Bonneville Power Administration

FY 2002 Provincial Project Review

PART 2. Narrative

Project ID:
28042

Title:
Timing and location of spawning by pure and introgressed cutthroat trout in the North Fork Clearwater river

Section 9 of 10. Project description

a. Abstract 
The goal of this project is to precisely identify spawning areas and accurately determine the timing of spawning for pure and introgressed cutthroat trout using state-of-the-art radio telemetry systems.  Hybridization with rainbow trout is a grave threat to the conservation of native westslope cutthroat trout in the Upper North Fork AU.  Since the mechanisms that limit the potential for hybridization between those cutthroat trout and rainbow trout include aggressive spawning behavior and spatial separation between spawning sites there is a need to examine the locations and timing of spawning.  However managers do not know where pure or introgressed stocks of westslope cutthroat trout spawn in the North Fork of the Clearwater River.  Although, use of conventional telemetry can provide estimates of spawning locations in turbid waters, this method may be very inaccurate.  We propose to accurately document spawning behavior using a mixture of conventional and physiological telemetry.  This will provide very accurate ranges of the timing of spawning and spawning areas so that native cutthroat trout populations can be properly managed.

b. Technical and/or scientific background
The historic range of westslope cutthroat trout has been greatly reduced (Rieman and Apperson 1989).  Hybridization with exotic trout is considered the greatest threat to the conservation of native westslope cutthroat trout in northern Idaho (Allendorf and Leary 1988, cited in Weigel 1997).  Introduction of exotic species and related competition/introgression is also a major factor influencing native cutthroat trout in the Upper North Fork AU.  The result of this is that in the Clearwater Subbasin, westslope cutthroat trout are currently listed as federal and state (Idaho) species of concern and sensitive species by the USFS and BLM and the subspecies has been proposed for listing under the ESA in some portions of its range.  


Recent studies have suggested that introgression of westslope cutthroat trout and introduced rainbow trout exists in the Upper North Fork AU.  Weigel (1997) suggested that introgression between westslope cutthroat trout and introduced rainbow trout in the North Fork Clearwater River may be widespread and substantial in some areas.  Weigel (1997) located genetically pure westslope cutthroat trout stocks within the higher elevations of the study area.  Weigel and Statler (2001) indicated that genetic introgression with rainbow trout was detected in about 2/3 of the sites sampled in the North Fork Clearwater basin (1/3 low introgression, 1/3 moderate introgression).  The mechanisms that limit the potential for hybridization between those two species include aggressive spawning behavior and spatial separation between spawning sites (Liknes and Graham 1988).  Due to this, and to determine if introgressive behavior is continuing, there is a need to identify spawning areas and the timing of spawning in the North Fork Clearwater River.


Managers do not know where pure or introgressed stocks of westslope cutthroat trout, spawn in the North Fork of the Clearwater River.  Using telemetry, studies have been done elsewhere in the Snake drainage identifying overlap of spawning ranges for pure and hybrid cutthroat trout stocks (Henderson et al. 2000).  To accurately determine the timing and locations of spawning, fish must be either seen spawning or some estimator of behavior must be made.  Some authors have been able to actually observe spawning of radiotagged cutthroat trout and accurately determine spawning locations and timing of spawning in rivers and streams with low turbidity (Brown and Mackay 1995a).  However, in turbid streams, fish cannot be seen spawning or in spawning groups, so locations of spawning and behavior must be estimated.  Henderson et al. (2000) estimated spawning areas by considering fish that moved into side channels or moved into tributaries to have spawned.  They defined spawning locations as the farthest extent of a fishes migration (either upstream of downstream).  Although, this is the best technique available while using conventional radiotelemetry, if fish behavior is not quantified in any way, locations and timing of spawning could be very inaccurate.  Since pure and introgressed cutthroat trout may have very little difference, if any, in spawning habitat selection and timing, it is important to quantify these variables as accurately as possible.  


Spawning behavior can be differentiated from feeding and holding behavior by its distinctive lengthy bouts of high activity.  When these peaks in activity cannot be observed due to high turbidity, however, a physiological radio tag can transmit signals through the turbid water allowing the swimming activity of these fish to be documented.  Currently the only feasible way to monitor swimming behavior remotely is by using electromyogram (EMG) radiotransmitters.  This state-of-the-art technology has exclusively been used in Pacific Northwest field research by Battelle researchers.  These high tech transmitters have two small electrodes which are implanted into the swimming muscle of the fish.  As the fish swim, electrical impulses are transferred from the fish muscle to the radio tag which transmits signals to a data logging receiving station.  We propose implanting several pure and introgressed cutthroat trout with both locational and EMG transmitters.  By monitoring fish, the timing and duration of spawning migrations will be accurately quantified, spawning locations will be precisely documented, as well as spawning behavior.

c. Rationale and significance to Regional Programs
The North Fork Clearwater drainage upstream from Dworshak Reservoir proper contains considerable expanses of habitat conditions capable of supporting native resident species, including westslope cutthroat trout.  This project addresses behavioral elements associated with the problem of genetic introgression with exotic rainbow trout, a problem that can threaten the continued persistence of the westslope cutthroat trout.  Ultimately, this project aims to provide information to support the restoration of native westslope cutthroat trout in all of the supportive habitats in the North Fork Clearwater drainage.  This approach is consistent with direction provided in Section C(a)2, Objectives for biological performance, of the Northwest Power Planning Council’s 2000 Columbia River Basin Fish and Wildlife Program (p. 19) to : 

· Restore native resident fish species (subspecies, stocks and population) to near historic abundance throughout their historic ranges where original habitat conditions exist and where habitats can be feasibly restored.

The proposed work supports the following goals and objectives of the fish co-managers in the project area:

Idaho Department of Fish and Game statewide fisheries management goal – maintain or restore wild native populations of fish in suitable waters and historic habitats (Clearwater Subbasin Summary p. 208).

Nez Perce Tribe goal - conserve, restore and recover native resident fish populations including sturgeon, westslope cutthroat trout, and bull trout (Clearwater Subbasin Summary p. 213).

Nez Perce Tribe objective - rebuild resident fish populations in order to restore and sustain traditional subsistence fisheries for native resident fish species (Clearwater Subbasin Summary p. 213). 

This project would directly address the limiting factors identified in the Clearwater Subbasin Summary.  According to the Clearwater Subbasin Summary (pp. 138, 142, one of the two primary factors limiting resident salmonid populations is hybridization with exotic species.  This project would determine areas where pure and hybridized strains of cutthroat trout spawn, and the timing of spawning in different parts of the drainage.  This will allow cutthroat trout to be managed to minimize the threat of further hybridization.

The resident fish needs addressed by this proposed work, as identified in the Clearwater Subbasin Summary (pp. 249) include:

Resident Fish Need 2.  Assess the status of native species that have received little attention to date.  In particular, westslope cutthroat trout, bull trout, sand roller and Pacific lamprey appear to be well below historic population levels.  Collect life history, distribution, abundance by life stage, genetic and homing behavior attributes.

Resident Fish Need 6.  Determine distribution of introduced non-native species and their effects on native fish, including predation and competition.  Control numbers and distribution of exotic species where feasible.

This a cooperative and shared effort among the Nez Perce Tribe and PNNL.  This approach is consistent with Combined Aquatic and Terrestrial Needs #8, identified in the Clearwater Subbasin Summary (p. 247):

Combined Aquatic and Terrestrial Needs 8.  Continue and expand the cooperative/shared approach in research, monitoring and evaluation between tribal, federal, state, local and private entities to facilitate restoration and enhancement measures.  Protection and restoration of fish and wildlife populations and habitat will not be successful without the interest and commitment by all.  

d. Relationships to other projects 
The project we are proposing is the logical follow up to project 199501600 Genetic Inventory of Westslope Cutthroat Trout in the North Fork Clearwater Basin.  That project examined the extent of hybridization among native westslope cutthroat trout and introduced rainbow trout.  The project found introgression widespread, occurring in 2/3  of the sites sampled. 

This proposed project is also related to the Dworshak Mitigation Resident Fish Stocking Program.  The goal of this project is to provide hatchery fish to replace fishery losses caused when Dworshak Reservoir inundated the North Fork Clearwater River.  While the Dworshak Mitigation Fish Stocking Program intends to stock sterile triploid rainbow trout, sterile fish may still attempt to spawn.  This project ties directly relates to the influence of past stocking of non-native rainbow trout in the drainage.

This project is also related to the study title “North Fork Clearwater River Westslope Cutthroat Trout Investigations”.  One goal of that project is to reduce genetic introgression between westslope cutthroat and rainbow trout.  The project we are proposing would also aid in this goal.

e. Project history (for ongoing projects) 

This is a new project

f. Proposal objectives, tasks and methods
Objective 1.  Using conventional and electromyogram (EMG) transmitters, identify when and where pure and hybridized fish are spawning, and examine the timing and duration of the spawning season

Task a. Implant trout with conventional and EMG transmitters.  Calibrate EMG tag output to swimming speed in a Blazka respirometer at streamside 

Methods


Trout will be captured and implanted with radiotransmitters at several sites within the North Fork Clearwater system that have been previously identifies as containing pure or introgressed populations of westslope cutthroat trout.  Forty sexually mature cutthroat trout will be captured by electrofishing, angling, or in upstream traps.  Length, weight, sex, location of capture, and release date of the radiotagged fish will be recorded
Conventional radio transmitters will be surgically inserted into the body cavity of 25 of the 40 fish using methods similar to Brown & Mackay (1995a).  Surgeries will be done along the stream and fish will be released at their capture locations as soon as they recover from anesthetic.  Three types of locational transmitters will used: one weighing 3.0 g in air (1.8 g in water) with a predicted life of 50 d (Model 393 transmitters; Advanced Telemetry Systems Inc., Isante, MN) and the other weighing 3.5 g in air (2.1 g in water) with an expected life of 110 days (Model 357 transmitters; Advanced Telemetry Systems Inc.).  The lightest transmitters will be used in smaller fish to minimize the transmitter weight (in water) to body weight ratio.  Ten larger transmitters will also be purchased to allow fish to be tracked into the summer and fall.  These will be implanted into larger fish if they are available.


Fifteen of the 40 fish will be implanted with electromyogram (EMG) transmitters.  EMG transmitters (Lotek Engineering Inc.) will have a mass of approximately 9 g in air, 4.5 g in water  EMG transmitter will be surgically placed into the fish’s body cavity with the electrodes placed in the red muscle.  Standard procedures for implantation of EMG transmitters will be followed (e.g., Geist et al. 2000).  Fish will allowed to recover for 2 days before being calibrated in a swim tunnel located at riverside.  Fish will be held in a holding cage in the river for recovery.  Calibration will consist of collecting a representative sample of EMGs at a range of swim speeds.  This will be done using a portable swim tunnel which will be operated along the stream.  The calibration is necessary so that EMGs from free-swimming fish can be converted into swimming speed.  Since the EMG vs. swim speed relationship is different for individual fish, each fish will need to be calibrated.  Following calibrations of EMG transmitters, fish will be released into the river at their capture point. 

Task b.  Determine the rate of movement of upstream migrating fish, identify spawning locations, and examine the timing and duration of the spawning season
Methods.  

During the spring, trout will be located at least every fourth day from the time of release until the end of June.  Fish locations will be fixed with a three element YAGI antennae and recorded on aerial photographs.  Fish will be tracked through the end of spawning and spawning areas will be identified.  EMG implanted fish will be monitored more often than fish tagged with conventional telemetry.  These fish will be logged as often as possible; every other day when possible.  Once fish are located, they will be monitored for several hours so that spawning activity can be identified.  The emissions from EMG transmitters will allow the swimming speeds of fish to be monitored for long periods and spawning behavior to be identified.

Objective 2.  Examine the post-spawning movements or pure and hybrid rainbow trout during summer and fall.

Task a  Track cutthroat trout and hybrid trout from spawning areas to overwintering areas

Methods  

Since many of the trout will be implanted with radio transmitters which will be in operation well after the spawning season, these fish will be tracked through the summer and into overwintering areas.  This will be done by a Nez Perce biologist to maximize the amount of information which can be collected on these radiotagged fish.  Fish will be tracked approximately every 10 – 14 days and their habitats will be identified.  Locations of overwintering areas will also be identified.  These locations are especially valuable for several reasons.  They allow for very easy capture and tagging of fish during the next field season.  They also allow for easy removal of exotic species if that becomes a goal in the drainage.  Since trout concentrate into large aggregations in the fall (Brown and Mackay 1995b) electroshocking large numbers of exotic or hybridized species and removing them from overwintering areas would take minimal effort. 

Objective 3. Prepare annual report
Task a.
Analyze data and produce report/ paper.  
Methods.  Quantify swimming speed to determine when and where spawning occurs.  Compare estimates of spawning locations determined by conventional telemetry to those obtained using more accurate EMG telemetry

g. Facilities and equipment
PNNL will provide the necessary office space and computer and office support for this project.  Much of the electrofishing, EMG logging and surgical equipment needed for field work are on hand at PNNL.  The Blazka respirometer needed to calibrate EMG signal output to swimming speed is on hand at PNNL.  Minor equipment purchases that will be required include EMG radiotransmitters and antennas.  
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David R. Geist  will be the project manager for this project.  Richard Brown will be responsible for the day to day operations and supervising the field activities.   David Statler of the Nez Perce Tribe will be active in the planning and supervision of this project.  

David R Geist, Ph.D., PNNL

Dr. Geist has developed a successful radio telemetry program at Battelle and currently manages projects using electromyogram (EMG) radio telemetry to assess fish physiology in response to hydropower operations.  In cooperation with Dr. Brown, Dr. Geist is using EMG telemetry to assess the energetic costs to adult spring chinook salmon that migrate through the Columbia River hydropower system.  This project is on-going and funded by the US Army Corps of Engineers.  Dr. Geist also manages a project that is using EMG telemetry to assess the energetic costs to juvenile white sturgeon in response to flow fluctuations downstream of Hells Canyon Dam in the Snake River.  Other projects that Dr. Geist managed where radio telemetry was used to assess fish behavior include a study of the distribution and behavior of adult fall chinook salmon in the Hanford Reach (1993 and 1994), an energetic model for upstream migrating adult fall chinook salmon (1995), and northern pikeminnow behavior in the forebay of Ice Harbor Dam (1995).  Dr. Geist is knowledgeable about the use of the latest radio telemetry equipment including coded and non-coded transmitters, radio receivers, antenna configurations, and surgical and non-surgical placement of radio transmitters.

Education:

*
Doctor of Philosophy, 1999, Fisheries Science, 


Oregon State University, Corvallis

*
Master of Science, 1987, Biology, Eastern Washington University, Cheney

*
Bachelor of Science, 1984, Biology, Eastern Washington University, Cheney

Work Experience:

1991 -
Senior Research Scientist, Ecology group, Pacific Northwest National Laboratory, Richland, WA.  

1987-91

Regional Habitat Manager, Washington Department of Fisheries
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Richard S. Brown, Ph. D, PNNL

Dr. Brown is an expert in the use of both conventional and electromyogram radiotelemetry.  He has done extensive field and laboratory research examining how activity of fish is influenced by environmental factors.  He has also done multiple studies examining the swimming capacity and energy expenditures of riverine fish under varying environments.  Dr. Brown has designed and experimented with numerous antenna designs and transmission technologies using both underwater and aerial antennas to locate and log signals in difficult and harsh environments.  He is familiar with use of antenna arrays to pinpoint fish and monitor small scale movements, as well as using airborne tracking techniques.  He also has done construction, maintenance and troubleshooting of telemetry monitoring stations in remote areas of North America.  Dr. Brown is an expert surgeon, well experienced in implanting transmitters in a wide variety of species and life stages of fish, and has extensive experience implanting EMG transmitters.  Dr. Brown has had a variety of project management experience, having owned and operated his own consulting company for several years. 

Education:

*
Doctor of Philosophy, December 1999

Biology, University of Waterloo, Waterloo, Ontario

*
Master of Science, June 1994, Zoology, University of Alberta, Edmonton

*
Bachelor of Science, December 1988 


Wildlife and Fisheries Sciences, South Dakota State University, Brookings

Work Experience:

2000-
Post-doctoral fellow, Ecology group, Pacific Northwest National Laboratory, Richland, WA.  

1993-96
   Owner, FRM Environmental Consulting Ltd., Edmonton, AB

1990-91   
Research Assistant, South Dakota Cooperative Fish and Wildlife 



Research Unit, Brookings SD. 

1990
Research Technician, Alabama Cooperative Fish and Wildlife 


Research Unit, Auburn University, Auburn, AL. 
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David P. Statler

Mr. Statler is the Director of the Resident Fisheries Division for the Nez Perce Tribe Department of Fisheries Resources Management.  Mr. Statler has an extensive background in fisheries management and fisheries resource issues, especially pertaining to The North Fork Clearwater drainage.  Mr. Statler conceptualized and assisted in the planning and implementation of Project 199501600 Genetic Inventory of Westslope Cutthroat Trout in the North Fork Clearwater Basin.  As project leader of Project 198740700 Dworshak Investigations: Trout, Bass and Forage Species, Mr. Statler captured what appeared to be cutthoat /rainbow trout hybrids and elevated concern for a potential problem with the Dworshak Reservoir rainbow trout stocking program.  In association with this project, Mr. Statler posed that Dworshak Reservoir should not be viewed as a closed system with respect to rainbow trout stocking activities due to the potential genetic risks to native westslope cutthroat trout.  Mr. Statler was the Subbasin Team Leader for preparation of the Clearwater Subbasin Summary.  Mr. Statler has a strong interest in obtaining needed technical resource data upon which to base critical short and long term management decisions for native resident species conservation, protection and restoration.  

Education:

*
Bachelor of Science in Wildlife Biology (Aquatic Option), 1972

University of Montana, Missoula, Montana

Work Experience:

1996-pres
Resident Fisheries Director, Nez Perce Tribe Department of Fisheries Resources Management, Orofino, Idaho 

1987-96
   Project Leader, Dworshak Project, Nez Perce Tribe Department of Fisheries Resources Management, Orofino, Idaho

1986-87    Harvest Biologist, Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho

1980-83 Hatchery Biologist, Dworshak NFH, US Fish and Wildlife Service, Ahsahka, Idaho
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