Project ID:
200000400

Title:

Monitor and Protect Bull Trout for Koocanusa Reservoir

Section 9 of 10. Project description

a. Abstract 
This proposal outlines a bull trout stock and habitat assessment and monitoring program on four tributaries to the upper Kootenay River (Wigwam, Bull, Skookumchuck and White) that are spawning streams for Koocanusa bull trout (Figure 1). The project will provide baseline data to track changes in the bull trout population and will assist in identifying problems associated with developments planned for this watershed. The radio telemetry portion of this project (begun in April, 2000) will be completed by the end of FY2001.  By FY2006 we will have an excellent idea on the numbers of spawning bull trout utilizing not only the Wigwam River, but also the Bull, Skookumchuck and White rivers.  This will be accomplished through annual redd counts and the operation of fences and traps.  We will have a good idea of the origin of these bull trout (Lake Koocanusa and/or Kootenay River) as more results of the radio telemetry study become available and as anglers begin to recapture floy tagged bull trout .  

Bull trout fry and juvenile densities on each of these systems will be estimated at index sites within representative reaches.  Stream habitat conditions will be monitored at permanent locations on each system over time.  The study will identify critical summer, winter and spawning habitats for bull trout and will assist in the management and protection of the Lake Koocanusa  bull trout population.
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b. Technical and/or scientific background
The completion of the Libby Dam in 1972 significantly changed fish and fish habitat in the area of influence from what was once a free-flowing riverine system into a slow-moving lacustrine system that can be drawn down 110 feet.  Lake Koocanusa (formed by the Libby Dam) now supports a significant population of adfluvial bull trout, which spawn in tributaries to Lake Koocanusa and the upper Kootenay River.  Some of the spawning occurs in U.S. tributaries (Grave Creek) but most of the spawning is in Canadian tributaries (Wigwam River).  There is also a native, fluvial population of bull trout in the Kootenay River upstream of the reservoir.    

This project addresses a number of issues regarding bull trout in the upper Kootenay River basin including current status of stocks, population levels and habitat conditions.  It will identify bull trout summer migration and holding areas, over-wintering habitat and most importantly, preferred spawning streams and critical spawning habitats within these streams.  This project will determine if adfluvial bull trout from Lake Koocanusa spawn in other streams tributary to the upper Kootenay River (beside the Wigwam River) and if fluvial bull trout resident in the Kootenay River use these same rivers for spawning.  The project will provide information to determine if the Lake Koocanusa and Kootenay River bull trout are one big meta-poulation or several smaller discrete populations.  In addition, the project will provide baseline and trend data on bull trout fry and juvenile densities, habitat conditions and redd numbers in-order to manage and protect this population from resource development and over-harvest by anglers. 

c. Rationale and significance to Regional Programs
Objectives for the Canadian portion of the subbasin were not included in the “Kootenai River Subbasin Summary” because of time constraints, however this project is consistent with the overall goal of the plan to “rehabilitate and protect the abundance, productivity, and diversity of biological communities and habitats within the subbasin”.  It is also consistent with the BC Environment Fisheries Program Strategic Plan to “Conserve Wild Fish Stocks and to Protect and Manage Fish Habitat”.  

Section 10 of the 1994 Fish and Wildlife Program (FWP) planning document (“Resident Fish”) identifies the importance of resident fish populations and the need for basin-wide coordination among resident fish projects.  This proposal is in keeping with the intent of Section 10.  By considering impacts upstream of the international border, this project is in concert with the Council’s requirement for a “system-wide approach”.

The project will allow us to separate the effects of reservoir drafts required for sturgeon and salmon from those caused by habitat damage resulting from forest harvesting.  The work will protect a valuable fish population, which is being forced to adapt from a riverine to adfluvial life history strategy due to Libby Dam.  Measure 10.3B.5 specifically addresses the need to evaluate the effects of Libby Dam on resident fish and monitoring upper Kootenay River populations (Wigwam, Skookumchuck, Bull and White Rivers) will serve as an excellent indicator of impacts on upstream (Lake Koocanusa) populations.  

In order to manage and protect bull trout and bull trout habitat in the upper Kootenay drainage we must first determine the location of critical habitats. Bull trout summer migration and holding areas, over-wintering habitat and most importantly, preferred spawning streams and critical spawning habitats within these streams are being identified through a radio telemetry program in FY-2000 and 2001.  In the first seven months of this project two critical bull trout spawning areas have been confirmed on Skookumchuck Creek (197 redds) and in the middle fork of the White River (67 redds).  These are in addition to the 1195 bull trout redds enumerated on the Wigwam River during the fall of 2000.  Bull trout redd locations are being mapped at a scale of 1:20,000 and will be shared with local logging companies in order that this information is included in their Development Plans.  Note---active logging is occurring in the White and Skookumchuck watersheds and logging will begin this winter (2000/01) on the Wigwam River.

Bull trout fry and juvenile densities, and habitat parameters will be determined at permanent stations on these systems and monitored over-time to ensure these streams are producing at or near their productive capacity.  Fences and traps will be installed on Skookumchuck Creek and the middle fork of the White River to capture post-spawning bull trout.  These fish will be enumerated, weighed, measured and tagged with a numbered floy tag.  Tag returns will provide data on growth rates, incidence of repeat and/or alternate year spawning, and on migration patterns through the fishery.

d. Relationships to other projects 
This project is linked to the bull trout work being undertaken by MDFWP in Project I.D. 199500400—Mitigation for the Construction and Operation of Libby Dam.  The main focus of our project is on the monitoring and protection of Lake Koocanusa bull trout in their spawning streams in British Columbia.  The work (redd counts and McNeil Coring) being conducted in Montana is on Grave Creek---one of the few bull trout spawning stream in Montana upstream of Libby Dam.  The Montana fisheries work also involves monitoring bull trout population trends and productivity in the reservoir through annual gill netting and zooplankton sampling.  Lake Koocanusa bull trout spend the winter in the reservoir on the Montana side of the international border, however the majority of spawning is in tributaries (Wigwam, Bull, Skookumchuck and White rivers) to the Kootenay River in British Columbia.  Staff from MDFWP assist with redds counts in British Columbia.

e. Project history 
This project “Monitor and Protect Bull Trout for Koocanusa Reservoir (Project I.D. 200000400) is a new initiative which began in July 2000 and as such has a short history.  A related project was funded for 5 years (1995 – 1999 inclusive) on the Wigwam River by the British Columbia Habitat Conservation Trust Fund.  During two of these years (1998 and 1999), BPA and MDFWP contributed funding and staff time towards this project.

A fence and trap was operated on the Wigwam River for 4 years (1996 –1999) during which time 3,277 spawning bull trout were captured (2,115 maiden fish and 1,162 repeat or alternate year spawners).  A summary of the characteristics of the bull trout population in the Wigwam River are shown in Table 1.

Table 1.  Characteristics of the bull trout population in the Wigwam River as summarized from data collected at an enumeration fence.

Variable
1996
1997
1998
1999







Total bull trout through fence (n)
862
616
821
978

Peak of run through fence
Sept. 30
Oct. 1
Sept. 24
Sept. 20

Sex ratio (females:males)
1.9:1
2.5:1
2.5:1
2.2:1

Total mean length (mm)
670
651
656
672

Male mean  length (mm)
714
706
715
722

Female mean length (mm)
646
630
633
651

Estimated number of bull trout per redd (n)
2.1
1.2
1.5
1.4

Bull trout redds have been enumerated in the Wigwam River drainage over the last seven years in co-operation with MDFWP and results are shown Table 2.

Table 2. Wigwam River bull trout redd count.
Year
Number of Redds




1994
105

1995
247

1996
512

1997
598

1998
679

1999
849

2000
1195




Each bull trout captured at the fence was tagged with a numbered floy tag.  Most bull trout recaptures have occurred in the lower Elk River and/or the Wigwam River during  subsequent spawning years, however, floy tagged bull trout have also been captured in the Kootenay River near Wardner and in Lake Koocanusa on the Montana side of the international border by MDFWP during their annual gill netting of the reservoir.  One tagged bull trout was caught in O’Brien Creek a tributary to the Kootenay River downstream of Libby Dam.

A total of 26 bull trout were radio tagged and another 10 sonic tagged at the Wigwam River fence.  Radio telemetry studies conducted by the MDFWP have shown that adult bull trout generally spend the winter in Lake Koocanusa on the Montana side of the international border.  They stage in the Kootenay River of the mouth of the Elk River during late May and early June.  Between mid-June and mid-July they are in the lower Elk River and by the end of July in the Wigwam River.  Spawning peaks the last week of September, and adults are back in the Kootenay River by the end of October (Will Young, MDFWP; pers. comm.).  All radio tagged fish returned to Lake Koocanusa where they are lost over the winter due to depth. 

Two creel surveys were carried out on the Wigwam and lower Elk rivers.  During the 1998 fishing season (June 15-October 31) an estimated 1,514 anglers fished 4,977 hours on the lower Elk and Wigwam rivers.  These anglers caught 3,915 cutthroat trout, 684 bull trout and 52 rainbow trout for an overall success rate of 0.93 fish per rod hour.  Approximately 95% of the bull trout and 99% of the trout were released.  Residents of British Columbia (59.5%) primarily used the fishery, however, anglers from the United States and Alberta made up a substantial contribution with 20.6% and 18.5% of the total effort respectively.

The 1999 creel survey was restricted in both time and space when compared to the 1998 survey.  It covered two time periods (June 15-July 31 and October 1-31) to coincide with the upstream and downstream migration of bull trout through a very restrictive harvest fishery on the lower Elk River.  The 1999 creel survey was also restricted to the lower Elk River and the Wigwam River downstream of Lodgepole Creek.

In 1999, an estimated 365 anglers fished 941 hours and caught 117 cutthroat trout, 450 bull trout, and 5 rainbow trout for an overall success rate of 0.61 fish per rod hour.  All of the bull trout and 96% of the trout were released.  Residents of British Columbia accounted for 76% of the effort in this bull trout fishery followed by anglers from Alberta and the United States who accounted for 14% and 9% of the total effort, respectively.

A radio telemetry project (begun in April, 2000) is being carried out on the upper Kootenay River between Lake Koocanusa and Kootenay National Park.  A total of 58 radio transmitters have been surgically implanted in bull trout and another 12 will be tagged during the spring of 2001.  Radio tagged bull trout spawned in the Bull, Lussier and White rivers and in Skookumchuck Creek.  Tracking is ongoing and it appears some of these bull trout will winter in Lake Koocanusa.  The project is being jointly funded by BPA ($15,000), the Habitat Conservation Trust Fund ($15,000), Slocan Forest Products ($25,000), Fisheries Renewal BC/BC Hydro ($15,000), Columbia Basin Trust ($15,000) and the Columbia Basin Fish and Wildlife Compensation Program ($7,000).  Note!—These dollar amounts are expressed in Canadian dollars.

Approximately $180,000 (Canadian) was spent on the Wigwam River bull trout project between 1996 and 2000.  The following reports were produced as a result of this work:

Baxter, J.S. et al. 1999. Retention of Floy and Passive Integrated Transponder Tags in a          

Wild Bull Trout (salvelinus confluentus) Population One and Two Years After Tagging. 6p.

Baxter, J.S., and W. T. Westover. 2000. An Overview of the Wigwam River Bull Trout Program (1995 – 1999).  Habitat Conservation Trust Fund Final Report (2000).  Fisheries Project Report KO 58, 23p.

Baxter, J.S., and W.T. Westover.  1999.  Wigwam River Bull Trout: Habitat Conservation Trust Fund Progress Report (1998).  Fisheries Project Report KO 54, 21p.

Baxter, J.S., Westover, W.T., and J.R. Roome.  2000.  Wigwam River Bull Trout: Habitat Conservation Trust Fund Progress Report (1999).  Fisheries Project Report KO 57, 18p.

Chirico, A., and W.T. Westover.  1998.  Wigwam River bull trout: Habitat Conservation Trust Fund progress report (1997).  Fisheries Project Report KO 53, 16p.

Westover, W. T., and Darin Conroy. 1997. Wigwam River Bull trout:  Habitat Conservation Trust Fund Progress Report (1996).  Fisheries Project Report KO 51, 19p.

Westover, W. T. 1999. Wigwam River Bull Trout (Creel Survey):  Habitat Conservation Fund Progress Report (1998).  Fisheries Project Report KO 55, 8p.

Westover, W. T. 1999. Wigwam River Bull Trout (Creel Survey):  Habitat Conservation Fund Progress Report (1999).  Fisheries Project Report KO 56, 6p.

f. Proposal objectives, tasks and methods

Objective 1  

Assess and monitor bull trout populations in the Kootenay drainage above the Libby Dam.

Task 1.a  

Conduct an annual enumeration of bull trout redds on the Wigwam and White rivers and on Skookumchuck Creek.

Method 1.a  

Bull trout redds will be enumerated over approximately 34 km of the Wigwam River and its tributaries (Lodgepole and Bighorn Creeks), 5 km of the middle for of the White River and 3 km of Skookumchuck Creek.  This task will be carried out in conjunction with fisheries staff from MDFWP.  Two person crews will be assigned to walk and enumerate redds in each of the 11 sections on the Wigwam River, 2 sections on the White River and the 2 sections on Skookumchuck Creek. 

Task 1.b  

Operate a fence and trap on Skookumchuck Creek in FY2002 (Note:  this will be the third and final year for the Skookumchuck fence), on the White River in FY2003 – 2005 and on the Wigwam River in 2006.

Method 1.b 

A two-inch square plastic coated wire fence will be place across the width of each stream and held in place with metal T-bars.  An upstream and downstream trap will be located in each fence.  Each bull trout caught will be anaesthetized using clove oil and sexed, weighed, measured and tagged before being released in the direction it was going.  A two-person crew will be on site to operate and maintain the fence from the beginning of September to mid-October.  This same fence proved to be very successful on the Wigwam River from 1996-99 and on the Skookumchuck in 2000.

Objective 2  

Monitor habitat and estimate bull trout fry and juvenile densities at permanent sites on the Wigwam River (FY2002), Skookumchuck Creek (FY2002 – FY2004), White River (FY2003 – 2005) and Bull River (FY2005 – 2006).

Task 2.a

Estimate bull trout fry and juvenile densities at the 5 permanent sampling sites established in the Wigwam drainage in FY2000.  Permanent sampling stations will have to be determined for the Skookumchuck, Bull and White rivers in the years indicated.

Method 2.a

Fish densities will be determined using closed, minimum three-pass removal techniques over a minimum of 100 lineal m and/or 500 m2 for each location.

Task 2.b

At each of the permanent sampling sites identified in Task 2.a (above) measure stream habitat conditions.

Method 2.b

Stream discharge, bank-full channel dimensions, modified Wolman pebble counts, vertical channel stability and a longitudinal profile of the stream bed and water surface will be collected as described in Rosgen (1996).  In addition, a standard suite of habitat parameters will be collected using British Columbia’s Resource Inventory Committee (RIC) approved Fish Habitat Assessment Procedures.

Task 2.c.

Monitor long term changes to substrate conditions and habitat suitability

Method 2.c

Continue McNeil core sampling at three permanent stations on the Wigwam River.

Objective 3

Assist training of the Kootenay Regional Fisheries Specialist in order that he becomes familiar with Rosgen methodology as used in this project.

Task 3.a

Enroll Fisheries Specialist in Wildlands Hydrology Consultants Applied Fluvial Geomorphology and River Assessment and Monitoring training courses.

g. Facilities and equipment
The majority of the equipment (LOTEK receivers, tagging gear, trailers, vehicles, traps  fences, stop nets etc.) are the property of the BC Government.  Our contractors use RIC approved electroshockers and other equipment in the course of their work.  

h. References

Reference (include web address if available online)
Submitted w/form (y/n)




Section 10 of 10. Key personnel

This project is being managed by Bill Westover, a Fisheries Biologist with BC Ministry of Environment.  The key contractors working on the project in FY 2000 are James Baxter of Baxter Environmental and Scott Cope and Angela Prince with Westslope Fisheries.  It is expected they will continue to work on the project in future years and their resumes are listed below.

W. T. (Bill) Westover, (B.Sc., R.P. Bio.) Regional Fisheries Biologist with BC Environment.

Employer:  (1973 – present) BC Environment, Fisheries Branch, Cranbrook, B.C.   Responsible for all fisheries management (stocking programs, fishing regulations, creel surveys, fish enhancement programs, fish population estimates etc) in the East Kootenays and has directed the bull trout work on the Wigwam River since 1995.  See section 9.e. for a list of relevant publications.  

James Baxter (B.Sc., M.Sc., R.P.Bio.) - Fisheries Biologist

Summary of Qualifications

James Baxter is a professional fisheries biologist specializing in work on stream dwelling salmonids (bull trout, westslope cutthroat trout, rainbow trout, steelhead) and other native fishes in B.C.  After completing his graduate work in the University of British Columbia's Department of Zoology in May 1997, his work has focussed on the biology of small populations of native fish species, which are of particular conservation concern in this province.  This work has included migration and behavioural studies through radio telemetry, fish habitat enhancement projects, population assessment of adult and juvenile salmonids, mitigating the impacts of industrial land use through planning, limiting the effects of hydroelectric developments on fish populations through salvage and biological studies, study of sportfish and non-sportfish interactions, and general life-history work.  Some of this work has been published in internal government reports, and some in peer-reviewed scientific journals.  His training at U.B.C. included relevant courses in behavioural ecology, theoretical population dynamics, and quantitative fisheries stock assessment.  James currently operates Baxter Environmental, a small consulting business specializing in fisheries issues, out of Nelson B.C., and is interested in the conservation of native fish populations throughout B.C. 

Examples of Relevant Project Completions

Baxter, J.S., and G. Nellistijn.  2000.  Aspects of the biology of bull trout (Salvelinus confluentus) in the Salmo River watershed as identified through radio telemetry.  Report to Columbia-Kootenay Fisheries Renewal Partnership and Columbia Basin Trust, Cranbrook, B.C.  Report by Salmo Watershed Streamkeepers Society, Salmo, B.C. and Baxter Environmental, Nelson, B.C.  x + 47 pp + 2 appendices. 

Baxter, J.S., and W.T. Westover. 2000.  An Overview of the Wigwam River Bull Trout Program (1995-1999): Habitat Conservation Trust Fund Final Report.  Fisheries Project Report KO 58, vi + 23 p.

Baxter, J.S., and J.D. McPhail.  1999.  The influence of redd site selection, groundwater upwelling, and over-winter incubation temperature on survival of bull trout (Salvelinus confluentus) from egg to alevin.  Canadian Journal of Zoology 77:1233-1239.

Baxter, J.S., Westover, W.T., and J.R. Roome. 2000. Wigwam River Bull Trout—Habitat Conservation Trust Fund Progress Report (1999).  Fisheries Project Report KO 57, vii + 18p + 1 appendix.

McPhail, J.D., and J.S. Baxter.  1996.  A review of bull trout (Salvelinus confluentus) life history and habitat use in relation to compensation and improvement opportunities.  B.C. Fisheries Management Report No. 104.

Company Qualifications

Westslope Fisheries is a partnership between Scott Cope and Angela Prince (est. 1998).  Both principals have a Masters degree in Fisheries Science (University of British Columbia), are registered professional biologists, and have ten years field experience, five of which are specific to the Kootenay Region.  Westslope has extensive experience in the Wigwam River having previously conducted juvenile bull trout and fish habitat assessments (Cope 1998), water quantity and quality monitoring (Prince and Cope 2000) and channel surveys (Cope 1999, Cope and Morris 1999, Cope 2000, Prince and Cope 2000).  In addition, Mr Cope has completed Dave Rosgen’s advanced courses in Applied Fluvial Geomorphology and River Morphology at the Wildland Hydrology Institute in Colorado, USA.  Westslope’s channel survey experience includes work on instream restoration in Bighorn Creek, a tributary of the Wigwam River, since 1998 and Redding Creek, a tributary to the St. Mary River since 1997.  Currently, Angela Prince and Scott Cope are project biologists for Wigwam River Bull Trout and Fish Habitat Monitoring Program, the Wigwam River water quality and quantity monitoring program, Bighorn Creek Restoration Project, and environmental monitors for the Wigwam forest development plan. 

SCOTT COPE  M.Sc., R.P.Bio.

August 1998 
Principal/Project Biologist Westslope Fisheries, est. July 1998

to present
Duites include the co-ordination and implimentation of a variety of projects such as biophysical inventories, habitat and fish population assessments, stream restoration, and environmental impact assessments for government, private industry and crown corporations.  Project highlights include the Wigwam River Fish - Forestry Study, preparation of the Bighorn Creek Reach Two Restoration Prescription, and the Redding Creek Habitat Assessment, in-stream prescriptions and implementation of the in-stream Restoration Plan.

1996-98 Project Biologist:  Interior Reforestation Company Ltd. Cranbrook BC
1995-96                Project Biologist:  R.L.&L. Environmental Services Ltd. Castlegar, BC

1993-95 Fisheries Technician.  D.F.O., Management Biology Unit. Nanaimo BC

1992-93 Research Technician. D.F.O., Pelagic Fisheries Division Nanaimo BC.

1991

B.C. Wildlife Habitat Technician. Ministry of Forests, Research Division. 

Education


B.Sc. (Biology), University of Victoria Co-op Program (1993).







M.Sc. (Zoology), University of B.C. Fisheries Centre (1996).

Special Courses
B.C. WCB First Aid Level 1 with Transportation Endorsement. Malaspina University-College, B.C. Backpack Electrofishing Course: Crew Supervisor certification. (2000) 





Advanced Fish Habitat Rehabilitation: In-Stream Structures & Large Woody Debris & Boulders. (1999)







Applied Fluvial Geomorphology, Wildland Hydrology, 







Colorado. (1997)


River Morphology and Application, Wildland Hydrology, Colorado.


Watershed Restoration Program Coastal Fish Habitat Assessment and Rehabilitation Workshop.(1996)

Affiliations


Association of Professional Biologists of British Columbia

American Fisheries Society.
ANGELA PRINCE  M.Sc., R.P.Bio

1998 -present 
Principal/Project Biologist:  Westslope Fisheries, est. July 1998

1997-99

Instructor:  College of the Rockies, Department of University Studies, Cranbrook,B.C.

1995-96 Project Biologist:  R.L.&L. Environmental Services Ltd. Castlegar BC.
1993-94

Project Biologist:  Westwater Research Centre (UBC) &  D.F.O, Vancouver BC
1993

Research Assistant:  Ministry of Forests , Vancouver BC.

1992

Research Assistant:  Department of Environment Vancouver BC.

Education

B.Sc. (Biology), University of Toronto (1991).






M.Sc. (Zoology), University of B.C. Fisheries Centre (1997).

Special Courses
B.C. WCB First Aid Level 1 with Transportation Endorsement (2000)

Backpack Electrofishing crew supervisor certification, Malaspina College, (2000)

Total Gas Pressure Workshop. BC Hydro, Vancouver (1999)

Biotelemetry Procedures and Applications. University  of  Waterloo, Ontario (1996)

Workplace Hazardous Material Information System training certification, D.F.O. (1993)

Instructional Skills Workshop, U.B.C. (1992)

Affiliations

Association of Professional Biologists of British Columbia 

American Fisheries Society.
Five Relevant Publications

Prince, A. and R.S. Cope. 2000. Wigwam River Water Quality and Quantity Monitoring Program. Report prepared for Crestbrook Forest Industries Ltd., Cranbrook, B.C. by Westslope Fisheries. 66 p. + 3 app.

Cope, R.S.  1999.  Major works and stream restoration for reach 16 of Redding Creek.  Fish population assessment and “as-built” summary.  Report prepared for Ministry of Environment, Lands, and Parks, Cranbrook, B.C. by Westslope Fisheries.  38 p. + 4 app.

Cope, R.S. and K.J. Morris.  1999.  Bighorn Creek restoration project.  Reach two prescription survey and implementation plan. Report prepared for Ministry of Environment, Lands, and Parks, Cranbrook, B.C. by Interior Reforestation Co. Ltd.  38 p. + 4 app.

Cope, R.S.  1998.  Wigwam River Fish - Forestry Study: Preliminary Surveys (1997).  Report prepared for Ministry of Environment, Lands and Parks, Nelson, B.C.  by Interior Reforestation Co. Ltd.  52 p. + 4 app.

Cope, R.S. and J.S. Macdonald.  1998.  Responses of sockeye salmon (Oncorhynchus nerka) embryos to intragravel incubation environments in selected streams within the Stuart/Takla watershed.  Pages 283-294 In: M.K. Brewin and D.M.A Monita, tech. Coords. Forest-fish conference: land management practices affecting aquatic ecosystems. Proc. Forest-Fish Conf., May 1-4, 1996, Calgary, Alberta.  Nat. Resource. Can. For. Serv., North. For. Cent., Edmonton, Alberta. Inf. Rep. NOR-X-356.
13

