt 2009). From July 13 to 25, 2010 a fry trap was installed in Outlet Creek to estimate
both upstream and downstream migration. Thirteen fish were captured moving downstream
and 110 fry were captured in the upstream trap. Though a greater number of fish were
captured in 2010, the low sample size captured warrants further research (MFLNRO 2010).
Rainbow trout fry are expected to survive the drop. Marked stocked steelhead parr (the
same species as rainbow trout but the anadromous form), approximately 10 cm in length,
have been recaptured alive and flourishing after going over a more violent drop (Burrows
pers. comm). Although the fry mortality is expected to be low in Outlet Creek, this can be
tested empirically to confirm.
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Figure 9. Outlet Creek fry trap, downstream view and cross channel view, July 2009
(Photo from Heidt 2009)
Overall, from the information reviewed to date, the key outstanding fisheries issue to be
addressed at Whiteswan Lake to meet conservation objectives is the need to inhibit rainbow
trout that are capable of reproducing in the future (juveniles and adults) from being transported
downstream of the falls on Outlet Creek. This escapement is a concern to fisheries
management due to implication on biodiversity values and the introduction of non-native
species. Effective mechanisms to stop the potential for hybridization between genetically pure
WCT and rainbow trout are to be addressed through the Fisheries Management Plan.
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2 Stakeholder Engagement Process
2.1 Participants and Terms of Reference
Government and stakeholders were initially contacted on January 3, 2013 and informed of the
process to complete a Fisheries Management Plan for Whiteswan Lake Provincial Park.
Stakeholders invited to the process were those from organized fishing clubs in the Kootenay
region, as well as fishing guides in the project area. Government included provincial MFLNRO
and MoE representatives from regional and headquarters offices that were responsible for
fisheries and parks management, and the Canadian Columbia River Inter-Tribal Fisheries
Commission (CCRFIC). Potential participants were provided with a Terms of Reference
document (McPherson and Robinson 2013), which summarized:
 the dual objectives of the Fisheries Plan,
 the participants who were invited to contribute to the Fisheries Plan,
 the process and schedule for the project,
 the roles of Lotic Environmental and of the Participants, and
 a Letter of Understanding that would be signed at the first workshop.
Participants followed up by confirming their interest in being involved in the Fisheries Plan
development process and confirmed their availability for the first workshop. Stakeholders
identified up to two representatives from their club that would participate in the process.

2.2 Background Document
A Background Document, containing similar information in Section 1 of this Fisheries Plan, was
prepared by Lotic Environmental and reviewed by government in mid-January 2013. This
Background Document was distributed to stakeholders on January 26, 2013. As well, all
literature used to develop the background document that was available to the public was sent
to the participants digitally. The one document that was not permissible to distribute to the
public was the BC WCT Management Plan (BC MoE 2012). This document was in the final
stage of review by the federal government, and was not yet available to the public. To help with
this issue, stakeholders were provided with relevant references (e.g., primary sources of
information) that were used in the development of the BC WCT Management Plan.

2.3 Initial Workshop
An initial two-day workshop was held in Cranbrook (February 7 & 8, 2013) with government and
stakeholder participants (Appendix B). The first day of the workshop focussed on presentation
of information and discussion of the background in order to provide an understanding of the
importance of a Fisheries Management Plan. As well, Day 1 was used to obtain an
understanding of how individuals and their organization define the values of Whiteswan Lake
Provincial Park. At the onset of the workshop, government representatives identified how the
Fisheries Plan fit within their respective organization’s mandate. Stakeholders then provided
their respective Club’s Mission Statement, membership and general interest regarding the
Fisheries Plan. Stakeholder summaries are provided in Appendix C.
Throughout the workshop, if there was a question posed that could not be answered by the
attendees, the question was documented for future consideration. Questions are summarized in
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Appendix D. Along with each question, either an answer or mechanism for obtaining an answer
in the future has been identified.
Questions were characterized into one of two groups:
1. Those that were relevant to the Fisheries Management Plan objectives; and
2. Those that were outside of the scope of the Fisheries Management Plan objectives (also
named “parking lot” items).

Presentations
Formal presentations were made on each of the following topics to provide information to the
participants to help provide an understanding that may be beneficial to the development of
Fisheries Management options:
1. Stocking history in Whiteswan Lake Provincial Park and current management objectives
and trends in the East Kootenay and BC.
- Ken Scheer, Kootenay Trout Hatchery Manager, Fisheries Society of BC.
2. Fisheries management history at Whiteswan Lake Provincial Park.
- Heather Lamson, Fish Biologist, Kootenay Region, MFLNRO.
3. WCT fishery in the upper Kootenay River watershed.
- Kevin Heidt, Fisheries Technician, Kootenay Region, MFLNRO.
4. Status of WCT and WCT/rainbow trout hybridization.
- Mike Robinson, Senior Aquatic Biologist, Lotic Environmental.
5. Questions and answers on the BC WCT Management Plan.
- Sue Pollard, Fisheries Management Specialist, Headquarters MFLNRO (available
through conference call).
6. National park management of non-native species to protect WCT.
- Marcel Macullo, Parks Canada.

Group exercises
During the workshop, Lotic Environmental facilitated three exercises to obtain group input to aid
in Fisheries Plan development. All workshop participants completed these exercises. The
exercise findings provided a general understanding of attitudes and values among participants
and helped assess the level of consensus. The results do not qualify as a formal vote.
Exercise 1 – Values
The first exercise was completed to identify the values of importance to the participants
regarding the fisheries and recreational experience at Whiteswan Lake Provincial Park. The
Values exercise activity was completed following presentation of background material and
associated discussion at the end of the first day of the first workshop. The exercise started with
an open-floor session where all participants were encouraged to contribute possible values that
may be considered important. A total of 28 values were identified.
Participants were then requested to independently score each listed value as high (very
important), moderate (moderately important) or low (indifferent) on a survey form. The
participants were also instructed to identify if they were a government or stakeholder
representative at the top of their ranking card. It is worth noting that group sizes were
equivalent, at nine stakeholders and government each for this activity. The results were
tabulated with the high score equivalent to 3, moderate equal to 2 and low equal to 1. Scores for
each value were calculated for by three categories: (1) government and stakeholders combined,
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(2) only stakeholders, and (3) only government alone. Survey results are provided in Appendix
E.
The analysis of results was qualitative and focussed on the general placement/trends not actual
scores between groups. The results of the Values activity provided an understanding of what
the groups considered most and least important. The results revealed that stakeholders and
government had seven of the top ten values in common. These common values included:








maintaining the multi-use aspects of the park,
having high watershed water quality,
having edible fish (assumes table quality and safe-to-eat),
seeing improvements in the Alces Lake fishery,
WCT conservation,
downstream health, and
maintaining a catch and keep fishery.

The value that was most different between stakeholders and government was maintaining the
naturalized reproductive rainbow trout in the Park. This value was in the top ten by stakeholders
(#8) and as the least important by government (#28). Both stakeholders and government had
valued native trout in the lake, silver fish, less egg bound fish and maintaining beavers within
the lowest of their values. Note however, these were all listed as values nonetheless.
This activity was valuable in having the participants identify the range of considerations when
developing a fisheries management plan. Overall, it was a useful component and was used as
discussion at the beginning of Day 2 of the workshop, prior to embarking on identifying and
evaluating options.
Exercise 2 – Options to address Objective 1: Minimize conservation risks to WCT
downstream of the park caused by rainbow trout emigrating from Whiteswan Lake.
This task began with a group brainstorming exercise to identify potential options that could be
employed to minimize risks to WCT. The group was instructed to provide general options, from
which details would be later developed. Seven options were identified:
1. Replace Whiteswan Lake rainbow trout diploids, following prescriptive removal.
2. Construct a barrier at the falls to stop emigration of rainbow trout downstream.
3. Maintain the status quo in terms of management (i.e., no change from current
conditions).
4. Conduct research to find out more about the issue.
5. Construct a barrier at the upstream end of Outlet Creek to prohibit rainbow trout access.
6. Manage the rainbow trout downstream of the falls.
7. Improve/create alternate spawning areas in the lake and tributaries.
Additional discussion followed to evaluate each option in small groups. For each of the options a
sheet was prepared with the headings: ‘pros’, ‘cons’, and ‘data gaps’. Option sheets were
distributed on tables throughout the room. Small groups established themselves around each
option and wrote out thoughts relevant to that option (Figure 10). After five minutes, participants
were asked to move to another option, in no particular order. This activity allowed all options to
be reviewed by each participant, and the opportunity for information sharing amongst smaller
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groups. Overall, this culminated in a heightened understanding and generation of ideas for each
option.
Once all options were evaluated and all participants had the opportunity to comment on/debate
each option, the group reconvened and the information on the sheets were presented, one
option at a time. As a final step in this exercise, each participant then filled out an individual
survey form containing five questions and a comments section to evaluate the option. Again,
participants identified if they were stakeholders or government.

Figure 10. Options discussion exercise with participants discussing options.
Exercise 3 – Options to address Objective 2: Maintaining high quality recreational
angling opportunities in Whiteswan and Alces lakes
This exercise involved the group first brainstorming to identify the potential options that could be
employed to maintain the angling opportunities in Whiteswan and Alces lakes. From this activity,
the group identified eight options for consideration, these included:
1. Maintain the viewscape;
2. Increase family opportunities (e.g., at Alces Lake);
3. Reduce spawnbound fish;
4. Stock triploids to enhance the current fishery;
5. Maintain the current fishing opportunities (gear, seasons, regulations);
6. Establish Alces Lake as a trophy lake for anglers;
7. Establish motor restrictions on Alces Lake; and,
8. Maintain the infrastructure status quo.
The smaller group discussion activity involving participants rotating amongst options and
identifying ‘pros’, ‘cons’, and ‘data gaps’, as described for the previous exercise, was completed
again for these options. Similarly, once all options were evaluated, the information for each
option was reviewed by the whole group and participants filled out a survey form to evaluate
each option.
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2.4 Workshop 1 Results Analysis
The results of the group exercises #2 and #3 were analysed to identify the options preferred by
the participants. This included tabulating and graphing the survey form results for Questions 1 –
5. A matrix was then used to evaluate the survey results and provide an overall ranking for each
option. The matrix used the following five sources of data:
1. The proportion of ‘yes’ responses (maximum = 1) for the question ‘will this option meet
conservation objectives (minimize WCT hybridization) (Objective 1)?’
2. The proportion of ‘yes’ responses (maximum = 1) for the question ‘Will the current quality
(size and number) of rainbow trout fishery be maintained in Whiteswan Lake Provincial
Park? (Objective 2)’
3. The proportion of ‘yes’ responses (maximum =1) for the question ‘Is this option
acceptable?’
4. The relative position within the ranked options (1=most favoured) for the question ‘How
does this option rank relative to other options?’5
5. The proportional difference of ranks (scores -1 to 0, with 0=complete agreement). This
incorporated a measure of how similar the groups ranked an option.

2.5 Workshop 2
A second workshop was held in Cranbrook on April 19, 2013 following review and written input
of the draft Fisheries Plan from all participants,. Most participants from the first workshop were
able to attend (Appendix B). The goal of the workshop was to review the details of the draft
Fisheries Plan and to provide clarity where it was required. As a result of the workshop and all
available information, participants clarified their overall responses on the acceptability of each of
the recommended actions. Recommendations section wording was fine-tuned to include more
detail of government intentions and implementation approach.

5

Given the different numbers of options assessed for Objective 1 and 2 (7 and 8, respectively), the lowest
possible scores input into the matrix were 0.14 (or 1 out of 7) and 0.13 (or 1 out of 8) when ranked
against the other options.
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3 Fisheries Management Options Analysis
3.1 Objective 1 options analysis: minimize conservation risks to WCT
The results of the Objective 1 options analysis portray that there was general agreement
between government and stakeholders when answering the four key questions for most of the
options (Table 1). When participants ranked options in order of preference, results between the
two groups were also found to be similar (Figure 11). Because of these similarities, the results
of both groups were combined to evaluate the options further. Note that there are select areas
of difference, and these will be discussed below where each option is reviewed in greater detail.
Figures depicting the responses to the three questions in Table 1, are provided in Appendix F
grouped as government, stakeholder and combined. The participant comments provided during
the group and individual evaluations of the options are also provided in this appendix.
Table 1. Percentage ‘Yes’ response to survey questions (with areas of considerable
difference highlighted)
Will the option meet
WCT Conservation
Objectives?
100% for both

Will the option meet
Whiteswan fishing
objectives?
100% for both

Manage rainbow trout d/s
of falls

>65% for both

>65% for both

≥75% for both

Replace Whiteswan
diploids
Block Outlet Creek

100% for both

around 50% for both

≥ 80% for both

56% government
20% stakeholder

100% government,
40% stakeholder
≥60% for both

Alternative rainbow
spawning

≥40% for both

44% government
60% stakeholder

33% government
60% stakeholder

Research

22% government, 50%
stakeholder
≤90% for both

≥60% for both

≤40% for both

≥80% for both

≤20% for both

Options
Barrier at falls

Status quo
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Figure 11. Mean participant ranking of options, with highest potential ranking equal to 1,
ordered based on the overall group mean score. Black line set at 0.14 indicates lowest
possible score.
The questions above address unique considerations of each option. To integrate each aspect,
all Objective 1 options were ultimately evaluated by incorporating the participant responses into
the scoring matrix. Using this analysis, the barrier at the falls was determined to be the highest
scoring option overall, scoring 3.8 out of a potential maximum of 4 (Table 2). The second and
third highest scoring option was managing rainbow trout downstream of the falls (3.0 score).
Replacing the diploids in Whiteswan Lake and blocking Outlet Creek scored equally (2.4 score).
Following were the options of research (1.8), creating alternative rainbow spawning (1.6), and
maintaining the status quo (0.4). A description of each option, along with perceived benefits,
limitations and data gaps are further described below.
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Table 2. Evaluation of options to minimize conservation risks to WCT downstream of Whiteswan Lake resulting from
rainbow trout emigration.
Option
Metric

Will this address
WCT conservation
concerns d/s of
Whiteswan Lake?
Will this
maintain/improve
current Whiteswan
fishery quality?
Is this an
acceptable
management tool?
How does this
option rank relative
to other six
options?

How well did the
ranking of the two
groups agree?

July 2013

Description of
scoring (all
metrics range
from 0 to 1)
The proportion of
responses
answering "yes".
The proportion of
responses
answering "yes".
The proportion of
responses
answering "yes".
Relative position
within the ranked
options
(scores=0.14 to 1,
with 1=most
favoured)
Proportional
difference of
ranks (scores 0 to
-1, with 0 =
complete
agreement)
Total Score

Barrier at
falls

Manage
rainbow
trout
downstream
of falls

Replacing
Whiteswan
diploids

Block
Outlet
Creek

1.0

0.8

1.0

1.0

0.8

1.0

Research

Improve/
create
alternative
spawning

Status
Quo

0.8

0.4

0.4

0.1

0.5

0.4

0.7

0.5

0.8

0.8

0.7

0.7

0.3

0.5

0.1

0.8

0.8

0.5

0.6

0.4

0.5

0.2

0.0

-0.2

-0.3

-0.1

0.0

-0.2

-0.8

3.8

3.0

2.4

2.4

1.8

1.6

0.4
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Option 1. Barrier on lower Outlet Creek
Description

Participant
response

Overall benefits

Potential
limitations

Additional
information
needs

July 2013

This option involves installation of a barrier at the downstream end of where
rainbow trout spawn in Outlet Creek. The barrier is to stop all rainbow trout
from migrating downstream over the falls to the White River.
The barrier at the falls option was the only option that all participants agreed
would meet conservation objectives for WCT, maintain the rainbow trout
fishery and be an acceptable option. The survey question that requested
that options be ranked in order of priority further resulted in this option being
ranked as one of the top options by both government and stakeholders.
Integrated, these responses contributed to this option being ranked highest
overall in the evaluation matrix.
 A properly functioning barrier in the appropriate location can effectively
stop rainbow trout from being carried downstream (Objective 1).
 The naturalized rainbow trout population will still be able to access and
spawn in Outlet Creek, an area with the highest known spawning density
associated with Whiteswan Lake (Objective 2).
 Maintains the naturalized ecosystem that the large spawning run has
created.
 Designing a barrier to capture fry may be logistically difficult in this
situation if the fry are being transported downstream by current.
 Certain options such as electric barriers pose potential safety concerns
for public and wildlife in the park.
 This option does not stop rainbow trout from being moved downstream
from circumstances such as barrier failure or people physically
transporting fish.
 Depending on the barrier type (e.g., bubbler, electric, acoustic) there
may be a perpetual cost for operation.
 There will be ongoing maintenance with a barrier, which will depend on
the barrier type selected.
 Investigate the most effective and cost efficient barrier option given the
characteristics of the area (e.g., hydraulics).
 Investigate if there is a barrier that can effectively restrict fry movement
in a flowing environment.
 Confirm, through a focussed study, if fry are migrating downstream over
the falls (note this may be highly flow dependant making conclusive
results from “normal” flow years misleading).
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Option 2. Managing rainbow trout downstream of the falls

Additional
information
needs

This option involves using manual methods to remove rainbow trout adults
(and fry) that are found downstream of the falls in Outlet Creek. Methods to
be employed include trapping, electrofishing or angling.
Managing rainbow trout downstream of the falls scored relatively high for
meeting conservation objectives for WCT, fisheries objectives in Whiteswan
Lake and for its overall acceptability. This option ranked high and with
general agreement between groups.
 Can be implemented immediately, easily, without the need for
construction design and associated capital costs.
 Results in no change to the existing fishery in Whiteswan Lake.
 Can be implemented secondary to another option.
 Potential for by catch of native species, which can be difficult to
distinguish from non-native species. This concern is highest with fry
rainbow trout and fry WCT. As well, the existence of introgression in this
area will exacerbate any uncertainty in morphological-based
identification throughout all life stages.
 Requires continual effort during the spawning period and during the
period following the fry hatch.
 Very questionable success rates.
 A plan to identify the strategy is required. This would include life stages
targeted, how far downstream removal would be completed, techniques
to employ, timing and frequency of implementation.

July 2013
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Option 3. Replacing Whiteswan Lake diploids with another species or strain
Description

Participant
response

Overall benefits

Potential
limitations

Additional
information
needs

This option involves removing Whiteswan Lake diploids through a
prescriptive procedure and replacing fish with a strain or species that is not
of a conservation concern (i.e., AF3N rainbow trout or 2N westslope
cutthroat trout).
Replacement of Whiteswan diploids scored high by both groups for meeting
WCT conservation objectives (Objective 1). However, only 50% of
responses for both groups believed that the fishery could be maintained
with this option (Objective 2). While 100% of government responses
identified that this option was acceptable, only 40% of stakeholders
indicated it as acceptable
 Highly effective at meeting the WCT conservation objectives.
 Can maintain current size and quantity of rainbow trout in Whiteswan
Lake.
 Removes the occurrence of spawn-bound fish.
 Does not require additional secondary measures.
 Loss of naturalized, reproductive fishery if all female triploid (AF3N)
rainbow trout are stocked; an important value to stakeholders.
 Potential increase in management costs or losses to stocking in other
lakes through regional allocation transfers.
 Potentially effects on the ecosystem established around the Outlet
Creek spawning run.
 Public concern if chemical treatment is proposed to remove fish.
 What are the cost implications and will this draw from other stocked
lakes in the region?
 How well will AF3N perform in Whiteswan Lake, if stocking rainbow
trout?
 An understanding of whether there are any habitat limitations with WCT
being successful in the lake.
 What would be done with the lethally removed fish (e.g., allow them to
contribute nutrients by leaving them in the system)?.

Option 4. Block Outlet Creek
Description

Participant
response

Overall benefits

July 2013

This option is to set up a barrier at the upstream entrance to Outlet Creek to
preclude rainbow trout access. The objective would be to inhibit rainbow
trout spawners from entering Outlet Creek.
Both government and stakeholders indicated that this option would have a
fairly high (≥80%) potential of meeting WCT conservation objectives
(Objective 1). There was moderate to low confidence, however, that this
option alone would maintain the fishery in Whiteswan Lake (government
56% yes and stakeholders indicating 20% yes) (Objective 2). Overall, it was
an acceptable option (78% of government and 70% of stakeholders
responded ‘yes’). Comments indicated that it would require other spawning
areas to be enhanced if completed and/or additional stocking.
 This would greatly reduce the potential for both rainbow trout adults and
fry to emigrate downstream to the White River.

27

Whiteswan lake provincial park –
Fisheries management plan

Option 4. Block Outlet Creek

Potential
limitations

Additional
information
needs

July 2013

 The importance on inhibiting fry movement is likely diminished by having
the barrier established at the upstream end of Outlet Creek, as
compared to Option 1 where it is closer to the falls and thus requires
blocking both life stages.
 There may be larger fish in Whiteswan Lake as a result of reduced
spawning area.
 Measures may be required to supplement Whiteswan fishery if it is found
that spawning habitat is limited, with subsequent negative impacts on
the fishery, as a result of loss of Outlet Creek.
 Does not stop rainbow trout juveniles from migrating downstream.
 Adults may move downstream after the spawning season and if there is
a dam failure.
 People can still physically transport diploid fish.
 There will be ongoing maintenance with a barrier, which will depend on
the barrier type selected.
 Potential for increased number of egg bound fish.
 Investigate the most effective and cost efficient barrier option given the
characteristics of the area (e.g., hydraulics).
 Population assessment to determine the recruitment lost, where else the
lake will become utilized for spawning, what role density-dependent
factors will play, and therefore ultimately how much additional production
will need to be provided by habitat improvements and/or stocking.
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Option 5. Improve or create alternate spawning areas in the lake and tributaries
Description

Participant
response

Overall benefits

Potential
limitations
Additional
information
needs

This option involves increasing spawning habitat opportunities for rainbow
trout around Whiteswan Lake, so that fish may seek other habitat than
Outlet Creek.
This option on its own was generally evaluated low in terms of addressing
WCT conservation concerns (≤40% for both groups). It only received a
moderate-low positive response for maintaining the current fishery (44% for
government and 60% for stakeholders). Overall, it was considered to be
acceptable by 33% of government and 60% of stakeholders. Compared to
the other options this option was ranked medium to low for both groups.
 May increase the number of rainbow trout fish that are available to the
fishery and it may reduce the number of spawn bound fish in the lake.
 May be a suitable secondary option.
 Unlikely to have any measurable response in achieving Objective 1
 Habitat improvement opportunities and success of constructed options
are likely limited.
 May result in a fishery highly dependent on stocking.
An assessment of potential areas for spawning improvement around the
lake. This would include an assessment of inlet streams, shoreline areas
and another review of the historic spawning channel between Whiteswan
Lake and Alces Lake.

Option 6. Research
Description

Participant
response

Overall benefits

Potential
limitations

Additional
information

July 2013

The research option involves obtaining more information regarding the
issue of WCT hybridization (in the White River) before proceeding with
management actions.
This option on its own was evaluated low in terms of addressing WCT
conservation concerns (22% for government and 50% for stakeholders)
(Objective 1). It received a moderate-high positive response for maintaining
the current fishery (78% for government and 70% for stakeholders)
(Objective 2). Overall, it was considered to be acceptable by only 22% of
government and 30% of stakeholders for meeting the objectives of this
project. Compared to the other options this option was ranked low for both
groups.
 Improved understanding
 Can be incorporated into other options
 Fails to meet objective of minimizing WCT conservation concerns
caused by rainbow trout emigrating downstream from Whiteswan Lake
to the White River.
 Research alone is not responsible given our current understanding of
the issue.
 Uses resources that could be put into meeting Objective 1 while failing to
address Objective 1
 Not applicable
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Option 7. Status Quo

Description

Participant
response
Overall benefits

Potential
limitations

Additional
information
needs

July 2013

Status quo involves doing nothing different from the current management
regime. Current management involves conducting annual spawning and
creel surveys of rainbow trout in Whiteswan and Alces lakes. Gill net
surveys to assess species fish health and composition are also conducted
periodically.
This option was evaluated to be low for addressing WCT conservation
concerns (≤10% for both groups). It received a moderate-low positive
response for maintaining the current fishery (56% for government and 20%
for stakeholders). Overall, it was considered unacceptable by both
government and stakeholders.
 Low cost
 This would not address the downstream WCT conservation issue.
 Government would be forced to manage an on-going non-native fishery
issue.
 It would be contrary to the Park Act.
 An action may be imposed in the future that is not favourable to the
public. For instance, if the WCT SARA listing was elevated from Species
of Special Concern to Threatened, as it is currently in Alberta, fishing
WCT would not be permissible and/or the Whiteswan rainbow fishery
may be treated similarly to the National parks and Montana.
Not applicable
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3.2 Objective 2 options analysis: maintain a quality fishery in
Whiteswan and Alces lakes
The results of the Objective 2 options analysis portray that there were many areas of agreement
between government and stakeholders when answering the four key questions (Table 3). Note,
three of the generic questions were considered not applicable for answering the question, “Will
the option meet WCT Conservations Objectives.” When participants ranked options in order of
preference, results between the two groups also revealed similarities (Figure 11). The areas of
difference between the two groups will be discussed below where each option is reviewed in
greater detail. Appendix G contains the figures depicting the responses to the three questions
in Table 3, presented as government, stakeholder and combined totals, as well as comments
provided during the group and individual evaluations of the options.
Table 3. Percentage ‘Yes’ response to survey questions (with areas of considerable
difference highlighted).
Will the option meet
WCT Conservation
Objectives?
≥78% for both

Will the option
meet Whiteswan
fishing objectives?
≥80% for both

Improve family
opportunities

≤20% for both

88% government
60% stakeholder

≥80% for both

Maintain current fishery
and opportunities

0% government
40% stakeholder

100% for both

62% government
80% stakeholder

Maintain infrastructure
status quo

n/a

65% government
60% stakeholder

≥80% for both

Establish Alces Lake
motor restriction

n/a

50% for both

62% government
90% stakeholder

Consider viewscape

n/a

62% government
40% stakeholder

≥80% for both

Reduce spawn-bound
females

12% government
30% stakeholder

50% government
60% stakeholders

75% government
40% stakeholder

Create trophy Alces
Lake fishery

n/a

38% government
60% stakeholder

60% government
50% stakeholder

Options
Stock triploids to
supplement fishery

July 2013

Is this option
acceptable?
100% government
60% stakeholder
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Figure 12. Mean participant ranking of options, with highest potential ranking equal to 1,
ordered based on the overall group mean score. Black line set at 0.13 indicates lowest
possible score.
Objective 2 options were evaluated by incorporating the combined participant responses into
the scoring matrix. The results indicated that the highest scoring options were stocking triploids
to supplement stocks (2.7 score), improve family opportunities (2.3 score) and maintain current
fishery and opportunities (2.3 score), and maintain infrastructure status quo (2.1 score). Lower
scoring options were establishing Alces Lake motor restrictions (1.7 score), viewscape
management (1.5 score), reducing spawn-bound females (1.4 score) and creating a trophy
fishery at Alces Lake (1.1 score). Each option is described below.

July 2013
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Table 4. Evaluation of options to maintain a quality fishery at Whiteswan Lake Provincial Park.
Option
Metric*

Will this address
WCT conservation
concerns d/s of
Whiteswan Lake?
Will this
maintain/improve
current Whiteswan
fishery quality?
Is this an
acceptable
management tool?
How does this
option rank relative
to other seven
options?
How well did the
ranking of the two
groups agree?
Total

Stock
triploid to
supplement

Improve
family
opportunities

Maintain
current
fishery and
opps

Maintain
infrastruct.
status quo

Establish
Alces Lake
motor
restriction

Consider
viewscape

Reduce
spawnbound
females

Create
trophy
Alces Lake
fishery

0.8

0.2

0.2

n/a

n/a

n/a

0.2

n/a

0.8

0.7

1.0

0.7

0.5

0.5

0.6

0.5

0.8

0.9

0.7

0.8

0.8

0.9

0.6

0.6

0.6

0.7

0.6

0.6

0.5

0.5

0.5

0.3

-0.3

-0.2

-0.3

0.0

-0.1

-0.4

-0.5

-0.3

2.7

2.3

2.3

2.1

1.7

1.5

1.4

1.1

*See Table 2 for a description of scoring metrics
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Option 1. Stock triploids to supplement the fishery
Description
Participant
response

Overall benefits

Potential
limitations
Additional
information

This option is to stock triploids in Whiteswan Lake and/or Alces Lake to
enhance the fishery, NOT to completely convert the lake to triploids.
This option would address Objective 1 (≥70% yes response by both
groups), and Objective 2 (≥80% yes by both groups). Overall, it was an
acceptable option to 100% of government and 60% of stakeholders.
 Option may somewhat address WCT concerns if triploid fish resulted in a
lower number of diploids in the lake.
 Some anglers like catching triploids – the fish tend to grow larger,
remain silver, and are good for eating.
 Reduces the potential for heavily coloured fish (a.k.a boots) regardless
of whether these are overly mature fish or egg bound females; a noted
issue of relevance identified in the lake.
 Supplemental stocking could allow for regulation changes to allow
additional opportunities to be considered, such as an extended ice
fishing season.
 Annual costs
 Could shift attention away from protecting spawning habitat of the
naturalized rainbow trout
 If and to what degree triploids may compete with the diploid population
 Determine which of the two lakes or if both would be stocked
 Identify if diploid and triploid competition could affect fishery

Option 2. Improve family opportunities

Description

Participant
response

Overall benefits

Potential
limitations
Additional

July 2013

This option includes promoting the fishery more for families. Several
mechanisms were proposed to achieve this including: educational program
development (like interpretive programs or Learn to Fish Program),
promoting Alces Lake as a family fishery, building a pier at Alces Lake, and
having an earlier start to the ice fishery on Whiteswan Lake.
This option did not have applicability to meeting Objective 1. In terms of
meeting Objective 2, it was responded to positively by government (88%
yes), and moderately by stakeholders (60% yes). Overall, the option
received a high level of support from both groups in terms of being
acceptable (≥80% yes for each). Alces Lake was specifically identified as a
viable option in the government and stakeholder comments.
 Promotes family activity
 Attracts new young anglers, and this would help assure licence sales
into the future
 Instills environmental and recreational appreciation values into the next
generation
 Promotes healthy outdoor activities
 Management approaches may not be attractive to experienced anglers
 Funding for interpretive programs and/or infrastructure (pier)
 Extended seasons on Whiteswan Lake may adversely affect the current
population
 Poll from participants on family fishery of Alces Lake, and on early
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Option 2. Improve family opportunities
information

opening for ice fishery
 The costs associated with a significant conversion of use.

Option 3. Maintain current fishery and opportunities

Description

Participant
response

Overall benefits
Potential
limitations
Additional
information
needs

This option is to maintain the current fishing regulations which are
summarized as follows:
Whiteswan Lake - No fishing Dec 1- Jan 2, trout daily quota = 2; single
hook; no towing.
Alces Lake - No ice fishing; trout/char daily quota = 2; bait ban, single
barbless hook; electric motors only
Neither government nor stakeholders rated this option high for meeting
Objective 1 (0% yes response for government and 40% for stakeholders).
However, 100% of responses indicated that it would meet Objective 2.
Overall it was thought to be an acceptable tool for management by 62% of
government and 80% of stakeholders.
 Allows for a variety of fishing opportunities
 Level of use currently is acceptable
 Option does not address WCT conservation objective
 Allows for jet skis and varied boat sizes (e.g., jet boats)
 Does not allow children to ice fish during winter break
 Continued science-based approaches to determine when there is a need
for a regulations change
 Poll from participants on their acceptance of an early opening for the ice
fishery

Option 4. Maintain infrastructure status quo
Description

Participant
response

Overall benefits
Potential
limitations
Additional
information
needs

July 2013

Maintaining the infrastructure status quo means that nothing would be
changed in terms of recreational park facilities available for the visiting
public.
This option is not applicable to Objective 1. Both government and
stakeholders responded that this option had a moderate-high likelihood of
meeting Objective 2 (75% and 60% yes response, respectively). There was
also agreement overall that it was an acceptable approach, with ≥80% of
each group indicating ‘yes’.
 Helps to maintain use at its current levels
 Limits environmental pressure
 Road condition requires attention
 Mechanism is required to report camping availability (either on website
or at highway).
 Complete carrying capacity study that reviews levels of acceptable
growth and public use to maintain park values
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Option 5. Establish motor restriction on Alces Lake
Description
Participant
response

Overall benefits
Potential
limitations
Additional
information
needs

This option involves restricting the use of motors of any type on Alces Lake.
This option does not apply to Objective 1. Both groups had split responses
(50% yes each) on whether this option would meet Objective 2. Overall, it
was seen as an acceptable option by 62% of government and 80% of
stakeholders.
 Promotes a tranquil outdoor experience
 Promotes healthy lifestyle with exercise
 Provides diversity in fishing opportunities within the Park
 Requires federal approval (potentially)
Will Parks be able to establish this without involving the federal Navigable
Waters Act?

Option 6. Consider viewscape
Description
Participant
response

Overall benefits

Potential
limitations
Additional
information
needs

July 2013

Work with forest companies to have logging plans maintain the natural
viewscape from the park.
This option was not applicable to Objective 1. Responses indicated that this
approach would moderately meet Objective 2 (62% government and 40%
stakeholder). Overall, it was an acceptable approach to nearly all
respondents (≥80% from both groups).
 Would help maintain forest and ecosystem health.
 Would help maintain quality spawning habitat if tributaries were included
as an addition to the viewscape from Whiteswan Lake (specifically, Inlet
Creek)
 Augments recreational experience, through retained scenic quality
 Potentially reduces the amount of harvestable timber
Are there even any current harvest plans in the field of view?
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Option 7. Reduce spawn bound female fish

Description

Participant
response

Overall benefits
Potential
limitations
Additional
information
needs

Undertake activities to reduce spawn bound fish. These are females that
matured, approached spawning, but did not spawn (presumably as a result
of limited spawning habitat or unsuitable spawning conditions). The eggs
are retained and ultimately end up being reabsorbed. The flesh of these fish
become spongy and is reported to be less palatable6.
Government and stakeholders agreed that this option would not address
Objective 1 (yes votes were all ≤30%). Approximately half of individuals
(from both groups) indicated this would benefit the fishery to meet Objective
2. Overall, 75% of government and 40% of stakeholders though this was an
acceptable management option.
 Improvements would mean more fish available for catch and keep
 Could meet Objective 1 if triploids were used as a tool to improve fish
quality
 Improvement is not realistic in diploid fishery
 Determine reason for spawn bound fish - is it caused by habitat
conditions, water quality, catch and release practices?
 Quantify the extent of the problem – is it natural or increasing?

Option 8. Create trophy fishery at Alces Lake
Description
Participant
response
Overall benefits
Potential
limitations
Additional
information
needs

Turn Alces Lake into a trophy lake.
Option was not applicable to meeting Objective 1. With a 38% ‘yes’
response for government and 60% for stakeholders, the option would only
moderately meet Objective 2. Similarly, it was rated to only be a moderately
acceptable approach (50% ‘yes’ by government and 62% by stakeholders).
 Large fish
 Challenging fishing
 Failed opportunity to diversify angling opportunity
 Restricted use (does not recruit children or average anglers)
 Would Alces Lake support trophy criteria?
 Likely requires a triploid stocking program. What are the costs?

6

A spawn bound fish is different than a mature fish which has retained spawning appearance.
Spawn bound fish are common in diploid populations and particularly with older, repeat
spawners.
July 2013
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4 Recommendations
4.1 Actions
The fisheries management recommendations are provided to meet the objectives of minimizing
conservation concerns to WCT and maintaining high quality angling opportunities in Whiteswan
Lake Provincial Park. Level of consensus between government and stakeholder, scientific
experience and available information on likelihood of success were used to develop these
recommendations. The recommendations are presented as an Action schedule with structured
decision points (Figure 13). Gross cost estimates have been provided to aid in funding
attainment and future decision processes.
The simplest step with the highest level of consensus aimed at protection of WCT and
maintenance of fishing values involves removal of rainbow trout downstream of the falls through
targeted Fisheries Branch sampling, starting in 2013 (Action 1). Action 1 will also include two
subcomponents of additional research. One will be to better investigate the mechanisms of
rainbow trout emigration over the Outlet Creek falls, in particular to the proportional movement
by life stages. The second subcomponent will be to investigate the feasibility of blocking
rainbow trout emigration. Clearly this assessment will use the information gained in the prior
study to guide the decision around what type of barrier would be necessary and if blocking
rainbow trout on lower Outlet Creek will be feasible.
If a barrier or other management strategy on lower Outlet Creek could be implemented to stop
all out-migrating rainbow trout, the process of planning, funding procurement and ultimately
fence installation could proceed as early as 2015 (Action 2).
If the downstream passage of rainbow trout can not be managed at lower Outlet Creek then
Action 3, blocking rainbow trout from using Outlet Creek entirely could be pursued, again as
early as 2015. Action 3 contains the additional considerations of whether enhanced alterative
spawning or hatchery supplementation will be required to maintain current fish production within
Whiteswan Lake.
An alternate to blocking Outlet Creek (Action 3) is Action 4, the act of manually removing the
diploid rainbow trout from the lake, followed by stocking with sterile rainbow trout or diploid
WCT. Either Action 3 or 4 may be initiated as early as 2015, although both would take many
years to fully fund and implement.
The last alternative to address Objective 1, Action 5, would be chemical treatment of the diploid
rainbow trout population followed by restocking with either sterile rainbow trout or diploid WCT.
Based on the concerns from the stakeholders, chemical treatment would only be considered if
attempts at all other options failed and/or if it became a legal obligation of the Province (e.g.,
required as a consequence of SARA listing). Chemical treatment of the lake would also only
proceed following another significant public consultation process.
Actions to improve Whiteswan Provincial Park Angler Opportunity/Quality of Angler Experience
were also identified through the stakeholder consultation process. These include promoting
family fishing opportunities on Alces Lake (Action 8), and maintaining the status quo for park
infrastructure (Action 9).
The final two actions are dual objectives applying to all action points. These actions include
continuing with the core fisheries monitoring program to monitor the effectiveness of all
implemented actions (Action 6), and maintaining the current sport fishery and opportunities on
Whiteswan Lake (Action 7). Further details on these recommended actions, additional
considerations and cost estimates are provided below.

July 2013
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Management Plan Objectives: Protect WCT values downstream of
Whiteswan Lake, while maintaining quality recreational angling
opportunities in Whiteswan and Alces lakes
Monitoring, research and maintaining
sport fishery are assumed regardless
of Actions taken

Action 1.
Remove RB d/s of falls, study impact pathway and feasibility
of Outlet Ck barrier upstream of falls. (2013, 2014).

6. Annual monitoring
and infrastructure
maintenance program
(2013)

No RB fry emigration or RB
emigration, but barrier feasible

Action 2.
Barrier on lower
Outlet Creek (2015)

RB fry emigration a
concern, but no feasible
barrier, select one of
Action 3 or 4

Action 3.
Block Outlet Creek from
spawning
(2015)
Action 3a.
Enhance alternative
spawning in park
(2017)
Action 3b.
Supplement with
AF3N RB (2017)

Action 4.
Manual removal of
diploid RB
(2015)

If required
(i.e., imposed through SARA)

Action 5.
Chemical removal of diploid RB
To be preceeded by public
consultation

Action 4a.
Replace with sterile
RB (2017)

Action 5a.
Replace with sterile
RB

Action 4b.
Replace with WCT
(2017)

Action 5b.
Replace with pure
WCT

7. Maintain current sport
fishery and opportunities
on Whiteswan Lake
(2013)

8. Promote family
fishing opportunities
on Alces Lake (2013)

9. Status quo for park
infrastructure (2013)

Figure 13. Recommended fisheries management actions and timeframe for implementation at Whiteswan Lake Provincial
Park (WCT = westslope cutthroat trout, RB = rainbow trout, SARA = Federal Species at Risk Act)

July 2013

39

Whiteswan Lake Provincial Park
Fisheries Management Plan

Action 1. Remove rainbow trout downstream of the falls, emigration assessment
and determine feasibility of barrier at lower Outlet Creek
Remove rainbow trout downstream of falls: Initiate a program of
capturing and removing rainbow trout of all life stages downstream of the
falls. This will potentially include changes to angling regulations to allow
angling and harvest of rainbow trout below the falls as well as directed
fisheries sampling. Some work will be required to identify the best methods
of capture, which could include electrofishing, angling, netting, mechanical
scarification of rainbow trout redds. This action had the highest level of
consensus during the consultation process, and is the only action that can
be implemented in 2013. Capturing all rainbow trout transported
downstream over the falls will not be possible with this action, and therefore
this action alone is unlikely to fully protect WCT values downstream (core
monitoring program projects will help to identify the effectiveness of this
action). It does, however, represent an immediate action while more
effective options are evaluated. This will be a labour intensive activity, and if
completed, will require re-direction of internal Ministry staff resources to the
area frequently between mid April and mid October, or significant external
funding for delivery via contract.

Description

Emigration assessment: Fry emigration will be assessed using traps or
other feasible methods immediately upstream of the falls, and fry captured
at this location will be assumed as emigrating over the falls. Fry movement
may also be assessed with traps near Whiteswan Lake, to provide
proportional context to trapping upstream of the falls. Work to estimate
survival of fry passing over the falls may also be a component of this action
and include a mark-recapture program. Spawning adult rainbow trout
surveys below the falls on Outlet Creek will be completed to quantify adult
contribution to fry production. Again, if completed, this will require redirection of internal Ministry staff resources or significant external funding
for delivery via contract.
Feasibility of barrier on lower Outlet Creek: The stakeholder consultation
process identified that the extent of adults and fry that are moving
downstream over the falls and surviving should be determined as an initial
action, in order to guide longer term decisions on which actions should be
pursued. Using the results of the emigration assessments detailed above,
an effective approach to manage rainbow trout above the falls will be
developed. If the emigration assessment identifies only adult emigration
downstream, a management approach that effectively stops or reduces only
adult life stages will be required. However, if the emigration assessment
identifies high levels of fry emigration, a management approach that
effectively stops or reduces the migration of both life stages will be required.
There is, however, significant uncertainty around the ability to create a
fence that would preclude downstream fry movement, so feasibility of a
barrier in this location to preclude fry is less likely; but will be determined
though feasibility studies. Ultimately, this component of Action 1 will provide
the information to lead into the structured decision point of pursuing Action
2, or moving to Action 3 or 4.

Limitations

 Capture of adult rainbow trout will need to coincide with high flows,
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Action 1. Remove rainbow trout downstream of the falls, emigration assessment
and determine feasibility of barrier at lower Outlet Creek

Cost estimate

July 2013

reducing capture probability.
 Correct distinction between rainbow trout and low degree hybrids is not
guaranteed.
 Correct distinction between rainbow trout and WCT fry is extremely
difficult; genetic analysis is required for confident identification (Scheer
and Schoenberger pers. comm).
 Managing rainbow trout below the falls may result in additional impacts
on WCT, particularly potential losses through by-catch and electrofishing
mortality.
 Fry emigration may vary annually so context must be given to what a
two year study shows.
 Fry trapping and adult removal would likely not be an effective technique
on its own to stop rainbow trout fry from migrating downstream. For
example, rotary screw trap capture efficiency was found to be ≤53% for
Oncorhynchus mykiss (Tattum et. al. 2013).
 Annual rainbow trout removal (adults) downstream of the barrier/falls:
$60,000 based on crew of two for 6 weeks if contracted, or via redirection of internal Ministry staff resources.
 Annual rainbow trout removal (juveniles) downstream of the barrier/falls
and fry trapping upstream: $60,000 based on crew of two for 6 weeks, or
via re-direction of internal Ministry staff resources.
 Study impact pathway (using rainbow removal results): $5,000.
 Determine feasibility of barrier in lower Outlet Creek: $5,000.
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Action 2. Barrier on lower Outlet Creek

Description

This action involves constructing a barrier on lower Outlet Creek to stop or
reduce downstream migration of rainbow trout. This would be implemented
if the results of Action 1 show:
1. Fry emigration is non-existent and a barrier excluding adult RB can
be constructed and maintained.
2. Fry emigration/downstream survival exists and a barrier effective at
excluding both fry and adult RB can be constructed and maintained.
If an effective barrier can not be identified, the decision is to be made to
enact either Action 3 or 4 as a next step.







Limitations



Cost estimate






July 2013

Monitoring would be completed annually to assess the effectiveness of
the barrier.
Rainbow trout containment is to be planned around the clock
throughout the periods of concern.
Stop nets are considered a backup tool only, since failure rate is high
and daily maintenance would be required to keep nets clean of debris
and allow continuous water flow. The small net mesh size to catch fry
would require a greater degree of maintenance.
There are known techniques to manage adults using physical barriers;
however, there is less certainty about effective techniques for
managing fry.
Complete effectiveness of excluding adults only also cannot be
assumed at this time.
Behavioral barriers may not be applicable to lower Outlet Creek:
o The acoustic bubbler system (Ovivo, Utah) requires a minimum
depth of 1 m to be effective. May be effective at lower velocities <1
m/s, but effectiveness decreases with increasing velocity, since
fish must be strong enough to turn in the current. The
effectiveness would thus be a concern for fatigued adults or poor
swimming fry in higher flows. Cost is $100,000+.
o The electric barrier (Smith Root, Washington or Fishways Global)
has a target velocity range of 0 to 0.5 m/s for a downstream
barrier. At higher flows, effectiveness decreases as described
above. The electric barrier may not be applicable in the park
because of potential public and wildlife safety concerns. Cost is $
100,000
A physical barrier would only likely be effective at precluding
downstream adult movement. Associated techniques to stop fry
emigration could be considered if effectiveness was likely to be high
(i.e., based on experiences from Action 1).
Breach of barrier/barrier failure is possible, as is human transport of fish.
Physical barrier design and construction (fence): $200,000+
Physical barrier, crew management, maintenance if required (2-person
crew for 2 months): $60,000
Effectiveness monitoring: See Action 10
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Action 3. Block Outlet Creek from spawning

Description

Limitations

Cost estimate

July 2013

This action involves establishing a barrier at the upstream entrance of
Outlet Creek that precludes rainbow trout access to the creek during the
spawning period. Using this approach, naturalized rainbow trout would
remain in Whiteswan Lake and these fish would be required to spawn
elsewhere. A benefit is that the barrier is anticipated to only be required to
stop adults from entering to be effective at meeting WCT conservation
objectives. The barrier can also be temporary.
Spawning and recruitment response and angler satisfaction response would
be monitored. If the monitoring results indicated that further actions were
required to maintain a quality fishery, one of the following activities would be
employed: creating or improving spawning habitat in other areas of the lake
(See Action 3a) or supplementing stocks with sterile rainbow trout (Action
3b).
 Breach of barrier is still possible as is human transport of fish.
 Works on an assumption that precluding spawning in Outlet Creek will
preclude rainbow trout emigration.
 Being non-permanent, operation of a barrier can be discontinued by
future decision makers.
 Likely requires supplementing the rainbow trout recruitment lost from
Outlet Creek.
 Installation and operation of barrier on upper Outlet Creek – Assume
fyke traps and maintenance for a 6 week period: $60,000
 Additional costs of one of 3a or 3b – see below
 Annual effectiveness monitoring: See Action 10
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Action 3a. Create/enhance alternative spawning in other parts of the Park

Description

Limitations

Cost estimate

Spawning habitat would be created or improved in other areas of
Whiteswan Lake if monitoring subsequent to blocking Outlet Creek (Action
3) indicated that spawning and recruitment response and angler satisfaction
response was low. Initially, a study to identify applicable opportunities would
be completed. This would include a review of inlet streams, lake shoreline
areas with groundwater influence, and other applicable areas. If
opportunities were available, designs would be prepared and construction
initiated. This Action could include use of the historic spawning channel
between Alces and Whiteswan Lake, and therefore, maintenance of the
current infrastructure into the future is a component that needs to be
addressed annually.
Monitoring would be completed annually to assess the effectiveness of this
action, and to consider an alternate approach if it was not meeting
Objectives 1 and 2.
 High uncertainty about opportunities for spawning improvements exist.
Similar efforts have been attempted in the past and may indicate the
likelihood of this option being successful.
 Initial feasibility assessment of spawning opportunities: $7,000
 Design and construct improved/alternative spawning habitat – Assume
$200,000 initial construction
 Annual maintenance of improved spawning habitat - $25,000

Action 3b. Supplement fishery with sterile rainbow trout
The action of supplementing the fishery with non-reproductive female
rainbow trout (AF3N) would be conducted if monitoring subsequent to
blocking Outlet Creek (Action 3) indicated low effectiveness in spawning
and recruitment response and angler satisfaction. This option would be
employed if creating/enhancing alternative spawning in the park was not
likely to provide viable options (Action 3a).
Description

Limitations

Cost estimate

July 2013

There are some benefits to stocking with sterile rainbow trout including
that it may address WCT concerns if a lower number of diploids resulted,
some anglers like catching triploids, it may reduce the incidence for
heavily coloured fish (a.k.a boots), and it could allow for regulation
changes (e.g., additional opportunities such as an extended ice fishing
season).
The results of this Action would be monitored annually to determine its
effectiveness in meeting Objectives 1 and 2 (see Action 10).
 Depending on the proportion of supplemented sterile fish to naturally
reproducing fish, this option may result in the establishment of a
complete, AF3N fishery.
 Quality fishing in the park dependant on annual funding.
 Annual stocking of AF3N rainbow trout to supplement naturalized
stock dependant on fishing density required: up to $42,000 (see Action
4a cost).
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Action 4. Manual removal of diploid rainbow trout and replacement with
hatchery stock
This option involves manually removing Whiteswan Lake diploids and
replacing the fishery with hatchery stocked fish. The hatchery stocked
replacement would either be sterile rainbow trout (Action 4a) or pure WCT
(Action 4b). With this approach, both WCT conservation values and the
fishery in Whiteswan Lake would have a high likelihood of being
maintained.

Description

Manual approaches to remove rainbow trout are recommended to
address participant concerns over chemical treatment. Appropriate
manual removal methods for the lake would be planned. These may be
similar to those used in the National Park lakes in Alberta (e.g., capture
during spawning, setting gill nets through the winter) (Humphries pers.
comm). All suitable fish could be considered for local Food Banks.
This Action could include use of the historic spawning channel between
Alces and Whiteswan Lake to attract fish for capture, and therefore,
maintenance of the current infrastructure into the future is a component
that needs to be addressed annually.
Monitoring would be conducted to determine the effectiveness of manual
removal. Once the diploid population was at an acceptably low level,
(estimate 2 years) stocking would be initiated (Action 4a or 4b). For
options such as this where the likelihood of successfully meeting
Objective 1 is high, it may be possible to acquire third party funding as a
form of compensation as defined by the federal Fisheries Act.

Limitations

Cost estimate

July 2013

 Short term (2 years) loss of fishing opportunities. However, this could
be partially offset by improving the fishery in Alces Lake.
 Loss of naturally reproducing population within the lake.
 Fishing in the Park dependant on annual funding.
 Removal efforts - Assumes two-person crew for 2.5 months for 2
years = $120,000. This may be able to be reduced with relaxed fish
regulations (i.e., no daily limit).
 Additional costs of either 4a or 4b.
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Action 4a. Replacement with female non reproductive rainbow trout hatchery
stock
Following manual removal of Whiteswan Lake diploids, the lake would be
stocked with AF3N rainbow trout to accommodate fisheries preferences.
With this approach, both WCT conservation values and the size and
quantity of rainbow trout in Whiteswan Lake would be maintained.

Description

There are benefits to the angling community of an AF3N fishery, which
include: maintaining silver fish year-round, eliminating jacking (or early
male maturation), and eliminating egg-bound fish. Sterile rainbow trout
can grow to a larger size since they put all of their energies into growth
rather than reproduction and because they live longer than diploids.
Triploid stocking has been completed in the region to manage for WCT
conservation concerns over the last 15 year. Currently, over 100 lakes in
the Kootenay region are being stocked in this way. This is a responsible
approach since there would be no hybridization potential with this action.
Further, concerns identified for barrier approaches such as breaching,
people relocating fish and impacts to other organisms would be
alleviated.

Limitations

Following stocking, monitoring and trapping of remaining diploids would
continue annually, as they attempt to spawn at specific spawning
locations. Monitoring of angler satisfaction would also be completed
annually.
 Loss of naturally reproducing population within the lake.
 Annual stocking of rainbow trout (based on 65,000 yearling Pennask):
$42,000
 One month of follow-up trapping = $24,000

Cost estimate

July 2013
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Action 4b. Replacement with genetically pure WCT
Following manual removal of all or nearly all Whiteswan Lake diploids, the
lake would be stocked with genetically pure WCT. Conservation values and
importance of maintaining a naturally reproducing population can be met
through stocking of genetically pure WCT. This approach is currently being
planned for Alberta’s National Parks (Humphries pers. comm.). Since 2007
Montana. Montana Fish and Wildlife have operated a program to stock
WCT in 21 headwater lakes of the South Fork Flathead drainage (Montana
Fish and Wildlife 2013). This project could further benefit from successful
techniques being utilized in these jurisdictions.
Description

There may be short term losses to the fishery, but these could be minimized
through higher density stocking initially, which is actually a recommended
approach in the US to genetically swamp any remaining rainbow (Montana
Fish and Wildlife 2013). As well, improvements of the fishery at Alces Lakes
would also help offset any temporary loss.
This recommendation would have the added benefit of providing public
education opportunities on biodiversity and conservation. As such it should
be noted that third party funding may be realistically obtained. Furthermore,
it maintains the desire to have a naturally reproducing fish population within
the lake.

Limitations

Cost estimate

7

 Challenges to 100% rainbow trout removal include abundant shallow
and deep shoal spawning locations and multiple streams.
 Requires consideration of strain to maintain river genetics.
 Short term impact on the fishery. This could be accommodated by
improving the fishery in Alces Lake.
 Angling experience would change, since WCT are smaller and do not
have the same fight response.
 Uncertainty about whether WCT would stay in Whiteswan Lake or
migrate downstream.
 Annual stocking of WCT (based on 65,000 yearlings from Connor Lake
strain): $ 49,0007.
 One month of follow-up trapping = $24,000

Costs would be higher for a strain geographically closer to Whiteswan Lake.

July 2013
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Action 5. Chemical removal of diploid rainbow trout and replacement with sterile
rainbow trout or genetically pure WCT

Description

Limitations
Cost estimate

July 2013

This action would entail chemical treatment of Whiteswan Lake using
federally and provincially approved procedures (e.g., rotenone treatment).
Whiteswan Lake would then be stocked with sterile rainbow trout or pure
WCT. Chemical treatment would only be pursued if other actions failed to
address Objective 1 and/or if it became a legal requirement of the Province
(i.e., through SARA listing). Detail provided for this action is minimal since
this option is not currently being proposed and since it would require
another public consultation process.
This technique is currently being used in British Columbia and the USA. For
example, in 2009 9 lakes in the Shuswap area of BC were treated with
rotenone to remove invasive fish species. Montana Fish and Wildlife have
also been using chemical treatment to remove naturalized rainbow trout in
headwater lakes of the South Fork Flathead drainage (Montana Fish and
Wildlife 2013).
 Public concern over use of chemicals to remove fish
 Public consultation: $25,000
 Chemical treatment of Whiteswan Lake: $??
 Replace with sterile rainbow trout or genetically pure WCT (as per costs
in Actions 4a and 4b) : $42,000 – 49,000 annually
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Action 6. Annual monitoring and infrastructure maintenance program
Annual monitoring is to be conducted to assess the performance of
implemented actions in meeting the WCT conservation and the fisheries
objectives. Effectiveness should be evaluated against pre-established
targets which define successful implementation. The current monitoring
program includes the following assessments:
1. Small lakes assessment (gill-net sampling) every 4 years or more
frequently if required to evaluate Whiteswan Lake fish population
status;
2. Annual Whiteswan Lake creel survey to evaluate angling quality;
3. Annual WCT genetic hybridization and introgression sampling in
Outlet Creek and the White River; and
4. Annual rainbow trout outmigration sampling.
Future monitoring programs would include the following additional activities:
Description

Limitations

Cost estimate

July 2013

Introgression sampling
In 2013, Lotic Environmental has arranged to work with Eric Taylor
(University of British Columbia) will donate services to conduct WCT genetic
introgression sampling in Oultet Creek. This will involve developing the
program, sampling, completing genetic analysis and reporting.
Infrastructure maintenance
Structures previously built under the HCTF and/or fisheries programs
include the Mutton Creek diversion, the dam structure and walkway at the
outlet of Alces Lake, Inlet Creek restoration structures, and the Whiteswan
spawning channel. These structures provide potential future management
tools, but also carry legal requirements for ongoing inspection and
maintenance. Futhermore, liability to the fisheries program and Parks is
inherent with these facilities and must be considered with future
management. Upkeep of the structures will require ongoing funds that
should be captured in this fisheries management plan.
Funding and capacity
 Small lakes assessment (every 4 years): $1,200
 Creel survey (annually): $7,000
 Annual introgression sampling (annually): $12,000 (donated by Lotic
Environmental and Eric Taylor in 2013).
 Rainbow trout outmigration sampling: For 2013, see Action 1.
 Infrastructure monitoring and maintenance: $200 to $10000 annually
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Action 7. Maintain current sport fishery and opportunities on Whiteswan Lake
Description

This action involves not limiting opportunities and optimizing regulations to
maintain or enhance fish size, catch rates, harvest and create diverse
fishing gear opportunities.

Limitations

 does not meet WCT objectives,
 allows for varied boat sizes (jet skis and jet boats),
 does not allow for children to ice-fish during winter break, thus the option
to open the winter fishery early on Whiteswan Lake and/or to open the
Alces Lake ice fishery is to be considered.

Cost estimate

No additional cost

Action 8. Promote family fishing opportunities on Alces Lake.

Description

This action involves not limiting opportunities and optimizing regulations to
increase fish numbers and harvest rates and provide diverse fishing gear
opportunities. If funding was available, it would be beneficial to stock the
lake and to construct a fishing pier. Also, to improve family opportunities,
incorporate educational programs such as learn-to-fish or interpretive
program for families for the Park (to be arranged for either lake depending
on topic).
This Action could include use of the historic spawning channel water
diversion structures to maintain optimal water quality for fish production in
Alces Lake. Therefore, maintenance of the current infrastructure into the
future is a component that needs to be addressed annually.

Limitations

Cost estimate






May not be attractive to experienced anglers.
Pier - $??
Educational Program - $??
Stocking cost for Alces Lake - $7,000 to $8,000 or no direct cost if the
Regional Stocking Allocation is used. Costs are based on 3N RB (Fraser
Valley strain).

Action 9. Maintain status quo for Park infrastructure
Description
Limitations
Cost estimate

July 2013

Maintain status quo for park infrastructure, with the addition of posting
information about camping availability (i.e., from the highway or on a
website).
none
Posting camping availability - $??
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4.2 Implementation
The Whiteswan Lake Fisheries Management Plan is intended to provide advice to government.
Although the Fisheries Plan is prescriptive, it will be subject to considerations such as funding,
the results of feasibility studies and government to government consultation with the Ktunaxa
Nation. Dates as presented are thus estimations and are subject to change based on these
considerations. Although the Fisheries Plan will be implemented following a phased approach, it
will not necessarily follow a step wise process of sequential implementation of Action 1 through
to Action 4. This means that the preceding action may not necessary be field-implemented
before following through to the next, should pre-feasibility assessments preclude its suitability.
However, there will be decision points along the way and some decisions may involve the
Ministry reconvening with stakeholders; for instance, if a decision is required for stocking with
triploid RB or diploid WCT in the future, and certainly if chemical removal of diploids is
proposed. The Fisheries Plan will be amended as necessary, in order to stay consistent with
technological advancements and current knowledge.
It is recognized that the two objectives, WCT conservation and the maintaining recreational
angling opportunities, are presently balanced given the current listing of WCT. However,
conservation management would become a higher priority if impacts to WCT become more
prevalent in the area and/or WCT becomes listed as Threatened in Canada or BC. Stopping the
influx of rainbow trout from Whiteswan Lake Provincial Park into the White River is important to
reduce threats to pure WCT in the area. Evidence has shown that trends towards hybridization
can be reversed. Tributaries to the Elk River that received pulses of rainbow trout as a result of
a stocked lake (Summit Lake) flooding, showed minimal levels of introgression once
introductions of the non-native species were stopped (Bennett et al. 2009). Pure WCT may be
able to dilute the proportion of rainbow trout genes present once the pressures are removed.
Ongoing communications from the Ministry to the stakeholders and the general public will be
important as the Fisheries Plan is implemented. Options for providing information include:
1. Posting the final report and annual updates on the regional fisheries website:
http://www.env.gov.bc.ca/kootenay/fsh/main/mainfish.htm;
2. The Ministry to update stakeholders of stocking plans via e-mail;
3. Clubs could request Ministry representative attendance at meetings; and
4. Posting information on bulletin boards at Whiteswan Lake Provincial Park.

4.3 Final Participant Feedback
At the second workshop the participants discussed that there may be shifts in ranking from the
original workshop as a result of the options and associated feasibility, risk and costs being more
clearly defined. Overall, acceptable Actions to meet the Conservation Objective varied between
participants (Table 5).
BC Parks and CCRIFC provided government feedback on Objective 1 Actions. BC Parks did not
identify which Actions were acceptable. However, they emphasised that structural installations
may require the completion of an impact assessment. The impact assessment would include,
but not be limited to identification of potential impacts to conservation and recreational values,
mitigative measures to minimize risks, monitoring and maintenance responsibility and
rehabilitation measures should the structure fail. CCRIFC supported all options other than
replacement with all female triploid rainbow trout. This is because these stocks still carry a small
but potential risk of hybridization with WCT. Overall, CCRIFC’s preference would be to remove

July 2013
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diploid rainbow trout manually and replace stocks with indigenous WCT. Further, any spawning
enhancement was to be directed towards WCT, not rainbow trout.
The outdoor recreational clubs identified a range of comfort for Objective 1 Actions. The Rocky
Mountain Fly Fishers generally accepted all Actions including diploid rainbow removal and
restocking with WCT. The West Kootenay Fly Fishers showed similar interest, with the
exception that they did not wish to see lake stocks replaced with WCT. The Canal Flats
Wilderness Club, St Mary Fly Fishing Club and the Lake Windermere District Rod and Gun Club
responded similarly indicating that they were opposed to dependence on funding for stocking
and thus wished to see the self-sustaining rainbow trout population continue. As the footnotes in
the table indicate, there were many additional details for consideration provided by the clubs.
The potential opportunities and likelihood of success for spawning improvement projects in the
Park was one such Action with considerable feedback.
Table 5. Acceptability of Objective 1 Actions
Action

BC
Parks

CCRIFC

Rocky
Mtn.
Club

West
Kootenay
Club

Canal
Flats
Club

St. Mary
Club

Lake
Windermere Club

1. Remove RB d/s of
4
4
8
falls, study impact &
See
Yes
Yes
See
See
feasibility
2. Barrier on lower
1,2
1,2
8
8
See
Yes
Yes
Yes
Yes
See
See
Outlet Ck
3. Block spawning in
1,2
7
9
See
Yes
Yes
Yes
Yes
Yes
Yes
Outlet Ck
3a. Enhance
2,3
5
5
7
3
See
See
Yes
Yes
Yes
Yes
Yes
spawning
3b. Supplement w/
6
11
11
No
Yes
Yes
Yes
No
No
AF3N RB
4. Manually remove
11
10, 11
11
Yes (P)
Yes
Yes
No
No
No
2N RB
4a. Replace w/
11
11
No
Yes
Yes
No
No
No
AF3N RB
4b. Replace w/ 2N
11
11
Yes (P)
Yes
No
No
No
No
WCT
LEGEND:
(P) = preferred option
1. Natural material blocked from d/s movement would need to be re-deposited d/s of barrier.
2. Structures subject to BC Parks Impact Assessment.
3. Concerns with developing new structures in Park, particularly given history of success.
4. Fry removal to be conducted carefully by experts only. Species to be confirmed before lethal or
other removal performed.
5. Only to be considered for the benefit of spawning WCT
6. Concerns with stocking AF3N RB due to risk (3%) of unsterilized females entering the population.
7. If enhanced spawning elsewhere is facilitated and feasible.
8. Question that naturalized rainbow from Whiteswan Lake are a leading concern.
9. Only if sufficient spawning areas can be enhanced/developed to meet spawning requirements.
10. If previous actions do not result in meeting objective, response may be reconsidered.
11. Opposed due to ongoing dependence on funding for stocking; want a self-sustaining population.
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There was general consensus that all Actions proposed to meet the Sport Fishery Objective
were acceptable (Table 6). One detail of uncertainty was the acceptability of a proposed early
ice fishery on Whiteswan Lake and/or opening an ice fishery on Alces Lake (related to Action 7
and 8). The Ministry indicated that this item will be given consideration for a management
decision.
Table 6. Acceptability of Objective 2 Actions
Action
6. Annual monitoring
and infrastructure
maintenance
7. Maintain current
sport fishery and
opportunities on
Whiteswan
8. Promote family
fishing opportunities on
Alces Lake
9. Status quo for park
infrastructure

BC
Parks

CCRIFC

Rocky
Mtn.
Club

West
Kootenay
Club

St
Marys
Club

Canal
Flats
Club

Lake
Windermere
Club

-

-

Yes

Yes

Yes

Yes

Yes

-

-

Yes

5

Yes

6

Yes

7

Yes

See

-

Yes

1

4,5

Yes

6

Yes

7

Yes

-

-

Yes

1

Yes

Yes

Yes

1

2,3

Yes

Yes

Yes

8

LEGEND:
1. Structures (e.g., pier) subject to BC Parks Impact Assessment.
2. Consider stocking pure WCT.
3. Earlier ice fishery supported for Whiteswan Lake (if after Boxing day)
4. Sterile Fraser Valley strain would be preferred as per meeting.
5. Earlier ice fishing acceptable for Alces, not Whiteswan.
6. Do not support earlier ice fishery on Whiteswan Lake or an ice fishery initiated on Alces Lake
because of the possible impact on the fishery.
7. Would like to see an early ice fishery on Whiteswan Lake, to allow children to fish over winter
break. Alces lake ice fishery would also be supported if the lake became a family fishery.
8. Alces Lake to include using Mutton Creek to enhance production; Club is open to discussion on
diploid versus sterile rainbow stock in Alces Lake.

Closing
We appreciate the valuable time that representatives spent sharing information, perspectives
and ideas. The information provided in this plan will be essential to directing future efforts
towards effective conservation and fisheries management in the Park.
Sincerely,

and
Sherri McPherson RPBio BSc
Aquatic Biologist
sherri.mcperson@lotic.co
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Mike Robinson RPBio MSc
Senior Aquatic Biologist
mike.robinson@lotic.co
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Figure A1. Peak bank counts of spawning rainbow trout at Whiteswan Lake (1989 to 2012). Source: MFLNRO
2013.
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Figure A2. Whiteswan Lake and Alces Lake Angler Effort (Creel 1968 to 1987, SLIM 1989 to 2012)8. Source:
MFLNRO 2013.
8

Small lake index management (SLIM) involves counting boats on the lake at set hours (ie. 09:00, 12:00, 15:00, and 18:00 hr) to
provide effort estimates. SLIM counts commenced in 1989 and data prior to this was collected and estimated from creel surveys.
(Westover and Hutchinson 1994).
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Appendix B. Workshop attendees (*non-committee members
identified with an asterisk)
Organization
Government

Representative

Feb 7/8

April 19

Canadian Columbia River Inter-tribal
Fisheries Commission (CCRIFC)

Jo Anne Fisher

X

X

Kenton Andreashuk

X

X

Heather Lamson

X

X

Jeff Burrows

X

X

Kevin Heidt

X

X

Matt Neufeld

X

X

Sue Pollard*

X

-

John Krebs

-

X

Ray Gilewicz*

X

-

Doug Biffard

X

X

Mike Gall

X

X

Marcel Macullo*

X

-

Canal Flats Wilderness Club

Dave White

X

X

Lake Windermere and District Rod and
Gun Club

Richard Hoar

X

-

Vern Cole

X

-

Brian Hamagami

X

X

Joe Marko

X

X

Bob Misuraca

X

X

Dennis Osborne

X

-

Garry Gawryletz

X

X

Mike Balahura

X

X

Ken Scheer

X

X

Owen Schoenberger

X

_-

Ministry of Forests, Lands and Natural
Resource Operations (MFLNRO),
Fisheries

Ministry of Environment (MoE),
Conservation Officer
MoE, Parks
Parks Canada
Stakeholder

Rocky Mountain Flyfishers

St. Marys Flyfishing Club

West Kootenay Fly Fishers

Freshwater Fisheries Society of BC
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Appendix C. Stakeholder Summaries
Canal Flats Wilderness Club
The Canal Flats Wilderness Club is a Registered Society under the Societies Act and was
established about 1982 as a reorganization of the original Canal Flats Rod and Gun Club which
was originally formed in the 1950's. Our new mission statement is "To ensure there is
sustainable fish and wildlife populations and the habitat required to maintain them”. Our goal is
to ensure our community has the opportunity to make local decisions regarding fish, wildlife and
environment. We have about 80 members at this time. We are affiliated with the East Kootenay
Wildlife Association which has about 2500 members and the BC Wildlife Federation with 40,000
members. In regards to the recommendations brought forward to the Whiteswan Management
Plan, the following were vented through the community of Canal Flats as well as the Club.







Maintain natural reproducing rainbow trout in Whiteswan Lake as was recorded about
10-15 years ago;
Maintain a winter fishery which we believe should open on Dec.26th to encourage family
use of the lake;
Maintain fishing for all groups of fishermen including tackle, bait and fly fishing;
Maintain the lake as self-sustaining to ensure Freshwater fisheries funds are available to
other lakes in the region;
Re-establish Alces (Moose) lake as a quality fishery. We believe it should be reetablished as a family fishing destination; and,
Minimize the quantity of spawn bound fish in the lake in seasons when they should be
cleaned up and silver.

The Lake Windermere District Rod & Gun Club
The Lake Windermere District Rod & Gun Club has been in continuous operation for 93 years.
We are a conservation minded organization dedicated to the preservation of our natural
environment and the promotion of outdoor recreational activities. Our club and its members
have been instrumental in many local conservation and environmental sustainable projects. The
club as approx. 300 members and growing.
Mission Statement: Our guiding principle has remained unchanged over the last 93 years “Let
us not destroy what we have not the power to replace”
Whiteswan Lake Significance: The club and its members highly value the natural flora and
fauna found at Whiteswan Lake. It provides high social and economic values found nowhere
else in the region. The chance to catch or see a wild fish jump, successful angling for all levels
of angler and the associated experiences are unique and continue to be treasured on all visits to
Whiteswan by our members and non-members alike. It is the people’s resource.

West Kootenay Fly Fishing Club
The club was formed in 1982. We currently have a membership of 130. We have a formal
executive and hold regular monthly meetings. At each meeting we have a guest speaker and an
educational component. The purpose of our club is:
 To promote the sport of fly fishing;
 To cooperate with and assist appropriate government agencies in the maintenance
and enhancement of fly fishing opportunities in the Kootenays;
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To provide a forum for exchange of fly fishing ideas and techniques;
To associate with provincial fly fishing organizations; and,
To help educate local youth in the pleasures of fly fishing.

St Mary Fly Fishing Club
The St Mary’s Flyfishers Club, as it presently exists, was formed in 1986 with formalized
executive and 75 members who meet on a monthly basis. Members are made up of a cross
section of people who have considerable fishing experience and knowledge of local lakes and
rivers. The St Mary’s Flyfishers club is dedicated to providing a meeting environment for
members and to promote fly fishing, conservation, and the restoration of habitat. Members
provide information and seminars on fly casting, fly tying, rod building and they exchange
experiences, value sportsmanship and are devoted to fly fishing. The club hosts resource
people throughout the year in areas of forests, lands, and natural resources.
Members of the St. Mary’s Flyfishers have been involved in numerous activities over the years
which include:
 Supporting charities and supplying rods for auctions and have made financial
donations to a number of organizations.
 Assisting staff of the Kootenay Trout Hatchery with open house and the building of
the children’s fishing pond.
 Rehabilitation work on the access road to the old rod and gun site at Premier Lake.
 Providing assistance at HaHa Lake with the Pike problem.
 Members were instrumental in developmental work at Whiteswan Lake and Premier
Lake Provincial Parks.
 Assisting with rebuilding of the fish ladder at Premier Lake.
 Installing benches at Whiteswan and Whitetail lakes recognizing past and present fly
fishers.
 Supports a strong advocacy program for fly fishing as opposed to using other
devises and aids.
 Assisting fishery staff with stocking regional lakes.
 Instrumental in providing Ministry with feedback on aspects of fishing regulations.
 Constructed and placed wharfs at Whitetail, HaHa (Stoney), Fisher Maiden and
Larchwood lakes.
The St Mary’s Flyfishers Club is pleased to be a stakeholder in the development of the
Whiteswan Fisheries Management Plan and supports the following recommendations:
- The quality of the Whiteswan fishery is restored to the level it was 6 to 10 years ago.
- The spawning channels/beds be maintained and upgraded to support a quality
fishery and natural reproducing rainbow trout .

Rocky Mountain Fly Fishers
The Club has approx. two dozen concerned members and their families. The mission statement
for the club is as follows:
The object of this club shall be to unite congenial people of the community for the purposes of
friendship, cultural development and support of the sport of Fly Fishing as well as conservation
and enhancement of the Fishing environment in the East Kootenays.
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Appendix D. Outstanding questions
Table D-1. Questions within the scope of the fisheries management plan
objectives.
Question

Answer or mechanism to answer

1. How far do WCT migrate?

Home range size is variable and dependent on
life style. In general, resident fish have smaller
home ranges than adfluvial or fluvial forms
(Bennett 2004)9.
A radio telemetry study in the Elk River found
an average home range of 11 km (ranging
from 1.8 to 35.9 km) and reported high site
fidelity (Prince and Morris 2003). The study
included resident fish, fluvial and adfluvial
forms. Variation in migration distance was
related to critical habitat locations (spawning,
summer feeding and overwintering habitat)
(Prince and Morris 2003).

Baxter and Hagen (2003) found WCT to
migrate greater distances between spawning
and overwintering habitats (>50 km) in the
Wigwam River.
2. How far do the rainbow trout and/or Existing genetic data presented in M.
hybrids migrate? Could they be coming to Robinson’s presentation suggest that it is
the White River from the St. Mary’s unlikely for the accounts of hybridization in the
White River to be the result of fish moving
populations, or from the United States?
upstream
from
other
sources
(e.g.,
Koocanusa). While data are limited in the
Whiteswan area, the elevational gradient of
hybridization rates reducing in an upstream
direction has been reported in nearly every
study of WCT/rainbow hybridization. We see
this disrupted in the Kootenay/White River
system as one approaches the White River
near Whiteswan Lake. Further research could
provide additional understanding to this topic.
There are no barriers between Libby Dam and
Outlet Creek falls.

9

Adfluvial fish live as adults in lakes and then move to tributaries to spawn. Fluvial fish move from large
rivers to spawn in tributaries. Resident fish spend their entire life cycle in tributary or small headwater
streams in which they were hatched.
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Question

Answer or mechanism to answer

3. Why are lake levels dropping? Is it Both Alces and Whiteswan are likely
because Mutton Creek is no longer being equilibrating to new levels without inputs from
the Mutton Creek Diversion. Fisheries
diverted?
managers have noted annual variation with
lower levels noted in drier years. Lake level
changes could be confirmed through
hydrometric monitoring at the lake outlet. The
extent of change over time could then be
better understood. It is unclear if lake levels
are actually dropping.
4. What fish species hybridize?
In this system hybridization would be limited to
WCT and rainbow trout. Elsewhere involving
fish species inhabiting the Kootenay River
system are native bull trout hybridizing with
introduced brook trout.
5. Do we know what rainbow trout strain is Further research would be required to confirm,
but all rainbow strains can hybridize with all
hybridizing?
cutthroat.
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Question

Answer or mechanism to answer

6. What is being done elsewhere to minimize Similar and in some cases more intensive from
hybridization (Koocanusa, United States)? the list of options developed in the workshop.
For example, since 2007 Montana Fish and
Wildlife have operated a program to treat 21
headwater lakes of the South Fork Flathead
drainage lakes with rotenone to remove
rainbow trout. The fish are being replaced with
genetically pure WCT The agency is also
planning to electrofish and trap spawning RB
in Flathead River (Montana Fish and Wildlife
2013).
Similarly, National Parks in Alberta are
eradicating using manual methods and then
planning
to re-establish
native WCT
populations (Humphries pers. comm).
Since 2005, MFLNRO has been working with
Montana Fish and Wildlife to address the
number of naturally reproducing rainbow trout
in Lake Koocanusa. A partnership has been
established in which the Kootenay River
Hatchery has been supplying sterile product
for stocking the Montana waters of
Koocanusa. A MOU was signed in 2009
regarding the agreement.
MFLNRO and other partners will also be
implementing actions in the draft WCT
Management Plan as and when resources
permit.
7. What is the mechanism for rainbow Adult rainbow including spawners and redds
emigrating from Whiteswan Lake? Are have been seen below the falls (Heidt and
both fry and adults being carried Lamson pers comm, Chirico and Bell 2007).
downstream over the falls and surviving?
In 2010 a study was completed to determine
whether fry were present proximal to the falls
that could potentially be carried downstream
over the falls (MFLNRO 2010). Although a
limited study, while the higher proportion of fry
movement was towards the lake, downstream
movement was also noted.
Further investigation into the mechanism of
downstream movement is considered a key
data gap that needs to be addressed.
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Question

Answer or mechanism to answer

8. When did diploid stocking cease in the Whiteswan was first stocked with triploids in
2001, and last stocked with diploids in 2003.
Kootenay Region?
MFLNRO phased out stocking diploid
rainbows in the region over time; from the late
90’s to early 2000’s, on a lake by lake basis.
Whitetail, for example first received triploids in
1998 and last received diploids in 2003;
Larchwood Lake, similarly first received
triploids in 1999 after 5 years of all female
diploids which ended in 1998. Mitten Lake was
last stocked with diploids in 2003. Diploid
stocking was reduced and triploid stocking
increased over time in order to minimize risks
to native trout in southeastern BC (Policy info
distributed separately to participants and
available through Fisheries Branch) and in
order to optimize sport fishing due to better
performance characteristics. Species, strain,
age, and number of trout to stock are
decisions that all regional management
biologists review and adjust annually
throughout B.C. in order to optimize
conservation and social and economic
benefits.
9. Are diploids an option to be presented in It was discussed during the workshop that we
the Whiteswan Lake Management Plan, could present all options without barring the
even though the Region has not been diploid option, if it is seen to be a good idea.
It’s likely that policy would guide against
doing this for some time?
stocking fertile rainbow trout in the Park.
(Policies distributed in an e-mail).
10. What is the economic value of the current See Section 1.4 and Section 1.5.
fishery?
11. What is the cost benefit of stocking and The cost benefit of the selected management
should
be
reviewed.
Benefits
management versus the current fishing option
downstream
to
the
WCT
fishery
should
be
and recreational scenario?
factored in. See Section 1.4 and Section 1.5
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Question

Answer or mechanism to answer

12. Why are there spawn bound fish?

Ken Scheer briefly summarized that spawn
bound fish are fish matured, approached
spawning, but did not spawn (presumably a
result of limited spawning habitat or unsuitable
spawning conditions). The females that retain
their eggs ultimately end up reabsorbing them.
A spawn bound fish will appear to have a
loose, descended abdomen and eggs are
typically expressed when handled. Internally,
the reabsorbed eggs can be seen as smaller,
white-ish eggs within the ovaries. The flesh of
these fish become spongy and are reported to
be less palatable. A spawn bound fish is
different than a mature fish which has retained
spawning appearance (which develops as they
approach maturity, remains during spawning,
and for some time after spawning - sometimes
retaining those features for their remaining
lifespan especially males. This is common in
diploid populations and particularly with older,
repeat spawners.
13. How are temperatures changing in the Confirm if there is a hydrometric station
monitoring temperatures anywhere in the
White River?
White River. If not, a mechanism may be to
initiate a program.
14. Is it possible to stock genetically pure WCT This is possible subsequent to removing
in the White River to reduce hybridization? rainbow trout sources. However, this
technique requires considerations such as a)
strain to use to maintain river genetics, and b)
greater
understanding
of
potential
effectiveness.
15. Will landowners be consulted if there is the Yes
potential for trespass as a result of
implementing any Actions?
16. How would concerns with wild stocked The Freshwater Fisheries Society of BC would
WCT carrying potential diseases be carry out the standard screening process of
any new strains of fish prior to stocking. This
addressed?
screening would be initiated 3 years before
stocking with a new culture.
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Table D-2. Questions/issues outside the scope of the fisheries management plan
objectives (i.e., Parking Lot items).
Question
1. What is the risk of hybridization relative to
other risks and issues identified for WCT in
the upper Kootenay River and in the White
River?

Answer or mechanism to answer
See Figure 5 in this report for a summary of
threats in the Upper Kootenay River
population group. In the upper Kootenay River
hybridization was identified as the highest
threat. Medium risk threats were altered flow
regime (water use), fish passage (linear
developments), riparian clearing and alteration
(forestry), water quality (forestry), altered
community dynamics (aquaculture, hatcheries
and stocking). The BC WCT report, when
available to the public, also summarizes
threats in other population groups.
2. How are these other risks being addressed Sue Pollard provided that the province is
currently looking at other threats. The culvert
issue has been highlighted and $1 million
dollars has been made available for culverts to
be removed. Other processes are reviewing
other threats, such as selenium impacts in the
Elk River watershed associated with mining.
This question is similar or may be the same as
# 6 in the previous table.
3. Can something be done to address the
The issue is outside of this planning process.
issue of neighbouring residents’ extremely Any complaints should be directed to the
loud gatherings on August long weekend? Regional District. There may be regional
district by-laws that
apply or
Park
Act/Regulations.
4. There are concerns about Inlet Creek Historically, logging practices damaged habitat
headwaters and industrial (logging) activity in Inlet Creek, and a habitat restoration project
and associated impacts that may occur was completed in 1999 to restore spawning
habitat. Regulations now protect riparian
downstream at Whiteswan Lake.
habitat. Habitat biologist, Herb Tepper (pers.
comm.), believes that there is opportunity for
habitat enhancement and restoration in Inlet
Creek (installing proper cross structures) if
spawning production is limited elsewhere.
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Question
5. Regarding toxaphene treatment in 1959
and 1961 in Whiteswan and Alces lakes,
there is an interest to know if there are any
residual amounts left in the lake sediments
that would result in public health and safety
issues?

6. Potential fish mortality resulting from catch
and release was discussed. Are anglers
having a negative impact on the fishery
through catch and release?

7. Can angler days be linked to some
electronic system currently in place?

July 2013

Answer or mechanism to answer
In March, 2013 an analytical lab was
contacted who recommended a preliminary
examination which would include the analysis
of toxaphene in 5-10 fish from Whiteswan
Lake at a cost of $2000 to $5000. At the
second workshop, D. Biffard (pers. comm.)
summarized the results of studies which found
that for similarly treated lakes toxaphene
levels were within safe ranges for human
health and the environment. As well,
toxaphene is present even in untreated lakes
as a result of atmospheric contributions.
Atmospheric contributions are continuous and
are more pronounced in cold environments
like high elevations and northern America and
Europe. It was thus concluded that further
testing for this substance would not be
required for Whiteswan Lake. Information
sources included: Aboriginal Affairs and
Northern Development Canada 2010, Donald
et al. 1998, Chan and Yeboah 2000, and
Kallenborn 2006.
There is ample information on catch and
release mortality and studies show highly
variable mortality rates. Released fish survival
varies from 0 – 100% depending on many
factors. Mortality decreases with proper
handling, simple small lures, low exposure
time, and low water temperature. Fisheries
management has shown that many stocked
lake fisheries rely on some harvest to allow for
ample food source and maximal growth and
survival of individuals by reducing density.
Angler days in the Park can’t be directly linked
to the current electronic licensing system.
However, licence purchasers who have
agreed to it on setting up an individual angler
number may be contacted by email.
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Question
8. What is known about the distribution of
eastern brook trout in the upper Kootenay
River (i.e., White River)? Is this non-native
species having an impact on WCT and
thus a potential management concern as it
was presented to be in the Yoho, Kootenay
and Banff National Parks?

Answer or mechanism to answer
A review of fisheries information available on
the MOE Ecological Report Catalogue 10
(EcoCat) and the Fisheries Information
Summary System 11 (FISS) revealed that no
brook trout have been reported in the White
River. This included River Guardian angler
surveys completed in 2006-2008 (e.g., Heidt
2009) and data from an enumeration fence in
2005 (Prince and Cope 2005).
More information is required to understand
potential impacts in other neighbouring areas
of the Upper Kootenay river.

10
11

http://www.env.gov.bc.ca/ecocat/
http://www.env.gov.bc.ca/fish/fiss/index.html
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Appendix E. Values survey results
Table E-1. Values survey results for groups combined, stakeholders (n=9) and
government (n=9).
Rank

Combined

Score

Stakeholder

Score

Government

Score

1

Park multi use

51

Park multi use

26

WCT
conservation

27

2

WCT
conservation

50

High WS water
quality

25

Downstream
health

27

3

High WS water
quality

50

Edible fish

24

Park multi use

25

4

Downstream
health

49

Improve Alces

24

High WS water
quality

25

5

Improve Alces

48

General RB
fishery

24

Wildlife

25

6

Edible fish

47

Maintain both
RB and WCT

24

Improve Alces

24

7

Wildlife

46

WCT
conservation

23

Diversity of
angler
opportunities

24

8

Catch and
keep

45

Naturally
reproducing
fish

22

Edible fish

23

9

Maintain both
RB and WCT

44

Downstream
health

22

Catch and
keep

23

10

Adjacent
recreation

41

Catch and
keep

22

Sustainable
fishery

23

11

Education
opportunities

41

Adjacent
recreation.

21

Education
opportunities

21

12

Sustainable
fishery

41

Wildlife

21

Minimize cost

21

40

Fish survival

21

Maintain both
RB and WCT

20

40

Lots of RB

20

Adjacent
recreation

20

General RB
fishery
Diversity of
angler
opportunities

13
14
15

Fish survival

39

Big RB

20

High angler
days

20

16

Inlet Cr WS
quality

38

Inlet Cr WS
quality

20

Lower angler
density

19

17

Park amenities

38

Park amenities

20

Inlet Cr WS
quality

18

18

Big RB

38

Education
opportunities

20

Park amenities

18

19

Lower angler
density

38

Lower angler
density

19

Fish survival

18

20

Native trout in
lake

36

Sustainable
fishery

18

Big RB

18

21

High angler
days

35

Native trout in
lake

18

Native trout in
lake

18
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Rank

Combined

Score

Stakeholder

Score

Government

Score

22

Naturally
reproducing
fish

35

Diversity of
angler
opportunities

16

General RB
fishery

16

23

Minimize cost

35

24

Lots of RB

34

25

Silver fish

32

High angler
days

15

Earlier winter
fishery

16

26

Less egg
bound

30

Minimize cost

14

Less egg
bound

15

27

Maintain
beavers

27

Maintain
beavers

11

Lots of RB

14

28

Earlier winter
fishery

26

Earlier winter
fishery

10

Naturally
reproducing
fish

13

July 2013

Silver fish
Less egg
bound

16
15

Silver fish
Maintain
beavers

16
16
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Appendix F. Exercise 2 – Options to reduce conservation risks to
native WCT populations downstream of the park caused by
Whiteswan Lake rainbow trout
Table F-1. Comments from group exercise to identify and evaluate options
Pros

Cons

Data gaps

Option 1. Remove Whiteswan Lake rainbow trout diploids using prescriptive removal and
replace with fish which are not a conservation concern.
 Eliminates emigration of
fertile rainbow trout.
 Maintains a fishery
 There are new options for
fishery type (e.g., silver,
large, good fighters)

 Cost
 Naturalized rainbow trout
are gone
 Sterile population impacts
 Efficiency is not 100%
(some fertile)
 Dependant on stocking
continuation
 Dilutes fisheries funding
for other waters

 Techniques are well
known

Option 2. Construct a barrier at the falls
 Stops outmigration of
rainbow trout
 Retains rainbow trout fishery
 Flexibility for types of
barriers
 Education/outreach
opportunities
 Provides immediate results
and feedback
 No more research needed,
only monitoring to ensure
barrier is effective
 WCT objective met

 Fish can still be moved
downstream (i.e., dam
failure or people moving
fish)
 Stops other movement
‘connectivity’
 Costs (capital) and
maintenance
 Sedimentation
 Temperatures may be
impacted

 Uncertainty about options
and their effectiveness
 Is reducing emigration
(versus stopping)
effective for WCT?
 Which is the best and
most cost effective
barrier?

Option 3. Maintain the status quo in terms of management.
 Whiteswan fishery remains  Not
addressing  Measured impact in
the same, which is good
downstream
WCT
upper Kootenay River
conservation issue
system?
 Low cost

MFLNRO
is
being
forced

What research is
 Some people will be very
to manage an ongoing
required?
happy because of low cost
non-native fishery issue
 Contrary to Park Act (i.e.,
species at risk is not being

July 2013
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Pros

Cons
addressed)
 Action may be imposed
that we do not like
 Fishery may deteriorate or
not improve

Data gaps

Option 4. Conduct research to find out more about the issue.
 Fill knowledge gaps
 Include literature review of
other similar jurisdictions
 Could lead to decision with
higher success rate and
greater confidence
 Will address inaccurate and
often times anecdotal
information
 Allows for better informed
decision making process
(both short and long term)

 Wasting energy and
money and time
 More of the same studies
done
 Availability of money
 Often takes time which
potentially exacerbates the
ongoing issue
 Paralysis by analysis,
seen as exercise for not
action

 Genetic picture in the
White/upper Kootenay
River system
 Degree of hybridization in
White River watershed
 Primary stage impacting
genetic transfer
(fry/adult)
 Survival of fry over the
falls.

Option 5. Block Outlet Creek at the upstream end to prohibit rainbow trout access.
 Reduces emigration (and
hybridization)
 Likely to maintain current
stock and fishery
 Forces the 2 ministries to
work together
 Could then move boat
storage to this area to free
up shoreline elsewhere for
alternate spawning
 Possible better fishery (if you
like big fish)

 Unknown performance of
alternate spawning sites
 Risk of failure to block fish
 Long term monitoring
requirement and capital
costs
 Possibly a poorer fishery
resulting from fewer fish
spawning
 Will require stocking to
maintain fishery, costing
money and leading to
reduced stocking in other
lakes
 Requires other options to
be implemented

 Best technique?
 Alternate spawning
capacity
 Provide alternate
spawning options

Option 6. Manage the rainbow trout downstream of the falls (remove through
electrofishing, angling or relocation of natural predator etc.)
 Easy to implement
 Low cost
 Addresses both fry and adult
rainbow trout presence
 Seen as a proactive
measure

July 2013

 Native WCT by catch
 May be hard to implement
effectively
 Could be very costly (i.e.,
how far do you go
downstream)

 Uncertainty of
effectiveness
 Monitoring research and
development
 How much removal is
effective (100% of
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Pros
 Keeps existing fishery






Cons
Effectiveness monitoring
required ($$)
Requires continual effort
Not 100% effective
Most likely requires other
option to be implemented

Data gaps
rainbow trout, 50% or ?)

Option 7. Improve/create alternate spawning areas in the lake and tributaries.
 Versatility – multiple
channels lowers risk
 Increase # of fish in lake
 May reduce number of
spawn bound fish in lake
 Could improve habitat quality
 Potentially allows for greater
control and management of
fishery

July 2013

 Money to implement
 May contribute to
downstream WCT issue
 May overstock lake
 May not work as fish are
not using these areas now
 May impact other users
 Loss of naturalness
associated with inlet
streams selected for
enhancement (2 are
already impacted)
 Inlet Creek is too cold
 Poor performance
concerns

 Is Inlet Creek too cold?
 General lack of
knowledge on viable
locations to ensure
spawning success.
 Ecological cost/benefit
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Results of survey scoring options (n=9 for government and n=10 for stakeholder).

Percent 'Yes' Response (%)

100
Government
80

Stakeholder
60
Total
40
20
0

Percent 'Yes ' Response (%)

Figure F-1. Responses to the question of ‘Will this option meet conservation objectives
(minimize hybridization)?
100
Government
80
60

Stakeholder
Total

40
20
0

Figure F-2. Responses to the question of ‘Will the current quality (size and number) of
rainbow trout fishery be maintained in Whiteswan Lake Park?’

July 2013
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100

Percent 'Yes' Response (%)

Government
80

Stakeholder
Total

60
40
20
0

Figure F-3. Responses to the question of ‘Is this option acceptable?’

Table F-2. Comments from survey
Government

Stakeholders

Option 1. Replacing Whiteswan diploids







This is a better option for
WCT conservation and the
‘bigger picture’ aquatic
ecology preservation than
having diploid fish
Economics (i.e., need to capture
cost:benefit somehow (for all options).
also performance monitoring required for
all options
Different levels of intensity here
(partial removal via netting versus
rotenone)
Last resort if other options fail

 I believe this would be a good option but I
am not a big fan of chemical eradication if
that becomes the option of choice
 Removal by use of rotenone would be
highly contentious
 Long term impacts of sterile fish are an
unknown
 The fishery would be lost for a number of
seasons
 Choosing this option would cause the
process to off the rails and end up in the
political arena

Option 2. Barrier at falls


Depends on barrier type. Acoustic
barriers have been shown to be

July 2013

 Barriers always break down; who will
maintain the structure?
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Government





effective in US research.
Partial barrier s may be beneficial
Does this option have to be at the falls
or could it be at the Moscow Creek
bridge?
Relatively cost effective, instant action
to address escapement issue.
Positive way to deal with the issue in
a concrete manner and be
synchronized with provincial
management plan concerns.

Stakeholders
 I doubt the efficacy unless an extreme
amount of money is spent
 This is a make sense option with high
effectiveness
 A good short term option, while additional
information is gathered from monitoring
 Addition information is required regarding
types of barriers

Option 3. Maintaining Status Quo








Maintaining the status quo will not
reduce impacts to WCT
Does not allow for conservation
mandate (for BC Parks) to be met
Performance monitoring required
Does not address urgency of problem
Does not address any portion of WCT
status
Irresponsible action
Illegal response to listed status
legislation and management plan

 Need to address WCT situation

Option 4. Research








I like this one, research then work
Still prevents mandates associated
with endangered species from being
met.
Can not rank this one as an option.
Research without action leaves us
with the status quo, but research is
imperative along the process. Have to
continue research to allow for
adaptive management.
Research alone is not an acceptable
option
Research should be applied to any
option
Research gaps should be part of

 This study should be ongoing. Not sure
how much proof/data will influence a
change
 Short term window of opportunity
 Research with some action is preferred
 Lets’ not confuse the possible value of an
improved understanding of the ‘whole’ of
the issue versus ‘paralysis with analysis’
 It is better to know we are choosing the
right option through some research for
the long term – best outcome for the
WCT

Option 5. Block Outlet Creek


Too many unknowns with this
option; really need more details

July 2013

 Is maintenance and cost going to be an
issue?

81

Appendix F
Government





Rainbow fishery will be maintained
if stocking or additional spawning
One of last resort
Consequences will be broad to
rainbow trout fishery quality
Expensive; low cost
benefit…requires involvement of
hatchery to supplement

Stakeholders
 Ranked considering other spawning
areas are improved
 Needs to be tied to creating alternate,
acceptable spawning
 Loss of Outlet Creek spawning channel
would be inappropriate
 As a stand-alone option has a negative
affect

Option 6. Manage rainbow trout
downstream of falls








Too many hybrids; this would affect
everything hugely
Possible that this will meet
conservation objectives and meet
my values, but would need to
monitor closely
Not acceptable if it includes
removal of WCT on Outlet Creek.
Successful if high catch rate of
rainbow trout escapement removed
Necessary to address current
escapement issue. O
Acceptable option only if WCT
protection is ensured

 Can use several methods to achieve this.
 Monitor how and what measures would
be used
 Need to work out acceptable methods
(could create a secondary rainbow
fishery to take pressure off WCT catch)

Option 7. Improve/create alternative spawning








This needs to be done anyway
Might improve if connected to
blocking Outlet Creek or degrading
Outlet Creek
May be used if combined with other
options
If 2N rainbow trout are being
maintained and Outlet Creek is not
an option, naturalized quality 2N
fishery can’t exist without this
option.
Political support will not be there for
additional or new supplementary
rainbow trout
HCTF has expressed desire to walk
away from operation and
maintenance of spawning channels

July 2013

 This would not be natural to spawning in
the fishery. Dumb option
 Too many assumptions of what fish will
do (costs?)
 Foresee huge costs yielding minimal
results
 Potential ecological damage
 With blocking of Outlet Creek we would
need to create other spawning sites.
 Longer term option if Outlet Creek
spawning grounds are lost.
 This can not be a stand-alone option but
coupled with a downstream physical
barrier is workable.
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Appendix G. Exercise 3 – Options to maintain high quality
recreational angling opportunities in Whiteswan Lake Provincial Park
Table G-1. Comments from group exercise to identify and evaluate options
Pros

Cons

Additional Comments

Option 1. Consider viewscape
 Increases recreational
experiences.
 Represents forest /
ecosystem health
 Helps to maintain
watershed/water quality
 Helps to protect spawning
channels
 Beautiful scenery augments
family use and results in
good hiking, biking and other
activities

 Increases use / tourism
and may result in
crowding
 Reduces amount of
harvestable timber
 Jobs in the forest industry
rely on some harvest

Option 2. Increase family opportunities
 Increase/attract new young
anglers
 Outdoor recreation for kids
 Balanced use of recreation
facilities, for both BC Parks
and forest recreational sites
 Increase license sales
(present and future)
 Instill values into next angling
generation
 Educational opportunity /
learn to fish program (Alces
Lake)

 Requires specific
management that may
not be attractive to
experienced anglers

 Promote Alces Lake as a
family fishery, possibly
build a fish pier
 Improve campsite
availability information either through website or
signage at the highway
 Opportunity for
interpretive program for
education.

Option 3. Reduce spawn bound females
 Better eating
 More fish available for catch
and keep
 Prettier fish
 Implies more triploids as a
tool
 Less stress on fish

July 2013

 Loss of opportunity for
laughing at people
catching boots
 Big improvement is not
realistic in diploid fishery
 Costs for methods
 More fish

 We need to find out more
about of survival of
released spawners
 Knowledge gaps – what
are the rates of
spawnbound fish in
Whiteswan Lake and
does it affect flesh
quality?
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Pros

Cons

Additional Comments
 Reabsorbed eggs are a
normal fact of life
 Are the current
management practices
skewing populations to
older age classes?

Option 4. Stock triploids to enhance the current fishery
 Quality fish year round
 There is no downstream
genetic effect
 Many fishermen value bright,
silver fish in a catch and keep
fishery. Many users have
asked that the lake be
stocked.
 Decreases male drop out

 Will effect an evolved
ecosystem (eagles/bears)
if naturalized spawning is
eliminated
 Extra cost/offset for
Region 4.
 Does our reliance on
triploids reduce our
resolve to aggressively
manage/protect the
spawning areas?
 Not as dynamic as the
present fishery
 Not a popular option for
many fishers
 Subject to require
fisheries funding forever

 Data gap: diploid and
triploid competition

Option 5 Maintain current fishing opportunities (including gear, seasons and all
regulations)
 Allows variety of
opportunities for a variety of
people (is thus inclusive)
 Current use is adequate – not
over or under used
 The current fishery is
adequate.

 Allows for jet skis and
varied boat sizes (e.g., jet
boats)
 No restrictions on speed
limits
 Difficult to get the above
regulations changed

 Reduce spawn bound fish
by increasing catch
limits?

Option 6. Make Alces Lake a trophy lake
 Big fish
 Quality fishing not necessary
big fish

July 2013

 Additional stress on
campsites
 Restricted groups
 Does not recruit kids

 Will Alces Lake support
trophy criteria?
 Consider Alces Lake for
family fishery
 Develop it as a trophy
lake but do not call it a
trophy lake
 Need to consider other
elements of a family
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Pros

Cons

Additional Comments
fishery, including access,
safety, shoreline facilities
etc.

Option 7. Motor restrictions on Alces Lake
 Exercise
 Peaceful
 No pollutants

 Limitations for
handicapped individuals
 Federal legislation
(shipping act) would
make this a slow
bureaucratic process

Option 8. Maintain infrastructure status quo




Maintain tranquility
 Limits growth
Limits environmental pressure
Limits invasive species (e.g.,
zebra mussels)

July 2013

 Road is a limiting factor
 Complete a carrying
capacity study, that
reviews the limits of
acceptable change
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Results of survey scoring options (n=8 for government and n=10 for stakeholder).
100

Percent of 'Yes' response (%)

Government
Stakeholder

80

Total

60

40

20

0
Stock triploid to Maintain current Reduce spawn- Improve family
supplement
fishery
bound females
opps.
Figure G-1. Responses to the question of ‘Will this option meet conservation objectives
(minimize hybridization)?

July 2013
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Percent of 'Yes' responses (%)

Appendix G
100
Government
80
60

Stakeholder
Total

40
20
0

Figure G-2. Responses to the question of ‘Will the current quality (size and number) of
rainbow trout fishery be maintained in Whiteswan Lake Park?’
100

Percent 'Yes' response (%)

Government
80
60

Stakeholder
Total

40
20
0

Figure G-3. Responses to the question of ‘Is this option acceptable?’

July 2013
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Table G-2. Comments from survey
Government

Stakeholders

Option 1. Consider viewscape




This is more of a value, not
an option
It is a very high priority
Address stream sedimentation

 Leave as is
 Balanced need for people to make living
in logging industry

Option 2. Improve family opportunities








This could benefit WCT if WCT are
stocked in Alces and a stronger
appreciation for WCT is built
Should include educational
opportunities
Can use spawning system to
supplement viewing opportunities /
education
Family goal at Alces
Fishing pier or dock at Alces and
utilize trail system.
Implies different approaches on Alces
than trophy
Ice fishing on Whiteswan is enough;
not required at Alces

 Manage Alces as a family fishery
 Need to provide for development of
young anglers
 Do not allow hunting in the park
 Roads where people are walking/riding
bikes (road behind Kennelly’s field)
 Earlier winter fishery
 Make Alces a family fishery
 In favour of interpretive potentials
 Fly fishers in our club would not want to
see even greater numbers taken out of
the lake by adding ice fishing days.
 Increased opportunities on Alces Lake
making it a family fishery
 Leave as is. Not sure what the capacity
for usage is?

Option 3. Reduce spawn bound females









This also includes spawner recovery
features (skinny, coloured or dark fish)
unavailable in a diploid fishery
Good goal for Alces Lake
Distinguish between spawners, dark
fish or spawn bound fish (group
comments relate to spawning fish)
Does not indicate this is currently an
issue (lake assessments etc)
Only if absolutely necessary
Method dependant (triploidy versus
enhanced spawning). Triploidy would
reduce introgression downstream
This would meet objective #1 (WCT) if
changed to AF3N
Need to determine if this is a real

July 2013

 Not sure how spawn bound fish are being
caught?
 Making or improving the spawning
channel would reduce this or help the
health of the fish
 What is the difference between a
spawner and a spawn bound fish?
 What influences the creation of spawn
bound fish? Too many fish, too few
spawning sites?
 Needs further investigation on whether
this is just natural, increasing etc.
 Does not relate to WCT and hybridization
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Stakeholders

issue by distinguishing between
spawner and spawn bound.
Option 4. Stock triploids to enhance fishery












This would address WCT concerns if
combined with a barrier / removal of
rainbow trout downstream of falls or
other rainbow trout control
This could possibly improve the
fishery
Do not support just supplementing
stock; however would support this in
the absence of diploid fish in order to
protect WCT
Naturalized rainbow may have
evolved in the ecosystem to grow,
survive etc than triploids
Should we address reducing diploid
population prior to stocking with
triploids?
Some anglers like triploids some do
not.
Alces Lake?
Competition with diploids may reduce
effectiveness.
Meets conservation objective of WCT
by reducing the # of diploids that may
escape to the White River.

 Will triploids go into Outlet Creek and
over the falls? What effect would there be
on WCT if this happened?
 To stock triploid WCT in the lake you can
not be sure they will survive. They would
probably go down to the river.
 This is not an option. We do not know
enough at this time to make the right
decision.
 It would be a positive experience to catch
triploids and would enhance the fishery!

Option 5. Maintain the current sport fishery and opportunities








Continue fisheries practice of
rational science-based approach to
regulation changes
This option is not acceptable
because the lake is still then a
source of rainbow trout genes
Does not address the WCT issues,
but maintains Objective 2
Will Alces Lake fish be muddy
tasting for family type fishery?
Will Alces Lake have winter kill?
Would increasing catch limit help
reduce impacts to downstream
WCT?
Include all types of angling (not
flyfishing only)

July 2013

 Restict jet skis, boat size and motor size
 Not sure of the impact on WCT in the
White River?
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Stakeholders

December 26 winter opening
(earlier than current)
Emigration success needs to be
reduced

Option 6. Make Alces Lake a trophy lake fishery





Should be triploid if chosen as a
management direction to prevent
escape through Mutton diversion
Family fishery may be more
applicable
Does not matter where we go with
Alces – the stakeholder direction is
important (prefer family direction)
I am just interested in input from
stakeholders for direction

 Would like it to become a trophy like
fishery but not called a trophy lake. This
does not alert fisher people that it is a
special lake.
 This would reduce overall park quality
due to extra pressure by ‘trophy’ fishers.
 Prefer Alces as a family lake not a trophy
lake
 I would rather see it managed as a trophy
fishery to complement the family usage in
the Park
 Support on enhanced fishery rather than
a trophy designation. Support
enhancement towards family

Option 7. Motor restriction on Alces Lake



Natural evolution of family direction

 Lake water level in the past was a
concern, both at Whiteswan and Alces.

Option 7. Maintain infrastructure status quo



Reduced ability for large boats on
lake.
Really helps prevent introductions
of invasive mussels

July 2013

 Support current carrying capacity of
infrastructure and support up grading of
infrastructure but not electrical
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