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a. Abstract 
Historical records indicate that sockeye salmon were once found in most of the lakes in the Okanagan Basin.  Currently, the only sockeye population within the Okanagan Basin is found in Osoyoss Lake.  Abundance of this stock has declined significantly in the last fifty years.  Tribes and First Nations in the U.S. and Canada have proposed re-introducing the species into Okanagan Lake, which has a large rearing capacity.  However, assessing the potential benefits and risks associated with a re-introduction of sockeye salmon into Okanagan Lake is difficult because of uncertainties about factors that determine production of Okanogan sockeye and potential interactions with the present fish community of Okanagan Lake.  

A recent workshop to discuss these issues recommended that sockeye be re-introduced to Skaha Lake as an experimental management strategy to resolve some of these uncertainties. The prupose of this proposal is to continue to assess the risks, specifically the disease agent Myxobolus cerebralis and benefits of an experimental re-introduction of sockeye salmon into Skaha Lake.  The assessment will be accomplished through comprehensive assessments of disease and other potential risks, development of quantitative modeling tools, and an evaluation of the potential learning benefits of this action. These elements will be integrated into an overall experimental management plan through a cooperative multi-agency process that involves U.S. and Canadian Agencies.  The information in this plan, as well as the information gathered from the re-introduction itself, will support future decisions on rebuilding strategies for this stock and for other sockeye stocks in the Columbia River Basin.   
b. Technical and/or scientific background
This project will determine the of risk of disease to fish populations upriver of McIntyre Dam, fish passage barrier, if fish passage was provided for sockeye salmon and other native anadromous stocks.  Based upon the results of this project (including the risks to introduction of exotics species and substantially increase producition of anadromous stocks), fish passage may be provided to Skaha Lake and possibly Okanogan Lake.  

This project will complete a three year disease risk assessment.  The final year of disease testing and analysis will be focused toward detecting disease agent, M. cerebralis (whirling disease), in the Okanogan River upriver and downriver of McIntyre Dam. The procedure will be based on exposing susceptible sentinel fish (rainbow trout), held in “live boxes”.  The live boxes will be placed in the suspect water after water temperatures have reached 9o C, and the boxes will be located in areas where water flow is sluggish but the oxygen level adequate to satisfy the needs of the live-boxed fish.  One hundred fish in each of eight live boxes will be exposed to the test waters and 200 fish will be held as unexposed controls.  The fish will be 3 to 12 weeks post hatch.  Exposures will last from 15 to 25 days, after which the fish will be grown in Skaha Hatchery for 1600 thermal units until they are process and sent to the lab to be tested for the presence of M. cerebralis (Andree et al. 1998).


The results of this test will determine if by allowing anadromous fish access upriver of McIntyre Dam resident fish stocks are exposed to an elevated level of whirling disease.       

c. Rationale and significance to Regional Programs
This project addresses the following NPPC program measures:  4.2A which states salmon and steelhead research under this program is expected to be designed to reduce scientific uncertainty and increase knowledge to achieve the salmon and steelhead goal and policies of this program.  Also, this project is directed towards research priorities to reflect a system-wide analysis of the major uncertainties and problems associated with increasing runs in a biologically sound manner.  Finally, as stated in this framework the fish and wildlife agencies and tribes should participate in development and oversight of the research program.    

Furthermore, this project will determine the current physical habitat conditions and fish communities upriver of a complete barrier to sockeye salmon.  By gaining this baseline information fish managers can make more sound decisions of ensuring a successful reintroduction of for anadromous fish, particularly sockeye salmon.  This project addresses the 2000 FCRPS Biological Opinion, 5.3.2 Habitat Effects.  Also, this project is evaluating current habitat conditions in potential spawning and rearing areas.  The evaluation of these habitats mimics the actions related to tributary habitat, 9.6.2.1, particularly water quality as it relates to rearing habitat in Skaha Lake and providing passage which may be detrimental to the sockeye population and current resident salmonid populations if passage is a conduit for disease transmission.  

Again, this project is the basis for extending the current range of salmonids, specifically sockeye salmon beyond McIntyre Dam. McIntyre Dam was identified as a barrier to sockeye salmon in the Okanogan/Similkameen subbasin summary and is currently the upriver limit of the Okanogan River sockeye salmon population.  Obviously this dam is considered a limiting factor for the Okanogan River sockeye salmon population. 
d. Relationships to other projects 
This project assesses the risks of extending sockeye salmon to their historical range in the Okanagan River.  This project is the basis to implement passage at McIntyre Dam, the current terminus for anadromous salmonids in the Okanagan River,       

e. Project history (for ongoing projects) 

This project was funding beginning FY 2000.  The following three objectives were initiated during FY 2000:  1) disease risk assessment, 2) exotic species re-introduction risk assessment and 3) inventory existing habitat and opportunities for habitat enhancement.   

OBJECTIVE 1:


The results from the first year of analysis indicated that there was no indication of infectious pancreatic necrosis virus (IPNV) in any of the samples tested.  However, another condition, indistinguishable from erythrocytic inclusion body syndrome (EIBS), and indicative of the presence of the EIBS virus, was found.  Because EIBS occurred in fish above and below McIntyre Dam its causative virus is probably widespread in the Okanagan drainage.  All adult sockeye samples tested for the whirling disease agent (Myxobolus cerebralis) and the ceratomyxosis agent (Certomyxa shasta) proved negative for these pathogens.  More conclusive tests to determine whether these agents occur above and below McIntyre Dam will be conducted during 2001, 2002 and 2003 by holding rainbow trout (Onchorhyncus mykiss), susceptible to both agents, in “live boxes” at appropriate sites above and below the dam.  Preliminary results indicate there is no evidence that the fish populations upriver and downriver of McIntyre Dam differ with respect to pathogens of concern.


Limnological data for Okanagan and Skaha Lakes reveal no extraordinary risk of predisposing fish to disease.  Both lakes become stratified with a warm epilimnion and a cooler hypolimnion in summer followed by overturn.  Thus salmonids should be able to reside in non-stressful oxygen and temperature conditions all year long.  

OBJECTIVE 2:


Researching the potential risks of the upstream migration and colonization of exotic species into Skaha Lake, the species of concern are black crappie, black and brown bullheads, goldfish, largemouth bass, tench and walleye.  Based upon the first year of sampling for these species, there are few risks associated with any upstream migration and colonization by exotic species into Skaha and South Okanagan Lakes.  Among species of concern black bullhead already exist in Skaha Lake but not Okanagan Lake and largemouth bass have been established in Vaseux Lake, upriver of McIntyre Dam, since 1918 but not further upriver to Skaha Lake.  

Despite extensive sampling efforts, brown bullhead and tench were not caught anywhere in the study area.  Considering that their presence has been noted by only one reference from the literature review, it is suspected that they are not aggressive colonizers.   Black crappies, black bullhead, largemouth bass, and tench typically inhabit eutrophic systems like Osoyoos Lake, where they find requisite littoral areas with shallow water and aquatic vegetation.  Interactions with resident salmonids such as kokanee are minimal in that littoral species are seldom found in the pelagic zone where juvenile sockeye would rear.

Walleye are found in both pelagic and littoral areas of lakes. They were not caught within the study area during the first year of this study or in the past.  However, walleye do exist in the Columbia River mainstem and lower Okanogan River.  During the angler survey no walleye were caught but this species is of concern since they have been found to prey on juvenile sockeye in lakes where they coexist.

OBJECTIVE 3:


Although there is little potential for sockeye salmon to spawn on the shoreline of Skaha Lake or in the minor tributaries, spawning habitat is available in the mainstem of the Okanagan River above McIntyre Dam.  This could be particularly beneficial in providing access to new adult holding and juvenile rearing areas in Skaha Lake.  Further work should quantify the spawning habitat more precisely, and determine the extent and quality of the rearing areas within Skaha Lake.  

f. Proposal objectives, tasks and methods
Objective 1:  Disease risk assessment 


Task a) Compare the disease and infection status of fish above and below the dams, specifically, presence of whirling disease agent (Myxobolus cerebralis)

During the spring of FY03, the Okanagan Nations Fisheries Commission will complete the risk assessment and analysis for whirling disease.  This work will entail lab processing of fish tissue and analysis of fish that were exposed in live-boxes during October 2002.  Live-boxes will be placed at eight sites, four upriver and four downriver of McIntyre Dam.  

Testing for M. cerebralis in the Okanogan River upriver and downriver of McIntyre Dam will be based on exposing susceptible sentinel fish (rainbow trout), held in “live boxes”.  The live boxes will be placed in the suspect water after water temperatures have reached 9o C, and the boxes will be located in areas where water flow is sluggish but the oxygen level adequate to satisfy the needs of the live-boxed fish.  One hundred fish in each of eight live boxes will be exposed to the test waters and 200 fish will be held as unexposed controls.  The fish will be 3 to 12 weeks post hatch.  Exposures will last from 15 to 25 days, after which the fish will be grown in Skaha Hatchery for 1600 thermal units until they are process and sent to the lab to be tested for the presence of M. cerebralis (Andree et al. 1998).

Task b) Review results of field-work and analysis.

Results of this study will be technically reviewed by the fisheries staff of the Colville Confederated Tribes.    

g. Facilities and equipment
The Okanagan Nation Fisheries Commission (ONFC) located in Westbank, British
Columbia has been implementing this project.  The ONFC employs a full time Program
Manager, Fisheries Biologist, 4 Fisheries Technicians, and a Financial Administrative
Assistant.  The ONFC also contracts a Registered Professional Biologist to
advise and monitor fisheries projects.  Associated with program and project
management, the ONFC owns office equipment (computers, internet access, fax,
etc.), 3 full-size 4X4 trucks, motorized and non-motorized boats, water
quality equipment, fish sampling equipment, and stock assessment equipment
and supplies.
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Christopher J. Fisher

P. O. Box 862

Omak, WA  98841

Ph: (509) 422-7427

anadromous@colvilletribes.com

Education: University of Georgia

South Dakota State University


        School of Forest Resources
Dept. of Wildlife and Fisheries Sciences


        B. S. Forest Resources 1990
M. S. Wildlife & Fisheries Science 1996


        minor Fisheries management
(Fisheries option)

Experience:  

Job title:  Anadromous Fisheries Biologist II


Employer:  Colville Confederated Tribes, Nespelem, WA  99155


Duties:  My duties include the management of anadromous fish stocks for 

population viability and subsistence for tribal members.  I conduct and evaluate 

creel surveys, analyze catch data and develop regulations.  I also participate in 

planning and implementation for watershed restoration projects.  I prepare 

correspondences and reports (monthly, quarterly, annually, and conditionally)

needed to maintain good communications within the Tribal organization and 

Federal, State, and Tribal fishery agencies.  I develop budget contract proposals, 

modifications, and reports as required by Tribal policy or established under 

contract agreements.  


Job title:  Fishery biologist


Employer:  U.S. Forest Service, Okanogan National Forest (Jan 96 to Mar 97)



       U.S. Forest Service, Boisen National Forest (Apr 94 to Nov 95)


Job title:  Fishery technician


Employer:  Idaho Department of Fish and Game, McCall (Jun 90 to Nov 91)


Job title:  Research technician


Employer:  School of Forest Resources, University of Georgia (Apr 88 to Sep 89)

Expertise:

By acquiring my education in the southwest and midwest and being employed by 

both state and federal agencies in three different regions of the country my 

experience in fisheries is extensive and diverse.  My wide range of experience has 

provided me with expertise in collecting, analyzing and interpretinga variety of 

data and the ability to communicate the results of management activities and 

research to professional and civic groups via technical reports or presentations. 

Recent job completions include coordinating culvert replacement, installation of 

multiple instream structures, evaluating effects, conducting follow up

monitoring of fire retardant spill on Omak Creek, evaluating an spring Chinook 

salmon acclimation facility and administrating several contracts, .  

Sherry (Mead) Guest

10649 Olson Road
Ladysmith BC
V9G 2B1
Phone (250) 416-0224
E-mail sherri.guest@gems2.gov.bc.ca 

Objective
To advance my career in Fisheries Science enabling me to expand my knowledge in fish health and exercise my ability to train and supervise in the lab environment

Summary of Qualifications

Education
· 'Acting' Lab Supervisor, 12 years applied lab experience, and experience in training junior lab technicians (Fish Health Unit Provincial Fisheries)

· Experience in conducting inventory, forecasting and ordering large quantities of Media, 

Reagents and Lab Supplies

· Experience in processing invoices and dealing with minor Budget issues

· Responsible for scheduling lab work load, and general day to day lab operations

· Applied diagnostic lab experience (Secondment Fish Health Lab D.F.O.)

· Fish health diagnostics (Malaspina College)

· Virology sampling, processing (Fish Health Unit, Provincial Fisheries)

· Histological sampling and processing (Fish Health Unit, Nanaimo)

· Microbiology (University of Victoria)

· Immunology (Malaspina College)

· General knowledge of PCR procedures (Fish Health Unit, Nanaimo)

· Water quality sampling and analysis (Malaspina College)

· Fish Culture Experience approximately 1.5 years, hatchery and grow out operations
       (General Sea Harvest {San Mateo Bay site}, Sea Spring Salmon Farm, Vancouver Island Trout 

        Hatchery)  

· Extensive knowledge of salmonid virus and diseases

· Tissue culture experience, responsible for maintaining six piscine cell lines

-      Experience in conducting confirmation tests for salmonid viruses and bacterial diseases

· General knowledge of piscine parasites

· Knowledge of Sturgeon culture and sturgeon diseases

· Experience with MSWord, Access, Excel, Power Point, Internet searches and email

· WHMIS certified

· Experience in handling, storage and disposal of chemicals, biologics, infectious agents and dangerous materials

· Field experience including collection of reproductive fluids for virus processing, fish injection of antibiotics, extensive blood sampling of various fish stocks, and setting up stress test experiments
        in several stocks
· Co-authored publication "Efficacy of Iodophore disinfection against egg surface-associated Infectious Hematopoetic Necrosis virus"
                 Bachelor of Science  Biology 1982-1987


                  Malaspina University College, Nanaimo B.C./University of Victoria, Victoria B.C.

Graduate of the Bachelor of Science Degree in Biology with a concentration in Aquaculture and Marine and Freshwater Sciences
                       Fisheries and Aquaculture Technical Diploma  1988  
                    Malaspina University College, Nanaimo B.C.

      Graduate of the Fisheries and Aquaculture Technical Diploma program

Deana Machin

Program Manager-Okanagan Nation Fisheries Commission

3255-C Shannon Lake Road

Westbank, BC  V4T 1V4

Telephone:  (250) 707-0095

DeanaMachin@syilx.org


EDUCATION 

AND TRAINING
· B.Sc. (Ecology and Environmental Biology), University of British Columbia, B.C., 1999

· Backpack Electrofishing certified

· WCB level 1 First Aid with Transportation Endorsement

· Swiftwater Safety Certificate



PROFESSIONAL AFFILIATIONS
· Biologist in Training, Association of Professional Biologists of British Columbia

SUMMARY OF EXPERIENCE
· Management of fisheries program

· Experience in Project management of fisheries related projects

· Experience in Fisheries Renewal BC SRP reporting.

· Experience in managing Northwest Power Planning Council Fish and Wildlife Program projects.

· Experience in water quality, fish sampling and stream assessments

· Projects included fish habitat assessments, terrestrial habitat assessment, and environmental baseline studies

· 

PROFESSIONAL RECORD
  2000-present
-


Program Manager

Okanagan Nation Fisheries Commission

Involved in overseeing whole program and 17 staff, project and contract management, development of proposals, environmental monitoring of instream works, water quality/stream flow monitoring, literary research, project correspondence and reports, quarterly program reports to the tribal organization and member bands, and liaise with First Nations, Provincial and Federal fisheries agencies.  


     1999-2000

Natural Resources Coordinator

Okanagan Nation Alliance

Coordinated efforts of seven bands of the Okanagan Nation, land use referrals, consultation framework and correspondence, environmental assessment project review committees, monthly program reports to the tribal organization and member bands, liaise with First Nations, Provincial and Federal resource agencies.

Kari Long

Senior Fish Technician-Okanagan Nation Fisheries Commission

3255-C Shannon Lake Road

Westbank, BC  V4T 1V4

Telephone:  (250) 707-0095

Klong@syilx.org


EDUCATION 

AND TRAINING
· Bachelor Science Degree, Geography Major, University of Victoria 

· Diploma Fish, Wildlife & Recreation, British Columbia of Institute of Technology 

· Canadian Power Squadron 


· WCB Level 1 First Aid with Transportation Endorsement 

· Commercial River Rafting License 

· Swiftwater Rescue Technician 

· C.O.R.E certificate 

· Backpack Electrofishing, - Crew Supervisor 



SUMMARY OF EXPERIENCE
· Experience in Project management of fisheries related projects

· Experience in managing Northwest Power Planning Council Fish and Wildlife Program projects.

· Experience in water quality, fish sampling and stream assessments

· Projects included fish habitat assessments, terrestrial habitat assessment, and environmental baseline studies

· Fish and Fish Habitat Assessments

· Fish Inventories and Enumeration - salmon and non-salmonids

· Salmon habitat rehabilitation and restoration projects
· Fish species identification 

· Commercial salmon fleet observer

· Benthic invertebrate studies

PROFESSIONAL RECORD
2000-present
-


Senior Fisheries Technician

Okanagan Nation Fisheries Commission

Involved in project and contract management, development of proposals, environmental monitoring of instream works, water quality/stream flow monitoring, literary research, project correspondence and liaise between First Nations, Provincial and Federal fisheries agencies. 


2000
-
Fisheries Technician, crew supervisor of a Forest Practices Code, fisheries assessment for Summit Environmental Consultants Ltd.


1999
-
Benthic Invertebrate Monitor for Biologica Environmental


1998
-
Fisheries Technician, managing a fish fence and enumeration project for the Yukon Rod and Gun Club


1997
-
Lab Technician researching the aging of sea urchins for New South Wales Government, Fisheries Research Institute, Sydney, Australia
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