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a. Abstract The Kootenai River has undergone many physical and chemical changes. The most recent changes are due to operation of Libby Dam for hydropower and flood control, and lowering the elevation of Kootenay Lake B. C. by 2 m during spring. The operation of  Libby Dam and its’ impoundment have altered the river ecosystem by significantly changing the hydrograph and increasing the water temperature. The impoundment (Lake Koocanusa) is also a nutrient trap. Results have been: reduced productivity of the river, an altered fish community (more omnivores), inadequate recruitment of white sturgeon Acipenser transmontanus
 (ESA listed), collapse of the burbot Lota lota fisheries (petitioned for Emergency Listing), a reduction in the quality of rainbow trout Oncorhynchus mykiss fishing, and lower recruitment of bull trout Salvelinus confluentus  (Threatened).  Many resident species were listed as species of special interest in the 1994 Columbia Basin Fish & Wildlife Program. Our main goal is the restoration of the ecosystem and these important fisheries through designed research, flow experiments, and monitoring of target fish populations and environmental variables. The United States Army Corps of Engineers (USACE) provides mitigative flows for spawning and rearing of Kootenai River white sturgeon and research efforts have shown sturgeon responded to improved springtime flows. Numerous eggs have been collected, and several juvenile white sturgeon hatched during mitigative flow years were captured. However, the present level of recruitment is inadequate to delist this species. Additional factors, such as poor spawning habitat, are now believed to be playing a role in egg and larval survival. It will take a minimum of one generation (20 years) to restore the white sturgeon to delisting status. The burbot population is imperiled. Only one tributary is known to support burbot spawning and it is in British Columbia. The burbot stock in Idaho is genetically distinct from fish further upstream in Montana. Research information indicates burbot spawning migrations are impeded by high winter water velocities created during hydropower production and floodwater evacuation. Recent hypothesis testing has been incomplete because burbot needs are secondary to target elevations for Lake Koocanusa for floodwater evacuation. Also, warmer winter water temperature may be disrupting spawning synchrony of burbot. Recent genetic studies indicate burbot from Duncan Lake may be a suitable donor stock. Salmonid studies are focused on early life history and movement of adults. The source of bull trout recruitment is unknown. Rainbow trout are the most popular sportfish, but few juvenile rainbow trout are found in the river. Research indicates rainbow trout spawning in the Deep Creek drainage are adfluvial. The source of recruitment for the river above Bonners Ferry is not completely understood but recent studies indicate most of the spawning may take place in Montana tributaries. Although surveys indicate tributaries of the Deep Creek drainage may be fully seeded, reduced productivity and dewatering in the river above Bonners Ferry may be limiting rainbow trout spawning and juvenile trout survival.

b. Technical and/or scientific background
The Kootenai River is a transboundary river with it’s origin in British Columbia (BC).  It then flows through Montana and Idaho, and then back into BC where it joins the Columbia River (Figure 1).  The Kootenai River has undergone many adverse anthropogenic changes in the last century (Daley et al. 1981; Northcote 1973; Paragamian et al. 2000).  The most serious of which was the construction and operation of Libby Dam in 1974 (Daley et al. 1981; Paragamian et al. 2000).   Operation of Libby Dam and the impoundment  (Lake Koocanusa) changed the hydrograph, water temperatures and nutrient cycling of the river.  These changes affected recruitment of nearly all important native species (Partridge 1983; Paragamian 2000).  Little information is available regarding the status of fish populations in the Kootenai River before Libby Dam.

White sturgeon

The Kootenai River white sturgeon Acipenser transmontanus once provided a popular sport fishery for Native Americans, residents, and tourists of north Idaho (Idaho Department of Fish and Game [IDFG] Panhandle Region archives).  Since construction of Libby Dam in 1974, recruitment of white sturgeon has been extremely limited (Partridge 1983; Apperson and Anders 1991).   The change in the Kootenai River hydrograph from high flows in spring (pre-dam) to low flows during the spring spawning season was thought to be the main reason for the loss of recruitment, and the main problem within the ecosystem.  Because this population was recruitment limited and genetically distinct, it was listed as an Endangered Species in 1994 (59 FR 45989).  A Recovery Plan was completed in 1999 and recovery is contingent on re-establishing natural recruitment, reducing loss of genetic variability, and mitigating biological and physical habitat.  Priority actions cited in the Recovery Plan for immediate implementation include: flow augmentation, conservation aquaculture (Kootenai Tribe of Idaho [KTOI] responsibility), and restoration of suitable spawning and rearing conditions.   The Subbasin Summary strategy pertaining to white sturgeon includes evaluating the biological effects of temperature and water quality related to sturgeon flows.

Flows appear to be the most limiting factor to sturgeon growth, reproduction, and egg and larval survival.   Other investigators of sturgeon populations cited the importance of high spring flows for adequate sturgeon recruitment (Alekerperov 1966, Khoroshko 1972, Votinov and Kas’yanov 1978, Parsley 1991, Parsley and Beckman 1994, Auer 1996, and Nilo et al. 1997).  Prior to Libby Dam, Kootenai River flows averaged about 65,000 cfs during spring.  However, post Libby Dam flows were below 30,000 cfs (Apperson and Anders 1991).  Since listing of the Kootenai River white sturgeon, the United States Army Corps of Engineers (USACE) has provided experimental water management in the form of increased springtime flows to improve spawning and rearing conditions for sturgeon.  White sturgeon movement and spawning has been monitored with telemetry gear during these flows (Paragamian et al. 1995, 1996, 1997, 1998, 1999).   The importance of flows is outlined in one of the strategies of the Subbasin Summary, which includes moving Libby Dam operations 50 percent closer to normative.

Spawning of white sturgeon is documented by deploying egg-sampling mats (McCabe and Beckman 1990).  The eggs are then staged (Wang et al. 1985) to determine spawn date in relation to flow.   Recent population estimates indicated only 1,469 adults and 87 juveniles, confirming earlier studies (Paragamian et al 1996).   Pre-spawn and spawning migration studies have shown male sturgeon are unpredictable in their behavior.  Females however, respond primarily to river temperature and river stage in spring (Paragamian and Kruse 2000).  Once female sturgeon commit to moving to the spawning reach, eggs are found soon afterward.  However, if flows are not provided for spawning at the proper time, females will abandon the spawning reach and not return (Paragamian and Kruse 2000).  Research has also shown Kootenai River white sturgeon spawn at cooler temperatures, in slower moving water, and over sand rather than cobble substrate, but spawn at similar depths as Columbia River sturgeon (Paragamian et al. 2001, in press).  We do not know if these differences in spawning habits are innate, or because Kootenai River white sturgeon are simply reacting to environmental conditions that are different from pre-Libby Dam.
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Figure 1. Kootenai River showing it’s source in British Columbia, Libby Dam, 

Lake Koocanusa, important tributaries and points in Idaho. 



Improved flow conditions since 1994 have provided conditions for more successful spawning as evidenced by the capture of over 1,000 white sturgeon eggs (Paragamian et al. 2000).  However, recruitment of only about 17 known wild juvenile sturgeon from flow test years has provided little optimism for recovery, leaving room for major concern despite efforts by managing agencies (Paragamian et al. 1995, 1996, 1997, 1998).

Recent research has shown other problems are confronting recovery of Kootenai River white sturgeon  (Paragamian et al., in progress).  Although improved spawning has occurred (Paragamian et al. 1995, 1996, 1997, 1998, 1999), a “survival bottleneck” between the egg and larval stage may be present (Paragamian et al. 1999).   Spawning habitat analysis has shown Kootenai River white sturgeon are spawning over sand substrate, as opposed to other populations which spawn over cobble (Parsley and Beckman 1994).  In order to develop a better understanding of the Kootenai River spawning reach, Doppler Current Profiling and seismic studies were undertaken (Lipscomb et al. 1998; Paragamian et al. 1999).  Seismic studies of the Kootenai River in the vicinity of white sturgeon spawning have shown the sub-bottom to be comprised of a series of shifting sand dunes, 2 m high and 8 m long (Paragamian 1999).   A possible hypothesis to the egg and larval “survival bottleneck” theory is that sturgeon eggs and larvae are being buried and suffocating in these shifting sands.  Contrasting the survival of eggs and larvae, is the excellent survival of age-2+ hatchery cultured sturgeon after release into the river (Paragamian et al. 1997, 1998, 1999).

More recent studies have shown that variability in Kootenai River white sturgeon focal spawning locations is related to changes in the elevation of Kootenay Lake B. C. This is a major finding and may change much of the perspective in recovery (Paragamian et al., in progress).  Although Kootenay Lake is 108 km downstream of the spawning reach, higher lake elevations have a backwater affect on the sturgeon spawning reach.   When Libby Dam was impounded, a Canadian utility began drawing down the elevation of Kootenay Lake over 2 m each spring. Fifty-three percent of the variation in spawning location was attributable to Kootenay Lake elevation.  A linear regression model indicated higher lake elevations might promote spawning further upstream over cobble substrate (Paragamian et al., 2001, in press).  This could translate to greater egg and larvae survival.   Furthermore, recent seismic studies by the United States Geological Survey (USGS) (Gary Barton, USGS, personal communication) have shown cobble substrates in the vicinity of rkm 242.5.  The linear regression model suggests if Kootenay Lake were held at its’ spring pre-dam elevation, sturgeon would be spawning in this same reach.   Study continues to further define the affects of Kootenay Lake elevation, feasibility of improving spawning habitat, experimental releases of sturgeon sac fry (to determine if habitat limits survival) and adaptive management to improve the survival of sturgeon eggs and larvae. 

Burbot

Burbot Lota lota once provided a popular winter sport and commercial fishery for Native Americans, residents, and tourists in north Idaho.   It was also important as a sportfish to the many anglers that fished Kootenay Lake in British Columbia (Paragamian et al. 2000).  In Idaho, the burbot is endemic only to the Kootenai River, and the species is listed as one of  ‘Special Concern” by IDFG.   Little information is available on the management and biology of burbot, but it seems to be a common phenomenon in the Pacific northwest that burbot populations collapse below dams but may flourish above them (McPhail 1997).   Within one generation of construction of Libby Dam, the downstream burbot population was on the verge of collapse (Partridge 1983; Paragamian et al. 2000).  The burbot fishery is now closed in Idaho.  Because there is such a paucity of information, the author of this document organized and managed an International Symposium on burbot that was attended by scientists from eight countries.  In addition the author of this document organized and managed a Burbot Recovery Committee (represented by IDFG, KTOI, Bonneville Power Administration [BPA], Montana Fish Wildlife and Parks [MFWP], British Columbia Ministry of Environment, Lands, and Parks [BCMELP], and USACE).

Burbot densities in Idaho are extremely low and the population is imperiled (Paragamian et al. 2000).   Mitochondrial DNA analysis (Sambrook et al. 1989; Dowling 1990) of Burbot in the Kootenai River in Idaho and B.C. indicated they are genetically distinct from burbot in Montana (Paragamian et al. 1999).  Although burbot are common in Lake Koocanusa, the genetic evidence indicates the reservoir is not a source of recruitment to the population in Idaho (Paragamian et al. 1999).

Burbot are weak swimmers (Jones et al. 1974).  A detailed telemetry study of the affects of winter flows for hydropower and flood control provided conclusive evidence that high winter flows inhibit these winter spawning fish from reaching traditional spawning tributaries in Idaho (Paragamian 2000).  These telemetry findings mirrored those of DiStefano and Hiepert (2000) for a walleye Stizostedion vitreum population below a hydro dam in Missouri.  Flows in the Kootenai River at Copeland, Idaho, above 255 m3/s produced average current velocities higher (>24cm/s) than the critical velocity for burbot (Jones et al. 1974).   Flow near the Idaho-B.C. border can often be as high as 510 m3/s during normal winter operations of Libby Dam.  Tagging and telemetry studies in the Kootenai River have shown that burbot move freely between the lake and the river in Idaho, providing flow conditions are low (Paragamian 2000). In 1999, a Seber-Jolly population estimate indicated about 540 (SE=753) adult burbot were in the Kootenai River from Kootenay Lake to Bonners Ferry (Paragamian and Whitman 1999).  The Kootenai River Subbasin Summary includes a measure to determine the various effects of flows on burbot migration.

Evidence from biopsies of nearly 20 burbot captured in the Kootenai River, Idaho after the spawning season, has shown a substantial segment of the population is reproductively dysfunctional. All biopsied females were resorbing eggs, while males were in various stages of sexual development.   Each of eight males caught in the same net in April 2000 were in a different stage of reproductive readiness, though spawning was thought to occur in late January and early February.  Similarly, DiStefano et al. (1997) found their walleye study population was reproductively dysfunctional.  Their blood plasma studies implicated stress to the walleye population from hydropower operations, primarily flow and temperature changes.  We will conduct a similar study on Idaho burbot.  A time series of blood samples will be drawn from burbot in the Kootenai River, while blood samples from Columbia Lake, B.C. burbot will be used as a control.   The blood plasma will be examined and compared for further evidence that may link stress to reproductive dysfunction in burbot. The studies of the effects of stress on burbot reproductive fitness are addressed in the Kootenai River Subbasin Summary as a strategy measure.

Burbot spawn during very cold conditions (Becker 1990).  Because the Kootenai River is now warmer in the winter than it was prior to Libby Dam, burbot spawning synchrony may be disrupted.  In theory, these temperature changes may also affect the maturation process.  Concern for the effects of warmer temperatures on burbot maturation were outlined as a factor of importance in a measure in the Kootenai River Subbasin Summary.

Our study has continued to focus on sonic tracking of burbot during varying winter flow conditions, and before and after test periods of minimum flow.  The objective is to determine how burbot respond to these varying flow conditions and to determine how Libby Dam can be managed to produce hydropower and evacuate floodwater, but allow periods for burbot spawning migrations.  In addition we have maintained temperature profiles of the Kootenai River and its tributaries to examine the prospect that post-dam temperature changes could have altered the spawning of burbot and rendered them reproductively dysfunctional.  However, minimum flow test periods have been incomplete because of water management priorities of the USACE and BPA.  Because the flow test periods were not carried out as proposed, field studies could not be completed as planned.  Therefore, we propose to use laboratory studies to gain further information on the effects of high flows and temperature changes on stress and reproductive dysfunction in burbot.

Salmonids
Recent population estimates show low densities of rainbow Oncorhynchus mykiss, westslope cutthroat O. clarki lewisi, and bull trout Salvelinus confluentus in the Kootenai River, Idaho (Paragamian 1994, 1995; Downs 1999, in press). The catch of trout in the Idaho reach was found to be only a fraction of the catch in Montana (Fredericks and Hendricks 1997).  Because salmonid species found in the river are either targeted as sport fish (mountain whitefish [Prosopium williamsoni], rainbow trout, westslope cutthroat trout), or listed under the endangered species act (bull trout), basic information on life history, age and growth, population dynamics, and angling pressure is needed to effectively manage these species.  Several measures in the Kootenai River Subbasin Summary address the needs of salmonids as well as other important species.  These measures call for assessing conditions for Kootenai River fish spawning, incubation, and juvenile rearing, removing deltaic blockages from 50 % of tributary streams, and determining the rehabilitation of the floodplain.

A recent creel survey indicated rainbow trout is the most popular sport fish in the Kootenai River, Idaho, even though catch rates are low (Paragamian 1994).  Partridge (1983) estimated catch rates of 0.06 trout/hr in 1982, and Paragamian (1994) reported catch rates of 0.03 trout/hr in 1993-94.  In contrast, catch rates of at least 1.0 fish/hr are typical of quality trout fisheries in other streams throughout Idaho (IDFG 1996).  No data exists pertaining to the trout fishery in the Kootenai River, Idaho prior to completion of Libby Dam.  However, anecdotal information from anglers and fish biologists indicate the fishery has declined since completion of the dam.  Thus, the system may be capable of supporting a better fishery if the limiting factors were better understood.

 Though not well documented in the Kootenai River due to a lack of historical data, numerous factors have negatively impacted salmonid populations.  Operation of Libby Dam has changed the annual and daily hydrograph, created a nutrient sink in its impoundment, and changed seasonal water temperatures.  Mining and agricultural practices in some of the tributary basins have degraded or eliminated salmonid spawning habitat (Partridge 1983).  Through this project, we are beginning to quantify some of these impacts and determine factors currently limiting salmonid populations (Downs 1999, in press).  However, more work is needed to gain a better understanding of these relationships.
Ecosystem

As previously mentioned the Kootenai River ecosystem has been seriously disrupted.  Other factors, such as loss of nutrients due to impoundment by Libby Dam, have affected primary and secondary productivity (Northcoat 1973; Bonde and Bush 1975; Snyder and Minshall 1996).  Over the past 30 years, the Kootenai system has reversed from one of excess nutrients to that of nutrient depravation (Northcote 1973; Daley et al. 1981).  Nutrients are nearly depleted by the time the Kootenai River reaches Idaho (Woods 1982; Snyder and Minshall 1996) and this has affected the productivity of salmonids and other species (Paragamian, in progress).

Lower productivity of the Kootenai River has likely affected fish populations because of lower food abundance.  It is important that we recognize all species as natural attributes of the ecosystem.  Our intent is to bring them back into line with a natural fish community or pre-Libby Dam.  Hauer and Stanford (1997) found a change in Kootenai River benthos species composition with reduced numbers of Plecoptera and Tricoptera.  These reduced numbers equate to reduced food abundance for insectivores like rainbow trout and mountain whitefish that may feed on insects in the water column.  The alteration of food webs has changed the species composition of the fish community from the years immediately following impoundment (Partridge 1983), compared to more recent years.  The system now harbors a greater biomass of omnivores (e.g. sucker spp.) compared to insectivores (trout spp. and mountain whitefish) (Paragamian, in progress).

Ecosystem disturbance by the operation of Libby Dam, and the nutrient sink affect of Lake Koocanusa are the most likely reasons for these changes.  These changes to the fish community should not have been unexpected (Ney 1996).  Published references indicate there is a latent affect of impounding a river (Baxter 1977; Yurk and Ney 1989; Ney et al. 1990; Ney 1996).

Due to operation of Libby Dam, the Kootenai River now lacks flushing flows that historically occurred in the spring.  The lack of flushing flows results in embedded substrates and a loss in habitat heterogeneity.  This change has also resulted in reduced productivity (Hauer and Stanford 1997).

To better understand the Kootenai River ecosystem and its biological interactions, the IDFG and the KTOI have committed to using the Adaptive Ecosystem Assessment (AEA) process.  Workshops have been held and carried out to completion.  Eventually, we believe the AEA process will guide us to methods of improving productivity, survival, recovery, and growth of fish in the Kootenai River through stream fertilization.  At the present time, large scale sampling of the fish community, aquatic invertebrates, and water chemistry is being carried out to provide a pre-treatment (baseline) database.  The Kootenai River Subbasin Summary calls for several measures that support this process and outline the needs.  These measures include: completion of  large-scale monitoring, assessing the feasibility of a large, controlled, nutrient-addition experiment, and determining the effect of nutrient additions on sportfish populations. Improvements to the Kootenai River fish community, including sportfish (rainbow trout and mountain whitefish) to near pre-Libby Dam biomass could be accomplished through a nutrient rehabilitation program.   Fertilization of some oligotrophic rivers in British Columbia that do not have dams was shown to be a suitable technique to increase the productivity of native species  (Larkin et al. 1999; Wilson et al. 1999a, 1999b).  Some studies demonstrated the best response occurred in an increase in the rainbow trout and mountain whitefish densities (Larkin et al. 1999).
c. Rationale and significance to Regional Programs

NWPPC FWP

This program addresses or coordinates with measures in the FWP as amended in 1995. Measures include 10.3B1 Develop operation procedures for Libby Dam; 10.3B also Cooperate in the implementation of IRC’s including sturgeon and burbot recovery 10.4B (1,2,3, and 4)Monitoring and Evaluation of recovery efforts of Kootenai River white sturgeon ; 10.4B1 the operation of the Kootenai Tribe of Idaho hatchery, the program lends assistance to the hatchery including the capture of adults used for culture; 10.4B2 Survey of the Kootenai River fish populations downstream of Montana to BC; 10.4B3 Evaluate the augmented flows from Libby Dam for white sturgeon recovery; 10.4B4 monitor and evaluate load following and temperatures as they apply to white sturgeon recovery, burbot and other species; 10.4B5 participate in water budget team and monitor and evaluate uncertainties, spawning and recruitment of white sturgeon, etc.  10.6C.1 Fund transboundary efforts to recover white sturgeon and burbot; 10.8B.22 The IDFG plays a partnership role with KTOI in their rehabilitation studies of the Kootenai River including the creel survey and large-scale sampling of the fish populations and salmonid vital statistics.  It also relates to the recent National Marine Fisheries Service (NMFS) Biological Opinion on Kootenai River white sturgeon and bull trout.  Many native species were affected by Libby Dam including white sturgeon (Endangered), burbot (petitioned for listing), rainbow (possible populations of redband), Westslope cutthroat (petitioned for listing), and bull trout (Threatened), mountain whitefish, and kokanee (O. nerka).  Kootenai River white sturgeon and Kootenai River burbot are “Red listed” in British Columbia.  All of these species have been cited as important resident fish in the 1995 Fish and Wildlife Program (FWP) and are included in the Kootenai River Subbasin Summary.  
Subbasin Summary

Existing Goals and Objectives in the Subbasin Summary pertain primarily to the Regulated Mainstem River:  Move Libby Dam operations 50 percent closer to normative, Evaluate biological effects of temperature and water quality related to sturgeon flows, Determine the spawning migration of burbot, Assess the condition of Kootenai River fish spawning, incubation, and juvenile rearing, Remove deltaic blockages from 50 % of the streams, Determine the rehabilitation of the floodplain, Determine if warmer water temperatures and high flows during winter affect reproductive fitness of burbot, Complete large scale monitoring, Assess the feasibility of a large, controlled, nutrient-addition experiment, and Determine the effect of nutrient additions on sportfish populations.  For the Lakes and Reservoirs the Kootenai River Fisheries Recovery Investigations (KRFRI) project will be involved with one Objective: Initiate a study of the spawning location of Kootenai River white sturgeon with Kootenay Lake held at the pre-Libby Dam elevation. It will be important for numerous Federal Agencies to cooperate in these efforts.  The KRFRI is also important to fish managers of the province of British Columbia.  The primary species in this investigation are all transboundary and any research findings and recommendations are also important to Canadian managers. Project 1988065 subcontracts a portion of study to the BCMELP each year.  

The KRFRI is a program within itself with numerous goals and several testable hypotheses.  Hypotheses (HO) will include: White sturgeon will not spawn over cobble substrates at higher lake elevations, Burbot rate of travel and distance will not be different at low pre-Libby Dam flows, High velocities and warmer water temperatures do not alter reproductive blood plasma concentrations in burbot as compared to a control, and Rainbow trout production in spawning channels will not be significantly greater than control channels. The project objectives were previously listed with the overall investigation Goal: Restore sportfish populations in the Kootenai River to self-sustaining levels capable of supporting an improved sport fishery by the year 2015.  The white sturgeon investigation goal is to recover the Kootenai River white sturgeon population to a self-sustaining level and delisting status within one generation (by 2015).  The burbot investigation goal is to implement a recovery plan for Kootenai River burbot by the year 2005.  The salmonid investigation goal is to provide management plans to improve the rainbow trout fishery by 2006, and to restore the bull trout population in the Kootenai River, Idaho.  As these studies progress we expect new information to be of value in formulating sound testable hypotheses and eventual recovery plans.

IDFG Panhandle Region

The KRFRI (1988065) compliments the Five-Year Plan for the Panhandle Region of IDFG and the present study plans have used the Kootenai River Subbasin Summary as a template for future studies. Within the Regional Five-Year Plan are the goals to recover the endangered Kootenai River white sturgeon and burbot (Petitioned for ESA listing).  Additional goals include improving the Kootenai River trout fishery to a pre-Libby Dam level.  Our rationale is based on development of sound databases and testable hypotheses.    

Kootenai River White Sturgeon Recovery Plan

As mentioned in another section of this document many of the objectives of the KRFRI are listed as measures in the Kootenai River White Sturgeon Recovery Plan.  Objectives are also based on the NMFS Biological Opinion, and on the NWPPC charge to restore native fishes that were adversely affected by hydropower and flood control development.  Objectives in the Recovery Plan include: 1) Restore natural recruitment using flow augmentation; 2) Refine, implement, and evaluate a genetically sound white sturgeon conservation program; 3) Conduct research on basic life history, and monitor the level of recruitment, survival, and recovery of Kootenai River white sturgeon; 4) Implement conservation and recovery of Kootenai River white sturgeon; 5) Monitor the status of native fishes in the Kootenai River drainage; and 6) Assess the overall success of implementation of the recovery plan and revise accordingly. 

USFWS Draft Biological Opinion for Kootenai River White Sturgeon and Bull Trout


This project is listed as necessary and appropriate.  Threats to the Kootenai River white sturgeon that are listed in the BIOP and addressed by our program include; 1) Flow reductions in velocity and depth, and spawning over sand substrate; 2) Configuration of Kootenay Lake and the change in lake levels and operational constraints at Libby Dam that affect lake level; 3) Deposition of river bottom sand below Bonners Ferry;  and 4) Reduced flows and possible associated turbidity that may be increasing risk of predation on eggs and larvae.  The “Upper Columbia River” bull trout is a species included in our studies and information gathered on the status and behavior of this fish below Libby Dam will augment the sparse amount of information available for the BIOP and Idaho.

d. Relationships to other projects 
Cooperation With Other Agencies in the Subbasin

The KRFRI is comprised of several companion studies with inter agency cooperation with other related studies.   Other FWP cooperators include the KTOI (198806400 and 199404900), MFWP (199101903), and the BCMELP.  The KRFRI has targeted white sturgeon, burbot, rainbow, cutthroat, and bull trout, and mountain whitefish in the Kootenai River and its tributaries to determine factors limiting these depressed populations.  Monitoring and Evaluation (M&E) is also a cooperative study by IDFG, KTOI, BCME and MFWP.   The Adaptive Ecosystem Assessment process is a cooperative effort between IDFG and the KTOI.  The long-term goal of the AEA process is ecosystem rehabilitation.  Large-scale sampling is coordinated with the four cooperating agencies to achieve the common goal.  In addition, we work cooperatively with the BCME subcontract through our study.   The Kootenai River within Idaho and BC is divided into work zones and the data is shared in a common file.  We now know white sturgeon, burbot, and rainbow trout are transboundary populations.  Study with BCME includes larval tows for white sturgeon and burbot in Kootenay Lake, adult white sturgeon sampling, sonic and radio telemetry for burbot and sturgeon, hoopnet sampling for burbot and juvenile sturgeon, and angler tag returns of rainbow trout tagged in Idaho and creeled in Kootenay Lake.  Cooperative trout telemetry between Montana and Idaho is also part of our trout recovery efforts with MFWP.   At the present time MFWP is in the process of completing IFIM studies that will be used to describe white sturgeon habitat.  Work completed by the USGS involving seismic and flow studies will be used to help explain historic changes in white sturgeon spawning habitat.  We also intend to cooperate with the KTOI (198806400 and 199404900) in achieving goals to improve the Kootenai River ecosystem, recover Kootenai River white sturgeon (the primary charge of the KTOI is the short-term goal to prevent extinction of white sturgeon by stocking hatchery fish), and other fish species.  The KRFRI also cooperates with MFWP (199101903) within various aspects of study.  All agencies meet frequently to avoid duplication of effort (as outlined in the Kootenai River Subbasin Summary), to coordinate efforts, and share information.  At present the KRFRI has the most complete long-term database on white sturgeon and the most complete database on year around telemetry.  In addition the burbot investigations are unique and have compiled the most detailed behavioral data on record. 

USFWS Kootenai River White Sturgeon Recovery Team

The principal investigator is a member of the Kootenai River White sturgeon Recovery Team.  All objectives and tasks are coordinated through the Recovery Team.  Input is requested from all recovery Team members.   Requests for flow tests for burbot and sturgeon studies are coordinated with BPA and USACE representatives.  The Recovery Plan for Kootenai River white sturgeon outlines two recovery goals: 1) natural recruitment, an IDFG responsibility for M&E and 2) Conservation Culture, a KTOI responsibility.  IDFG and KTOI routinely meet to discuss programs with BCME and MFWP to insure there is no duplication of effort and to share data.  Tasks outlined in the KRFRI Work Plan also include:  assisting the KTOI with brood fish collections, evaluation of survival in experimental releases of hatchery sturgeon fry from the KTOI hatchery, M&E of sturgeon spawning and rearing, and evaluation of hatchery stockings of age-2+ sturgeon from the KTOI hatchery (including contribution to the total population, intraspecific competition with wild juveniles, and condition). All white sturgeon data is shared in a common file maintained by the IDFG.  In addition are M&E of flows provided by the US Army Corps of Engineers for sturgeon spawning and rearing (as directed by a Technical Management Team and the Kootenai River White Sturgeon Recovery Team).  
e. Project history (for ongoing projects)

Initial IDFG Studies

Historically the Kootenai River has been an important river to the settling and development of north Idaho.  It also provided important fisheries to both Native Americans and other residents of north Idaho.  Few studies were undertaken on the Kootenai River in Idaho prior to the 1970s.  Within five years after operation of Libby Dam began, the IDFG started investigations to inventory the fish community, and white sturgeon, burbot and trout populations (Partridge 1983).  This work was funded by the USACE – contract DACW67-79-C-0133.  The burbot population and fisheries were found to be on the decline while the white sturgeon population was comprised primarily of adult fish.  Few juvenile white sturgeon had recruited to the fishery since Libby Dam began operating in 1974.  The first creel survey was conducted from 1979-1981.

The Kootenai River Fisheries Investigations (Project 88-65) began September 1, 1988 with a budget of about $100,000, and was a follow up study to outline the population status of white sturgeon. The project was funded by BPA.  In 1991 a separate budget was created to cover the cost of Monitoring and Evaluation of white sturgeon spawning and flows, which added about $50,000, total of about $250,000.  In 1993 an investigation of burbot, whitefish, rainbow, Westslope cutthroat, and bull trout in the Kootenai River, Idaho, began as a sub-project to augment the paucity of information on limiting factors to these important species.  A study of the trophic structure of the fish community was also part of this sub-project.  This sub-project added about $37,000 to the study with a total of about $380,000.  In August of 1995, the studies were combined to form Kootenai River Fisheries Recovery Investigations (KRFRI, 8806500).  The intent was to streamline the studies, bring them under the supervision of a program leader, and simplify the budgeting and documentation under an umbrella project. The budgets for FY 1998 and 1999 were about $540,000 and $580,000, respectively.

Past and Present BPA Funded IDFG Studies and White Sturgeon

More recent white sturgeon studies confirmed the finding of Partridge (1983) that the population was recruitment limited (Apperson and Anders 1991).  Through a cooperative effort, the IDFG and the KTOI completed an assessment of the status of white sturgeon in the Kootenai River, successfully cultured sturgeon from the endemic stock, and stocked age-1 and age-2 sturgeon into the Kootenai River (Apperson 1992; Apperson and Anders 1990, 1991).  On June 11, 1992, this population was petitioned for protection under the Endangered Species Act and was listed as endangered by the FWS on October 6, 1994.

Regulated flow from Libby dam has been identified as the primary factor limiting sturgeon spawning and early rearing. Thus, experimental spawning flows have been conducted during May-June, 1995 through 2000.  Some water for experimental flows was also provided in 1992, 1993, and 1994.   Mitigated flows resulted in greater spawning activity.  However, the recovery of only a few juveniles from the flow test years suggested there were other problems that need to be addressed (Paragamian et al. 2001, in press).   Acoustic Doppler Profiling and seismic studies were subcontracted to the USGS to provide greater insight into spawning habitat.

Sturgeon migration behavior was addressed to identify important behavioral patterns and to determine how sturgeon were responding to mitigated flows (Paragamian and Kruse 2001).  Female sturgeon behavior and migration was more attuned to environmental conditions than was male behavior.   Several environmental variables were examined to determine their effect on female white sturgeon migration to the spawning reach.  A logistic regression model built with these variables correctly predicted movement to the spawning area 93% of the time (Figure 2).  The model will be helpful in determining approximate migration or spawning time, in making water management decisions, and determining the effects of temperature fluctuations.  The model will also be useful to our study by predicting spawning migration timing to improve efficiency in the deployment of sampling gear.

A detailed investigation of sturgeon spawning habitat indicated white sturgeon were spawning over sand substrate, which was thought to be atypical for sturgeon (Paragamian et al. 2001, in press; Parsley and Beckman 1994).  The Kootenai River white sturgeon demonstrated a peculiar pattern of shifting focal spawning locations.  Our analysis indicated spawning, as documented by egg collection and telemetry for the years 1994-1999, was independent of river kilometer (rkm) location.  During four out of five years independently, from 1994 through 1999, and for the combined years 1994 through 1999, telemetry observations of expected spawners in 
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the lower (rkm 228.0-233.9) and middle (rkm 234.0-240.0) reaches were not independent of date during the spawning season from approximately May 7 to July 1.   A distinct pattern emerged in our analysis of sturgeon spawning location and the elevation of Kootenay Lake, British Columbia.  The spawning reach lies well below Libby Dam that was completed in 1972 for flood control and hydropower. Concomitant to Libby Dam construction, the elevation of Kootenay Lake, British Columbia, was lowered 2 m.  Although Kootenay Lake is 108 km downstream of the spawning reach, higher lake elevations have a backwater affect on the sturgeon spawning reach.  We found that as lake elevation rose during any given spawning season, sturgeon spawned progressively further upstream. The linear regression model indicated higher lake elevations might promote spawning further upstream at about rkm 241.5 (Paragamian et al., in progress) (Figure 3).  The substrate is composed of cobble and gravel above rkm 244.5.  This could translate to greater egg and larvae survival.

The USGS was subcontracted by the KTOI, in cooperation with IDFG, and a more detailed investigation of the river subbottom was accomplished using seismic profiling and coring in 2000.   The additional and more detailed analysis of the river subbottom indicated the sand substrate in the present spawning reach (rkm 228-238) was comprised of a series of sand dunes and a theory was developed (Paragamian 1999).   Eggs and larvae were being buried in the sand dunes and a “survival bottleneck” was present.  The eggs and larvae were possibly suffocating within the sand dunes.  Additional subbottom seismic studies in 2000 revealed a layer of cobble and gravel at rkm 242.5 below 40-60 cm of sand.

Burbot

The Kootenai River Fisheries Investigation: Stock Status of Burbot and Rainbow Trout and Fisheries Inventory was initiated in 1993 (Project 88-65).  The study was designed to address burbot abundance, distribution, size, reproductive success, and movement, and to identify factors limiting burbot, trout, and the fish community in the Kootenai River (Paragamian 1993, 1994, 1995; Paragamian and Whitman 1996, 1997, 1998, 1999).  These studies were merged in 1995 to form a “Program” the present KRFRI.

Fishing for burbot in Idaho was closed in the early 1990s. The initial investigation documented a population that was near extirpation (Paragamian 1994).  A total of only 17 burbot were caught in 1993 (CPUE of one burbot/33 net days), and 8 were caught in 1994 (CPUE of one burbot/111 net days) (Paragamian 1993, 1994).  However, numerous age groups of fish were apparent in the net catch indicating some burbot recruitment was occurring.  In comparison, IDFG Panhandle Region archives indicate a historical abundance of burbot in the Kootenai River, Idaho.  For example, during several nights of sampling in the winter of 1958, an IDFG biologist was able to capture over 200 burbot.  Paragamian (1995) sampled only one burbot between Bonners Ferry and the Montana border, and found no evidence of reproduction in Idaho.  The only burbot spawning Paragamian (1995) documented was in the Goat River, B.C.  Burbot in the Kootenai River in Idaho and BC were found to be genetically different than those in Montana above Kootenai Falls (Paragamian et al. 1999).

The burbot in the Kootenai River were petitioned for ESA listing in February of 2000 and a 90 d finding is anticipated in December 2000. Burbot in the Kootenay River and Kootenay Lake, B. C. are “Red listed” and no fishing is allowed.

Sonic telemetry was employed in 1993 and has continued through the present to monitor burbot behavior.  Of greatest importance has been the response of burbot movement to varying flows and temperatures. Telemetry studies during the winter of 1994-1995 suggested high flows and velocities impaired spawning migration of burbot. Experimental and control flows were requested of the USACE to test this hypothesis.  The experimental flows were either denied or incomplete for the following two winters.  However, during the winter of 1997-1998 three complete flow tests were provided.  Winter hydropower with its power peaking was shown to play a significant role in inhibiting populations of fluvial and adfluvial burbot in the Kootenai River from moving to spawning areas and tributaries (Paragamian 2000). In addition, biopsies of post-spawn female and male burbot indicate a large segment of the population is reproductively dysfunctional in that some burbot do not spawn and are resorbing gonadal products (Paragamian 1994; Paragamian and Whitman 1996, 1999).

These data and the timing of the collapse with the operation of Libby Dam, implicate winter hydropower and flood control operations as important factors responsible for the collapse of the burbot populations (Paragamian et al. 2000). McPhail (1995) stated “although burbot populations often increase after impoundment, the downstream effects of impoundment can be detrimental.”  Hypothesis testing and follow up studies have been requested to determine travel rates and the necessary time burbot need for winter migration to Idaho tributaries, but test conditions have not been provided.  Studies continue to request special flows for hypothesis testing and to link stress and flows to burbot reproductive dysfunction (Paragamian and Whitman 1999).  

Salmonids

Kootenai River salmonid studies began in 1980 with population surveys of the mainstem and tributaries (Partridge 1983).  Inventory studies resumed in 1993 and were focused primarily on the tributaries to the Kootenai River (Paragamian 1993).  Subsequent studies quantified population densities, and age and growth of salmonids at several reference reaches of the Kootenai River (Paragamian 1994, 1995).  Results of Paragamian’s (1993, 1994, 1995) work indicated that mountain whitefish and rainbow trout densities and growth had declined, but that abundance of young fish in tributaries appeared to be about the same, when compared to Partridge’s (1983) earlier results.  Because of a personnel shortage and funding limitations, studies to determine the factors limiting the development of salmonid populations were discontinued in 1995.

Salmonid studies were restored in 1997 as a subproject of the Kootenai River Fisheries Investigations.   Although earlier studies were primarily inventories, the present studies are designed to determine sources of salmonid recruitment and determine factors limiting salmonid populations (Fredericks and Hendricks 1997; Downs 1999, in press).

Since 1997, our research has identified numerous significant results. We have documented that at least two populations of rainbow trout use the Kootenai River in Idaho (Downs 1999, in press; Walters and Downs in progress).  An adfluvial population from Kootenay Lake spawns in the Deep Creek drainage, a major tributary downstream of Bonners Ferry (Downs 1999).  Progeny rear 2-3 years before outmigrating (about 40,000-50,000 outmigrants/yr) to Kootenay Lake, where they remain until returning to Idaho to spawn at age 4-6.  Therefore, this population contributes relatively little to the Idaho fishery.  Boundary Creek (on the US-BC boarder) produces a relatively small number of outmigrants, but these are probably from the Kootenai Lake adfluvial stock as well.  A low density, fluvial rainbow trout population exists upstream of Bonners Ferry and is at least partially dependent on recruits from outside of Idaho (e.g. the Kootenai River drainage in Montana) (Downs in press; Walters and Downs in progress).

Research in summer 2000 showed that three Idaho tributaries (Boulder, Caboose and Debt creeks) also contribute rainbow trout recruits to the Kootenai River.  However, by mid-summer during the peak outmigration, the Kootenai River is drawn down and some of these tributaries run subterranean at their deltas, making it impossible for juvenile trout to outmigrate to the river.  These built up deltas may also prevent movement of adult trout into tributaries to spawn.

Our radio telemetry studies have shown that some rainbow and bull trout migrate upstream into Montana to spawn (Walters and Downs in progress).  For example, O’ Brien Creek Montana is an important spawning tributary for Idaho bull trout, and Idaho rainbow trout have migrated to Lake and Callahan creeks in Montana during the spawning season.

Ecosystem


Adoption of the AEA method evolved in 1995 when the author of this document and the IDFG Regional Fish Manager met with the former KTOI fisheries program manager.  The intent of the meeting was to help the KTOI with future direction and to coordinate studies with IDFG to insure avoidance of the duplication of effort and maximize resources. As explained earlier to better understand the Kootenai River ecosystem and its biological interactions, the IDFG and the KTOI have used the Adaptive Ecosystem Assessment (AEA) process.  Workshops have been held in 1997-1999 and carried out to completion.  Evidence indicates the AEA process will guide us to methods of improving productivity, survival, recovery, and growth of fish in the Kootenai River through stream fertilization.   This issue of stream fertilization is so important it is recognized in the Subbasin Summary and acknowledged by participants.
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f. Proposal objectives, tasks and methods

Kootenai River Fisheries Recovery Investigations Goal: Restore sport fish populations in the Kootenai River to self-sustaining levels capable of supporting an improved sport fishery.
White Sturgeon Investigation Goal: Recover the Kootenai River white sturgeon population to a self-sustaining level and delisting status within one generation.

Objective 1: M&E experimental flows for sturgeon spawning and rearing, determine the minimum flow that will provide spawning and rearing habitat for Kootenai River white sturgeon and bring off a successful year class. 
Tasks:

a.
A sample of 50 adult sturgeon will be collected with set lines and rod and reel (pending Section 10 authorization).  Sturgeon will be measured, weighed, and fin rays collected from new captures to determine age.  All new fish will be PIT tagged and the second left scute removed.  

b.
Adult sturgeon that are expected to spawn will be fitted with a sonic and radio transmitter of 5 and 4 year duration each, respectively.  Transmitters will also be depth sensitive to allow the ability to identify where in the water column sturgeon are located.

c.
Evaluate the movement response of sturgeon pre and post spawning to test flows and temperature by tracking potential spawners with radio and sonic telemetry.   Sturgeon will be monitored weekly prior to the spawning season by boat.  Telemetry effort will be increased to daily when the local elevation runoff begins, normally in mid-April.  In addition three fixed location receivers will be deployed to allow 24 h surveillance and  fixed wing aircraft will be used once a month or in coordination with trout studies.

d.
Physical parameters (temperature, depth, substrate, and focal and mean column velocities) of habitats utilized by spawners will be measured through the migration and spawning periods and will be quantified.  Nose velocities will be measured at the locations of adults as determined by telemetry.

e.
Measure egg deposition timing as related to flows and temperature.  We will sample for deposition of eggs, and larval fish by using mats of artificial substrate to gain an index of sturgeon spawning, locations, and events.   We will distribute a minimum of 50 artificial substrate mats in sturgeon spawning areas.   Mats will be deployed when adult females move to the spawning reach or sooner by the first week in May.  Mats will be checked daily.  When eggs are collected, temperature, depth, substrate, and focal and mean column velocities of habitats used for spawning will be measured.  Eggs will be preserved in alcohol and staged in the lab to estimate the day of ovulation.

f.
We will continue to use a variety of traps, trawls, beam trawls, dual ½ m nets, D-rings, benthic sleds, and nets in the Kootenai River in order to develop a systematic scheme to measure wild and hatchery larval sturgeon abundance. 

g.
Fingerling (age-0) and yearling sturgeon relative abundance will be quantified for both wild and hatchery white sturgeon and related to flows.  We will continue testing a variety of traps, trawls, benthic sleds, small mesh gill nets and other nets in the Kootenai River or Kootenay Lake where passive or active gear is feasible. The primary sampling location will be in the vicinity downstream of egg collections. We will also quantify habitat for sturgeon early rearing life stages. Habitat of known sturgeon rearing (including juveniles) in the Kootenai River or Kootenay Lake will be compared to established habitat suitability curves that were developed for white sturgeon on the Columbia River.

h.
Sampling of adult and juvenile sturgeon in Kootenay Lake will be subcontracted to the BC Ministry of Environment Lands and Parks fisheries staff at Nelson, BC.  Canadian biologists will use traps, trawls, benthic sleds, small mesh gill nets, other nets, and angling in Kootenay Lake to sample.  Primary study areas will be the Canadian portion of the Kootenai River, and the South, North, and West Arms of Kootenay Lake.

Objective 2: Test Null Hypothesis: survival of larval sturgeon released over sand substrate is higher than larvae released over cobble substrate.

TASKS

a. The KTOI will release hatchery cultured white sturgeon sac fry in 2002.  We will measure the relative abundance and survival of these hatchery reared sac fry sturgeon simultaneous to sampling for wild larval fish (we will also use the capture of hatchery sac fry to evaluate gear efficiency and help determine the limiting life stage for survival).   Fry will be released in alternate years over two different habitats; sand substrate or cobble substrate.  A marking technique to differentiate hatchery from wild fry has not been resolved.  However, only one wild fry has been captured in 10 years of sampling and only 17 wild juveniles from flow test years.  The Kootenai River recovery team agrees that the abundance of any year class during any given sac fry release, in the absence of any other meaningful changes to the ecosystem that would improve survival, would be indicative of good hatchery fry survival.  Catch success could be compared with Chi (2 to measure differences in catch success.

b.
Larval abundance will be measured by staging two sampling boats at 0.4 and 0.6 km downstream of the release site.  The boats will fish dual ½ m nets (one on the surface and one at mid column) and D-rings (fished on the bottom).  Sampling will continue three days a week for four weeks in the respective release areas and downstream. The capture of hatchery reared larval sturgeon will help provide evidence of the life history “bottleneck” for survival.  The capture of larval sturgeon will indicate the “bottleneck” is at the egg stage. The failure to capture them at the larval stage or subsequent older ages may indicate poor survival at the egg and larval stage.  Since only one wild larval sturgeon has been captured in eight years of study, sampling for hatchery larval sturgeon may also provide an evaluation of sampling gear.  Adequate survival of hatchery sturgeon stocked as sac fry may provide evidence that hatchery sturgeon can be stocked at a younger age.

c.      Fingerling abundance and juvenile abundance will be measured and coordinated with task


g and h of Objective 1, using small mesh gill nets. 

Objective 3: Determine how changes in Kootenay Lake elevation effects white sturgeon 

spawning location.  Will cost share with USGS.   Construct Model to Simulate Flow in the Kootenai River –Tool for Evaluating the Impact of Pre-Libby Dam Era Flows and the Libby Dam Era Flows on White Sturgeon Spawning Patterns.

TASKS

a.
The computer model FOURPT will be used to simulate stream-flow conditions


in the Kootenai River. FOURPT, is based on one-dimension, partial-differential


equations of continuity and momentum, which govern unsteady open-channel flow. The 


cells in the model downstream of the spawning reach will be roughly two kilometers in 


length whereas in the spawning reach the cells will be roughly 0.2 to 0.5 km in length.


The width of each model cell is scaled to the width of the river. The model computes the 


average stream-flow velocity within each river cell. Cross-sectional velocity will be


obtained by determining the conveyance at selected river cell(s) in the FOURPT model 


using the HYDIE program. Cross-sectional velocities will be useful for assessing 


Sturgeon spawning patterns.


b. Development and implementation of the flow model to help revise the lake-river interface consists of field-data collection, model calibration, sensitivity testing, and validation. Substantial field data is required to calibrate, validate, and operate the model and includes flow or water levels at the up and downstream boundaries of the study reach, channel geometry throughout the study reach, hydraulic slope, and water-levels or flow rates at selected locations within the study reach. Channel geometry will be obtained at 40 or more cross-sections of the river. At each cross-section, the elevation of the river bank/levee on each side of the river, the bathymetry, water level, and slope of the water surface will be surveyed using a kinematic, survey grade GPS system with a base station antenna and roving antenna(s). Survey accuracy in the horizontal and vertical will be about 2 cm. This level of accuracy for surveying river geometry is necessary because the slope of the river is very gentle. Channel geometry measurements will be more concentrated in and around sturgeon spawning reaches and less in other areas. A number of discharge measurements will be made using an acoustic Doppler flow meter throughout the study area, especially in spawning areas. 

c.
The computer model FOURPT (Task 1)will also be used to simulate stream-flow


conditions in the Kootenai River and determine the historic lake-river interface.
Objective 4: Evaluate the use of artificial substrates and instream structures to improve white sturgeon egg and larval survival and relocate sturgeon spawning.  Scheduled for FY 2003.

TASKS
a.
Develop artificial spawning channels for white sturgeon.  Present spawning habitat of Kootenai River white sturgeon is thought to be unsuitable for survival of eggs and larvae.   The change in Kootenay Lake elevations is now a real issue as to why sturgeon are spawning over sand rather than cobble.  This issue is thought to be politically impossible to resolve by most Kootenai River White Sturgeon Recovery Team Members.  Russian scientists have apparently developed methods to create spawning channels for sturgeon.  Russian literature is difficult to access.  However, the principal researcher of this investigation will be attending the International Sturgeon Symposium in Oshkosh, Wisconsin, July 2001 (as well as several Kootenai River White Sturgeon Recovery Team Members).  Information gathered at this meeting will go far to help with adaptive management of sturgeon spawning habitat.

b.
Integrate evaluation of these spawning channels with the M&E of Objective 1.   Egg deposition timing as related to flows and temperature within the spawning channels will be monitored by using mats of artificial substrate.  When eggs are collected, temperature, depth, substrate, and focal and mean column velocities will be measured.  Eggs will be preserved in alcohol and staged in the lab to estimate the day of ovulation.  In addition behavior/activity of adult sturgeon will be monitored with telemetry.   Chi square tests will be used to compare egg collections and adult contacts at the artificial channel site as compared to the sand sites.

Burbot Investigation Goal: Determine the limiting factors to burbot survival and develop a recovery plan for Kootenai River burbot to restore the population to a fishable level. [If a recovery plan is not achievable under the present constraints alternative plans will be devised by the year 2005 to maintain a gene pool of burbot and/or method to maintain or enhance the numbers of wild fish.]

Objective 5: Test null hypothesis that winter operation of Libby Dam does not effect burbot migration distance or travel rate.  Burbot behavior will be measured by movement during the test and control flows, in travel time (km/day) and distance.

TASKS

a.
Burbot in the Kootenai River, Idaho and British Columbia will be captured with baited hoop and Cod nets from October 2001 through March 2002. All, burbot will be measured, weighed, and PIT tagged.  Burbot exceeding 900 g will be sonic or radio tagged, a biopsy performed for determination of sex, and reproductive status determined.  A minimum of eight burbot will be implanted with 14-month duration sonic transmitters and six with radio transmitters.  Otoliths and stomach samples will be collected from sampling mortalities.       

b.
A minimum of 10 burbot will be implanted or have attached sonic or radio transmitters. We will document the relationship between flow and flow changes (test and control conditions) and burbot travel distance, travel rates, and movement. 

Migration/travel rate will be determined to ascertain the average number of days minimum discharges are necessary for burbot to travel to Idaho tributaries from the Kootenai River in British Columbia.  This may help us to predict the maximum discharge for burbot that is necessary to achieve a timely migration and spawning of the population in Idaho.

c. One five week block of 6,000 cfs discharge (test) at Libby Dam will be requested from


the USACE for January 1 through the first week of February 2002.  Flows prior to and


after any test flows will be the control (normal water management for flood control and


hydropower). Sonic and radio telemetry will be conducted to document burbot locations, movement, travel rate, and spawning periodicity during the control and test flow conditions.  Telemetry will be conducted daily during the test conditions and four days/week during the control (the control period may be twice as long as the test period, experience indicates this is more than adequate).  Telemetry from a fixed wing aircraft may be used to supplement radio telemetry. Chi-square analysis will be used to distinguish statistical differences in movement during the test and control conditions (upstream, downstream, no movement).  ANOVA will be used to distinguish statistical differences in travel rates or distances during test and control conditions.

d.
Spawning success will be monitored during the post spawn period with D-rings placed in the Goat River (the only known spawning location for burbot) and Smith and Boundary creeks Idaho (in the event burbot escape to these historic spawning locations).  In addition 1/2 m nets will be used as active gear to search for larval burbot.  

e.
Continuous recording thermometers will be placed in the Goat River and Summit, Corn, Boundary and Smith creeks (tributary streams) and the Kootenai River to monitor daily temperatures.   Hobo continuous recording devices will be deployed October 1 and retrieved at the end of April.  We will identify the river temperature at the time of arrival of spawning burbot into Idaho and the temperature of spawning tributaries.  This information will be compared to that of the literature.  The possible effect of temperature changes in the Kootenai River (since Libby Dam) and temperatures of tributaries on burbot spawning synchrony will be examined.

f.
Hoopnets will be fished at Boundary and Smith creeks, Idaho, and associated Kootenai River pools to help monitor the adult burbot migration.  In addition telemetry data will provide locations and movement into Idaho. We will identify the time of arrival of spawning burbot into Idaho and the proportion of unspawned burbot (because of the prolonged timing that may be due to power production or flood water evacuation).   This information will be compared to that of the literature.

Objective 6: Test null hypothesis that high winter flows do not cause stress in burbot and impair reproductive fitness.

TASKS

a.
Burbot sampled in Objective 5 will also be used for study in this objective.  Blood samples will be drawn from a location 2 cm posterior of the vent or the caudal peduncle as explained by Di Stefano et al (1997).  Blood will be frozen and sent to a contracting laboratory for analysis of four plasma steroids.  Samples will be drawn as frequently as possible, given the restraints of the limited number of fish available and the fact that high winter flows make it difficult to capture burbot. Every biopsy of a burbot from the Kootenai River, Idaho, has shown some level of reproductive dysfunction (Paragamian 1995, 1996; Paragamian and Whitman 1999).
b. Plasma steroids to be evaluated will be Testosterone, Estradiol-17(, and Chloride.  Studies have shown these steroids to be useful in the detection of environmental stress in fish (Di Stefano et al.  1997).

c. Blood samples will be also be drawn from burbot sampled from Columbia Lake during 

the spawning season.  These fish will be used as a control, as they are in an unstressed situation.  Authorization has been obtained from the BC Ministry of Environment to collect 15 – 20 samples from fish caught during an escapement study on an unnamed tributary.

d. Plasma steroids to be evaluated from the control population will also be Testosterone, Estradiol-17(, and Chloride.

e.
Blood steroids from the control population will be compared to the blood levels from the

 
burbot from the Kootenai River.  ANOVA will be used to detect statistical differences.

ANOVA will also be used to detect differences in a time series for burbot from the Kootenai River.

f.
We will biopsy post-spawn burbot to assess reproductive status.  Females captured after the spawning period will be examined for the presence of unspent eggs and the extent of spawning.  Egg samples will be collected to determine their stage of development or resorption.

Objective 7: Test the null hypothesis, under laboratory conditions, that various flows and temperatures do not cause stress in burbot and impair reproductive fitness.

TASKS

a.
Subject pre-spawn burbot to four different flow and temperature tests.  Burbot will be placed into a cooled flow through raceway and subjected to velocities of about 10, 15, 20, and 25cm/s.  The highest velocity was shown to be the upper limit at which an adult burbot could sustain itself for 10 min (Jones et al. 1973).   A second test would measure the influence of temperature on reproductive fitness.  Burbot would be subjected to temperatures during the gonadal development period of 1, 3, 5, and 7 Co.   This study is founded on the fact it has been very difficult to get test conditions from the USACE.  Velocities and temperatures have changed in the Kootenai river post Libby Dam.  It is not known what influence the warmer temperatures have had on maturing burbot.  Nor is it known if flow/velocity reductions to some upper limit could provide for mature burbot and still provide for hydropower and flood control.   Neither a contractor nor a graduate student has been selected for this investigation.  However, discussions with Dr. Terry Berry of the University of Wisconsin, Madison, indicate his facilities could be of service.  A second possible location is the laboratory facility operated by the USGS at Cook, Washington, (Mike Parsley, personal communication).  A second possible qualifying contractor is Dr. Joe Cloud of the University of Idaho.

b.
Laboratory conditions would also be set for a control group of burbot.  They would be held at a minimum flow, and at temperatures similar to pre-Libby Dam, 1-3 Co.

c.
Plasma steroids to be evaluated for the control and test groups would be; Testosterone, Estradiol-17(, and Chloride.  Studies have shown these steroids to be useful in the detection of environmental stress in fish, as previously noted (Di Stefano et al.  1997).

d.
Blood steroids from the control group will be compared to the blood levels from the

 
burbot from the tests.  ANOVA will be used to detect statistical differences.

ANOVA will also be used to detect differences in a time series for burbot to help determine the duration time burbot may be able to sustain various temperatures or flows before impairment or stress can be detected.

Objective 8: Estimate the number of burbot from Bonners Ferry, Idaho, to Kootenay Lake, BC. and provide estimates of recruitment and survival.
TASKS
a.
Implant PIT tags in all burbot captured during the sampling of Objective 5 and identify all recaptured burbot by the presence of previously implanted tags in burbot > 250 mm.  Sample the Kootenai River from Bonners Ferry to Kootenay Lake, BC in a well-ordered design. To assure a minimum of error due to sampling reach bias.

b.
Record and enter all data for the year of study and previous years up to 1993, in the burbot database.

c.
Use the computer generated Seber-Jolly model to calculate an estimate of recruitment, survival, population estimate, and SE of the population estimate.  Estimates of recruitment and survival will provide an index for comparisons to recovery efforts and changes in the status of burbot.

Objective 9:) Determine affective means of sampling larval burbot and white sturgeon. 

TASKS

a, b, and c.
The feasibility of sampling larval burbot and sturgeon with D-rings, dual ½ m

nets, mid-water and bottom trawls, net gear, benthic sleds and other passive and active gear to determine year class success will be evaluated.  Sampling for larval burbot will be conducted in the Kootenai River starting at the confluence with the Goat River and continuing downstream for 2 km.  Sampling will also be conducted from the confluence with Boundary Creek and continuing downstream for 2 km (these tasks are similar to those of Objectives 1 and 5, but require more effort with the use of less conventional gear, and detailed analysis in the event larvae are sampled).  Only one larval sturgeon and one larval burbot have been sampled since 1991.  However, by using a variety of gear types at many locations, we discovered that small mesh gill nets can be an effective sampling means for juvenile fish in the Kootenai River.  This investigation would allow us to expand our efforts and try more gear types for burbot, which were primarily sampled during winter in the past.  This additional sampling may help us find concentrations of larval burbot.  Larval burbot and sturgeon will be preserved in formaldehyde and transferred to alcohol.  Water temperature and river flow and condition will be noted.

The trawl, net gear, and experimental sled sampling will begin four weeks after burbot spawn in the Goat River, or the second week in March 2002, and continue through August 2002.  Sampling will be conducted biweekly for two sample days from March through April.  Sampling from May through August will be coordinated with larval sampling for white sturgeon. This objective will be coordinated with the British Columbia Ministry of Environment - fisheries staff to expand the study area.

Objective 10): Conduct a sportfishery survey on the Kootenai River from the Montana border to Deep Creek to determine angler use, harvest, catch, catch per effort, and as part of large-scale sampling to determine eventual benefits to fertilization.
a.
Establish statistical design for the creel survey.  The literature will be reviewed to determine the most efficient creel design to use for the Kootenai River, as access is limited, and angling pressure is relatively low.

b. Interview anglers.  Anglers will be interviewed by a creel clerk at access points and by boat, and results of completed trips will be documented.  Information gathered during the interview will include:  amount of time fished per angler, species and number of fish caught and harvested, and species targeted.

c. Measure and weigh all fish.  Angler harvested fish will be measured (total length) to the nearest mm, and weighed to the nearest g.

d. Conduct instantaneous counts.  Instantaneous counts will be conducted from a jetboat and fix-wing aircraft (coordinated with aerial telemetry for sturgeon and trout studies).  Counts will be conducted at pre-selected random times.

e. Note fin clips and tags.  The creel clerk will record any fin clips or tags.  If the clerk cannot check all fish, a random sample will be checked.

f. Estimate angler exploitation.  Rainbow and westslope cutthroat trout will be collected by electrofishing and marked with a fin clip or floy tag.  The annual exploitation rate will be calculated as the proportion of marked fish harvested within one year after fish are marked.

g. Estimate use, harvest, and catch rates.  Instantaneous counts along with interview information on amount of time spent fishing, number of fish caught and number harvested will allow us to calculate angling pressure (use), harvest, and catch rates.

Salmonid Investigation Goal: Provide management plans to improve the rainbow trout fishery by the year 2006, and to restore the bull trout population in the Kootenai River, Idaho.
Objective 11: Determine the contribution of mainstem rainbow, westslope cutthroat, and bull trout spawners to the Idaho reach of the Kootenai River downstream of the Montana border.  This objective will test the null hypothesis that Kootenai River, Idaho trout populations are not supplemented by recruits from Montana waters.

TASKS

a. Trap and mark migrating juvenile trout.  Drift nets and a screw trap will be used to sample juvenile trout migrating downstream at the ID-MT border.  Fish will be marked and released back upstream of the trap to estimate trap efficiency. We will then estimate the number of recruits coming from Montana waters by dividing the number trapped by the trap efficiency.

b. Locate marked juvenile trout in the Kootenai River.  Shoreline electrofishing will be done in the fall to sample for previously marked migrants from trapping (task a) and determine the proportion of recruits coming from Montana.

c. Tag adults with floy &/or radio tags.  Adult rainbow, westslope cutthroat, and bull trout will be collected by electrofishing and hook and line, and marked to help determine movement and spawning locations.

d. Determine movement and spawning locations.  Floy tagged fish harvested and reported by anglers will provide information on movements.  Radio tagged fish will be monitored to identify spawning locations.

e. Search for trout redds in the Kootenai River.  We will do redd surveys from a boat, and by snorkeling to determine if spawning occurs in the mainstem.  We will target areas where radio tagged fish frequent during the spawning season, and areas that appear to be suitable spawning habitat.  Surveys will occur from Bonners Ferry upstream to the ID-MT border, as the reach downstream of Bonners Ferry consists mainly of sand substrate.

f. Survey spawning habitat in the Kootenai River.  Apparent suitable spawning sites will be visually located from a boat or by snorkeling.  Variables described in the literature as important to spawning habitat will be measured at these sites (e.g. substrate size, and water depth and flows).  Results will be compared to literature reports of rainbow trout spawning habitat in large rivers, to determine if suitable habitat exists in the Kootenai River.

Objective 12:  Enhance spawning habitat in the mainstem Kootenai River and tributaries and evaluate.  Test the null hypothesis that enhanced spawning habitat will not increase rainbow trout recruitment to the Kootenai River, Idaho.

TASKS

a. Identify suitable areas for enhancement.  See Objective 11, task f. above for the mainstem.  Tributary streams will be surveyed to determine where the creation of spawning channels, or spawning habitat enhancement may be feasible.  In addition, the literature will be reviewed for similar work (rainbow trout spawning habitat enhancement) done in other watersheds that may be used as a model for the Kootenai River.

b. Identify suitable control areas.  Control (reference) areas will be identified to pair with enhancement areas.  For example, Boulder Creek splits into two channels near the mouth.  One channel will receive spawning habitat enhancement, while the other channel will be used as a control.  Caboose Creek will also receive habitat enhancement, while Debt Creek, a tributary similar in size and morphology will serve as a control.

c. Construct spawning channels.  Depending on the stream chosen, enhancement may require gravel supplementation, or the use of heavy equipment to construct a new channel of suitable flows, morphology, and substrate composition.

d. Sample outmigration for evaluation.  Drift nets or emergence traps will be used to compare rainbow trout production (i.e. numbers of young-of-the-year outmigrants) in treatment vs. control streams.  Baseline (pretreatment) data on outmigrant numbers will also be collected for a minimum of two years (beginning in 2000) prior to habitat enhancement work.  Treatment and control streams will then be monitored for a minimum of two years.  Mann-Whitney tests will be used to compare each paired treatment and control, and to compare treatment streams before and after enhancement, with years serving as the replicates.  Even if replicates are to few to determine whether or not there may be a statistical difference (e.g. Carpenter 1989), these experiments can still give insight into the potential benefits of habitat enhancement.  

Objective 13: Large scale sampling, within two reference reaches, to determine the pre-fertilization and post-fertilization status of the fish community, trophic structure, densities, standing stocks, and the population dynamics of salmonids.

a. Sample the populations in two reference reaches of the Kootenai River with electrofishing gear.  These reference reaches, at Hemlock Bar and Cow Creek, have been used periodically since 1980.

b. Identify all fish captured to species, measure, weigh, finclip, and release.  Collect

            scales from all salmonids for age and growth.

c.       Estimate trophic structure of the fish community by placing fish species into the following food habit guilds: piscivore, insectivore-piscivore, insectivore, and omnivore.  Trophic structure will be based on biomass estimates.

d.      Age scales and back calculate lengths at age, calculate relative weights and condition to

maintain a database of salmonid vital statistics to determine benefits of fertilization to the       salmonid stocks.

e.      Estimate population densities of various salmonids and other species based on

 
multiple mark and recaptures (Task a) and compare pre and post fertilization.

f.
Estimate population standing stocks of various salmonids and other species based on

 
multiple mark and recaptures (Task a) and compare pre and post fertilization.

Objective 14: Evaluate the potential to reduce the temperature of Deep Creek to develop a resident trout fishery.
TASKS
a.
Determine the feasibility of cooling the water.  Deep Creek currently has a small impoundment (McArthur Lake) which warms the water above optimal temperatures for salmonids in the summer.  We will investigate if cooler water could be released from the impoundment (e.g. draw water from closer to bottom where it may be cooler), or if water from cold tributaries emptying into the impoundment could be transferred directly to Deep Creek.  This will require the monitoring of summer water temperature and dissolved oxygen profiles in McArthur Lake and summer water temperatures in tributaries to the lake to determine if a suitable source of water exists.  An engineer would then be consulted to determine the feasibility of transferring cooler water to Deep Creek.

g. Facilities and equipment
The majority of office work is centered out of the Idaho Department of Fish and Game Panhandle Region office in Coeur d’ Alene.  There are five desktop computers and one laptop computer that belong to the project.  There is access to computer printers, a fax machine, a Xerox machine and other necessary office supplies.  We have an extensive library collection for information pertaining to sturgeon, burbot and trout and can access any information through the Idaho State Library.  Field operations are centered at a field station, located at the Kootenai River National Wildlife Refuge near Bonners Ferry. There are two computers, a fax machine, desk and office supplies at the station.  There is a 32 by 36 ft boat shed to store up to four boats and sensitive equipment, in addition to a portable 30 ft storage shed, used to store one boat and other non-sensitive equipment.   Sensitive equipment is also stored inside the field station. 

This project operates with 6 boats (14’ Mirrocraft, 16’ and 18’ Boston Whalers and a 21’ Almar with outboard propeller-driven motors, a 16’ Wooldridge with an outboard jet motor and a 21’ Customweld inboard jet), and a 25’ Wooldridge used primarily for benthic trawling.  All boats are equipped with paddles, tools, life vests or cushions, boat hook, whistle or horn, fire extinguisher, anchor and rope, cigarette lighter port and a first aid kit.  Coast guard certified anti-exposure suits and jackets are also available.  We have use of four 4wd and one 2wd trucks.  One truck is equipped with a snowplow and a winch.  All trucks contain a fire extinguisher, tools, snow chains and other safety devices.


The work that pertains to sturgeon includes sampling for white sturgeon eggs, larvae and juveniles during the spring spawning season.  We capture adult white sturgeon and attach radio and sonic tags for tracking with telemetry equipment.  

Equipment used for collecting eggs includes:  1 boat; an ammo box stocked with sample vials, labels, hand-held thermometer, pens, markers, extra bolts and nuts for repairing the eggmats, pliers, screwdriver and formalin to preserve eggs; data sheets; map of the river; Eagle depth sounder with spare rechargeable batteries and a pelican case for storage; General Oceanics digital flow meter with 100’ of cable, lead weight with a fin, rope and pelican case for storage; buoys; 3.5’x4’ angle iron eggmats fitted with furnace filter material; experimental eggmat drift nets; anchors for eggmats; rope and gloves; Magellan GPS unit to locate set sites for eggmats.  A microscope is used to determine developmental stages of eggs.

Equipment used for sampling larval and young-of-the-year sturgeon includes:  1 outboard motor boat; 16’x7.5’ benthic trawl, two half-meter nets and one meter net; weights to hold half-meter nets in the water column; diver depth gauges attached to nets to determine exact depth of tow;  ammo box equipped with sample vials and labels, pencils, markers and formalin to fix samples; Eagle depth sounder with spare rechargeable batteries and pelican storage case;  boom winches on boat to run nets from; rope; timer to time tows; data sheets; river map.  

Equipment used for juvenile white sturgeon sampling includes:  1 boat; 5-6 gillnets with 1.5-2” multifilament mesh; weights, rope and buoys for use with nets; surgery kit stocked with sonic tags, downrigger wire and crimps for attaching sonic tags, Passive Integrated Transponder (PIT) tags,  envelopes for collecting fin rays, hacksaw to remove fin ray, measuring tape, sample vials and labels, knife, pens and markers; hard copy of the sturgeon database; data sheets; river map; hand-held thermometer; sonic and radio tag receivers and antennae and pelican storage cases; PIT tag reader and pelican storage case; scale for weighing fish; stretcher to hold fish in water while recording data; Bottomline Fishing Buddy depth sounder with spare rechargeable batteries and pelican storage case;  plastic tub; formalin for fixing samples; weight scale.  

Equipment for telemetry tracking of tagged adult and juvenile sturgeon includes:  1 boat; two Sonotronics USR-91 narrow band sonic receivers equipped with a DH-2 directional hydrophone and earphones and rechargeable batteries;  pelican storage cases; two model R2100 ATS, 30-32 MHz radio receivers equipped with a loop antennae; two stationary ATS model RRT2000 stationary radio receivers for 30-32 MHz tags, model DRT5040 data loggers and yagi antennas;  ATS model TSA2000, 30-32 MHz external attachment radio tags;  50-month CT-82-3 external attachment sonic tags; data sheets; river map; pencils.  We also use a DPL-275A diver-operated sonic receiver for retrieving shed sonic tags from the river bottom.

Equipment used to capture adult white sturgeon includes:  1 boat; rope, buoys, anchors, 12,14&16/O circle hooks and bait;  surgery kit containing sutures, scalpel blades, forceps, needles, tape measure, knife, hacksaw and blades to remove fin rays; sample vials and labels; markers and pencils; nitrifurizone antibiotic, alcohol, otoscope, PIT tags and injector, taigon tubing, digital scale, sonic and radio tags, downrigger wire and crimps to attach sonic and radio tags, pliers, envelopes for fin rays;  cooler to store egg samples; buckets; stretcher to hold fish in water while recording data; bilge pump to pump water over fishes’ gills during surgery; weight scale; PIT tag detectors and pelican storage case; Eagle depth sounder and pelican storage case; rod and reel gear; hand-held thermometer; data sheets; river map; hard copy of the sturgeon database; sonic and radio telemetry receivers, antennae and hydrophone and pelican storage case; winch.   A dremmel tool, slides, mounting media and a microscope are used to determine age of sturgeon with fin rays.

Miscellaneous tools and equipment include: portable thermographs, drill, skill saw, wrenches, screwdrivers, hammers etc.; materials for boat and vehicle repairs; battery charger; portable Honda pump.  SCUBA equipment is used for visual surveys and to retrieve shed sonic and radio tags as well as stuck nets and mats.  A minolta 35mm camera is available to photograph significant events.

Some of the above equipment and the following equipment is used for burbot and trout studies:  Hoopnets; backpack and boat electroshocker, screw trap, snorkel equipment, floy tags, 14-month sonic tags, 3-month radio tags, drift nets, dip nets, beach seine and measuring board.
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Idaho Department of Fish and Game


Kootenai River Fisheries Recovery Investigations

         Permanent Project Personnel

Vaughn Paragamian, Principal Fisheries Res. Bio.  Program Leader and principal investigator (2080hr)


Jody Walters, Sen. F. Research Bio. Responsible for the Salmonid investigations (2080hr) 

Vincent Whitman, Sen. Fisheries Tech. Lead technician for the sturgeon studies (2080hr)


Temporary Personnel 




TBA Fisheries Research Biologist, Responsible for Large scale sampling, creel surveys, Ecosystem rehabilitation and coordination with Kootenai Tribe  (2080 hr)


TBA Fisheries Technician, Lead technician for salmonid studies (1385hr)

TBA Fisheries Technician, assistance to white sturgeon lead technician and special studies (1385hr)


Virginia Wakkinen, Fisheries Tech, Data base and some field work (1385hr)


John Cummins, Word Processor (520)





TBA, Biological Aide, salmonid studies (1385hr)

TBA, Biological Aide, burbot studies(720hr)


TBA, Biological Aide, burbot studies (1075hr)


TBA, Biological Aide, Monitoring and Evaluation of  experimental flows for white sturgeon spawning and recruitment (3 positions, 2160 hr)


VAUGHN L. PARAGAMIAN

6399 Tall Pines Road

Coeur d’Alene, Idaho 83814

EDUCATION:

1969 Bachelor's of Science - Fish and Wildlife Science - Iowa State University

1973 Master's - Fisheries Science - University of Wisconsin, Stevens Point

WORK EXPERIENCE:

1971-1973- Wisconsin Cooperative Fishery Research Unit, University of Wisconsin (Thesis Study) Population dynamics of smallmouth bass in six Wisconsin rivers.  

1973-1977-  Iowa Department of Natural Resources, Fisheries Biologist I.

Fish Management training position, included two specific D.J. funded studies.  These two investigations were designed to resolve fish management or hatchery propagation questions and assessment of a 14-inch minimum length limit on largemouth bass population dynamics and the fishery at Big Creek Lake.  

1977-1989- Iowa Department of Natural Resources.  Fisheries Research Biologist II.

Interior Stream Fisheries Research – statewide responsibility.  Designed a supervised investigation of fish populations and fish habitat in streams and rivers throughout Iowa. 

Statewide stream fisheries, water quality, toxic substance analysis, and habitat investigation. 

1990-1992- Idaho Department of Fish and Game.  Senior Fisheries Research Biologist. Assessment of kokanee salmon stockings in Pend Oreille Lake. The main objective is restoration of the kokanee population with stockings from the Cabinet Gorge Fish Hatchery.  

1993-1998- Idaho Department of Fish and Game.  Senior Fisheries Research Biologist.

Kootenai River fisheries including recovery assessment of the Kootenai River white sturgeon, status of burbot, rainbow trout, cutthroat trout, and whitefish. 

1969- Fisheries Technician II, Alaska Department of Fish and Game Division of Commercial Fisheries – Sockeye Salmon Research.

1967, 1968 and 1973
Bio Aide Wisconsin Department of Natural Resources – Cold Water Research.

1971-1972-
U.S. Fish and Wildlife Service – Lab and Field Technician

1969-1971- US Army Military Police Corps Sargent E-5

Certified Fisheries Scientist

Publications – 42 peer reviewed publications and special reports in fisheries journals.  

Member – American Fisheries Society

Jody Walters

718 Red Fir Lane

Coeur d'Alene, ID 83815

665-0054 (h), 769-1414 (w)

EDUCATION
M.S. Zoology   Univ. of Arkansas-Fayetteville    May '93

B.S. Biology   Univ. of Wisconsin-Stevens Point  Dec '86

EMPLOYMENT HISTORY
1997-present  Senior Fisheries Research Biologist, Idaho Department of Fish and Game.

1993-1997  Fisheries Research Biologist, Arizona Game and Fish Department.

1990-1993  Research and Teaching Assistant, Arkansas Cooperative Fish and Wildlife Research Unit, Univ. of AR.  

1987-1990  Treaty Assessment Biologist and Natural Resources Assistant, Wisconsin Department of Natural Resources.

1987  Foreign Fisheries Observer, Dept. of Fisheries and Wildlife, Oregon State University.

REFEREED PUBLICATIONS
Walters, J., C. Annett, and G. Siegwarth. 2000.  Breeding ecology and behavior of Ozark bass Ambloplites constellatus.  Am. Midl. Nat. 144:423-427.

Walters, J. P., T. D. Fresques, and S. D. Bryan.  1997.  Comparison of creel returns from rainbow trout stocked at two sizes.  N. Am. J. Fish. Mgmt. 17:474-476.

Walters, J. P., and J. R. Wilson.  1996.  Intraspecific habitat segregation by smallmouth bass in the Buffalo River, Arkansas.  Trans. Am. Fish. Soc. 125:284-290.

Walters, J. P.  1994.  Spawning behavior of Etheostoma zonale (Pisces: Percidae).  Copeia 1994:818-821.

TECHNICAL REPORTS
Walters, J. P., C. Reighn, J. Hansen, and J. Olson. In Review.  Idaho supplementation studies five year report, 1992-1996.  Report to the Dept. Of Energy, Bonneville Power Administration.

Walters, J. P., T. D. Fresques, S. D. Bryan, and B. R. Vlach.  1996.  Factors affecting the rainbow trout fishery in the Hoover Dam tailwater, Colorado River.  Arizona Game and Fish Department Technical Report 22, Phoenix.  41 pp.

PROFESSIONAL MEMBERSHIPS AND CERTIFICATIONS
American Fisheries Society (including ID Chapter)

Open water SCUBA certification

Electrofishing certification (U. S. Fish and Wildlife Service)

Vincent Whitman

337 West Mill  

Coeurd’Alene,Idaho

(208) 765-2811


EDUCATION
Bachelor of Science Degree, Fisheries major, Business minor, Humboldt State University, Arcata, CA, December 1993.  GPA 3.21.


PERTINENT EXPERIENCE
Fishery Technician Senior currently employed with the Idaho Department of Fish and Game. Maintain field data and a safe working environment for the Kootenai River Research Team.  Hire and train seasonal employees in data collection, marking techniques, use of  various boats, sampling gear, and electronic equipment. Inspect and maintain a large inventory of equipment including six boats, several trucks, a field station, and a variety of nets, meters and other devices used to sample fish and their habitat.  Utilize computers to communicate and transfer data via E-mail, analyze and maintain electronic data files, produce graphs, tables and text for annual reports, 9/95 to present.

Wildlife Resource Associate with the California Department of Fish and Game. Supervised a stream survey crew to compile fisheries habitat inventories and document the distribution of fish and aquatic amphibians in the upper Sacramento River drainage. Frequently assisted with an ongoing creel survey during my employment from 4/94 to 9/95.

Scientific Aide for the California Department of Fish and Game, Wild Trout Program for two seasons. Conducted electrofishing and snorkel surveys to determine relative abundance of trout and other fish populations, 6/92 to 5/94. 

Student Research Assistant under the direction of Professor Terry Roelofs, Humboldt State University, Orick, CA, 12/92 to 5/93.  

Volunteer for Mad River State Fish Hatchery, Blue Lake, CA, and the U.S. Forest Service, Gasquet, CA. Conducted spawning surveys for chinook salmon and steelhead on Smith River tributaries for the USDA Forest Service, 2/92 to 4/93.  


OTHER WORK EXPERIENCE
Mover for Humboldt (Mayflower) Moving and Storage, Eureka, CA.  Line Cook for OH's Townhouse, Eureka, CA.  Head Baker for Mammoth Mountain Ski Resort, Mammoth Lakes, CA.  Oilfield Roustabout for Omeara and Rogers Construction, Bakersfield, CA.  Night Manager for Tedeschi's Bakery, Columbus, OH.

Joseph R. Kozfkay

2750 Kathleen Avenue

Coeur d’Alene, ID 83815

jkozfkay@IDGF.STATE.ID.US


EDUCATION     University of Idaho.  Moscow, ID.  M.Sc. in Fisheries Resources

                              January 1998-December 2000.  GPA: 4.0/4.0 scale.

                              Michigan State University.  East Lansing, MI. B.Sc. in Fisheries

                              Science.  September 1991-May 1995.  GPA: 3.1/4.0 scale.  


EXPERIENCE    Kootenai River Research Project, Idaho Department of Fish and Game,

Sep 00-Apr 01       Coeur d’Alene, ID.  Term Fisheries Research Biologist. 

Jan 98-Dec 00       College of Forestry and Wildlife Resources, University of Idaho,       

                              Moscow, ID.  Graduate Research Assistant.  

Sep 00                   Council Ranger District, Payette National Forest, United States Forest Service

                              Council, ID.  Temporary Field Technician. 

Sep 99-Aug 00      College of Forestry and Wildlife Resources, University of Idaho,

                              Moscow, ID.  Database Manager and Laboratory Research Assistant.  

May-Jun 98           College of Forestry and Wildlife Resources, University of Idaho,

                              Moscow, ID.  Laboratory Research Assistant.
  

Mar-Nov 97          Laramie Regional Office, Wyoming Game and Fish Department, Laramie,  

                              WY.  Fisheries Research Assistant.  

Aug 95-Jul 96       Fisheries and Wildlife Research Center, Missouri Department of Conservation

                              Columbia, MO.  Fisheries Research Assistant.  

May-Aug 95          Department of Fisheries and Wildlife, University of Missouri, Columbia, MO.

                              Fisheries Field Technician. 

May-Oct 94           Department of Natural Resources, Michigan State University, East Lansing,MI.  

                              Fisheries Field Technician.  

   

COMPUTER       Experience on MS Word, MS PowerPoint, MS Paint Shop, MS Excel, and SAS.

SKILLS

OTHER                Experience with operation and basic maintenance of watercraft. Experience

SKILLS                operating ORVs and ATVs.  Certified in moterboat operation, CPR, first aid, 

                              and as a SCUBA diver.


SERVICE
  Department of Fish and Wildlife Resources, University of  Idaho, Moscow,  

Jan 98-May 99       ID.  Teaching Assistant. 

Sep 98-May 99      Palouse Unit, Idaho Chapter, American Fisheries Society, Moscow,

                               ID.  Secretary.  

                 

REFERENCES    -Dr. Dennis Scarnecchia, Professor, University of Idaho, Moscow, Idaho.

                                Phone:  (208) 885-5981.  Email:  scar@uidaho.edu 



   -Dave Zafft, Fish Population Crew Supervisor, Wyoming Game and Fish Dept.                              

                                Laramie, WY.  Phone:  (307) 745-4046.  Email:  dzafft@missc.state.wy.us 



   -Scott Sowa, Aquatic Habitat Monitoring Supervisor, USGS, Columbia, MO.

                                Phone:  (573) 875-5399.  Email:  scott_sowa@usgs.gov
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