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a. Abstract 
The goal of the Nez Perce Tribe’s (NPT) White Sturgeon Program is to restore and rebuild the white sturgeon populations in the Snake River between Hells Canyon and Lower Granite dams to support a sustainable subsistence harvest of white sturgeon by the Nez Perce People equivalent to 5 kg/ha/yr.  This project addresses measure 10.4A.4 of the Northwest Power Planning Council Fish and Wildlife Program (1994) to “…fund an evaluation, including a biological assessment (Section 7.3B.1) of potential means of rebuilding sturgeon populations in the Snake River between Lower Granite and Hells Canyon dams.”  In 1996, a biological assessment of the Upper Snake River White Sturgeon was conducted by the Nez Perce Tribe (NPT) as part of BPA project # 8605000.  The Upper Snake River Sturgeon Assessment was successful in identifying: 1) regional sturgeon management objectives, and 2) potential mitigative actions needed to restore and protect the population.  However, the risks and uncertainties associated with their implementation could not be fully assessed because critical data concerning the status of the population and their habitat requirements are unknown.  Currently, under BPA project # 199700900, data on the health and status of the population and the specific life history attributes are being collected.  From these data an adaptive management plan will be developed that will 1) reassess potential mitigative actions, 2) recommend the implementation of needed mitigative action(s), and 3) present a monitoring and evaluation plan. 

b. Technical and/or scientific background
Development of the Columbia River Basin hydroelectric system created impoundments that altered the habitat and movement of white sturgeon (Acipensor transmontanus) and their principal food sources in the lower Snake River between Hells Canyon and Lower Granite dams.  As a result, it is hypothesized that: 1) natural production of white sturgeon is less than what it was before construction and operation of the hydropower system, 2) white sturgeon rearing habitat in many areas is underseeded because of the reduction in spawning habitat caused by the hydropower system construction and operations, 3) white sturgeon production can be significantly enhanced by some combination of spawning and rearing habitat restoration and supplementation, and 4) naturally spawning white sturgeon populations can be preserved and optimum rates of production can be restored while concurrently maintaining conservative tribal and recreational fishing opportunities (CBFWA 1997).  However, data to fully assess these hypotheses, or critical assumptions, concerning the Snake River white sturgeon population between Hells Canyon and Lower Granite dams (Figure 1) have not been collected.  Development of an adaptive management plan identifying strategies or needed mitigative actions to rebuild the white sturgeon population between Hells Canyon and Lower Granite dams is contingent upon collection of these data.

Traditionally, the Nez Perce People harvested Snake River white sturgeon for subsistence purposes.  However, subsistence fishing had been severely limited as a result of low white sturgeon numbers between Hells Canyon and Lower Granite dams.  The objective of the program is identify means to restore and rebuild the Snake River white sturgeon population between Hells Canyon and Lower Granite dams in order to support a sustainable annual subsistence harvest of white sturgeon equivalent to 5 kg/ha/yr (CBFWA 1997).  If the population has not changed dramatically over the last 23-28 years since the completion of Lower Granite Dam in 1975 and the closure of catch-and-keep fishing in 1970, scientifically sound mitigative actions or management strategies would need to be applied to realize the harvest objectives.
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Figure 1. Study area from Lower Granite Dam to Hells Canyon Dam on Snake River and major tributaries (Clearwater and Salmon rivers).

The Nez Perce Tribe (NPT) has begun a multi-year research effort to address measure 10.4A.4 of the Northwest Power Planning Council’s Fish and Wildlife Program (NPPC 1994) that calls for Bonneville Power Administration (BPA) to “…fund an evaluation, including a biological assessment (section 7.3B.1) of potential means of rebuilding sturgeon populations in the Snake River between Lower Granite and Hells Canyon dams.”  In 1995, during the first phase of this project a Biological Risk Assessment Team (BRAT) was assembled to develop a risk assessment for white 

sturgeon in the Upper Snake River between Hells Canyon and Lower Granite dams.  BRAT participants included a wide range of professionals from a variety of federal, state, private, and tribal agencies that were knowledgeable and concerned about white sturgeon ecology, the Snake River system, and regional ecological issues.  The resultant Upper Snake River White Sturgeon Biological Assessment (Carmichael et al. 1997) identified: 1) regional white sturgeon resource objectives, and 2) potential mitigative actions that could be used to achieve regional objectives.  

Regional white sturgeon resource objectives identified by Carmichael et al. (1997) primarily addressed the preservation and/or restoration of the integrity (health, persistence, genetic diversity) of the white sturgeon population in the Snake River and the reestablishment of tribal and non-tribal harvest.  The BRAT also indentified a wide variety of potential mitigative actions that could be applied to achieve these objectives (Carmichael et al. 1997).  Potential actions included: 1) restoration and supplementation of sturgeon food resources, 2) alteration of flows from Hells Canyon Dam, 3) reduction of contaminants in Lower Granite Reservoir, 4) identification and reduction of impacts of the catch-and-release fishery, 5) supplementation, and 6) permanent reservoir drawdown.  These potential mitigative strategies are consistent with those identified by the Resident Fish Managers of the Columbia Basin Fish and Wildlife Authority for white sturgeon in the Lower Snake Subregion relative to restoring a sustainable annual harvest or use equivalent of 5kg/ha/yr (CBFWA 1997).

The risks associated with the implementation of these potential actions, as well as a no actions alternative, were also analyzed in Carmichael et al. (1997) using the risk assessment process described by Lestelle et al. (1996).  However, the BRAT was not able to fully assess the risks and effectiveness of individual mitigative actions because of a lack of basic information concerning the white sturgeon population in the Snake River between Hells Canyon and Lower Granite dams.

Carmichael et al. (1997) identified specific environmental and ecological information concerning white sturgeon in the project area that are unknown and need to be obtained before the effectiveness of potential mitigative actions can be fully assessed (Table 1).  This list indicates that little information regarding the ecology or current status of white sturgeon population in the Hells Canyon-Lower Granite reach is available.  Without this information critical uncertainties exist concerning rearing and spawning habitat, how rearing and spawning habitat is affected by hydropower, whether the population is currently at equilibrium or if the system is a carrying capacity, and how population dynamics of white sturgeon have been affected by isolation.  This lack of information prevents a full assessment of the need for supplementation, alterations in hydropower operations, habitat restoration, and restoration of natural food resources.  A rigorous evaluation of the effects of the no action alternative is also not possible without additional information.

This project is attempting to answer some of the health and status questions, specifically 1.a, 1.b, 1.c, 1.d, 1.f, 1.g, 1.h, and 1.i, as well as all of the life history attributes, 2.a through 2.d.  Two of the remaining critical uncertainties that are being examined are number 4, which is being done by the Environmental Protections Agency and number 5, which is being done by BPA project number 9902200.  The degree and effect of entrainment and recruitment (number 3) and the effects of the catch-and-release fishery on the population (number 6) are not currently being evaluated at this time.  However, there have been proposals submitted to evaluate these uncertainties in other white sturgeon populations within the Columbia River basin.

Table 1.  Information needs identified by the Biological Risk Assessment considered fundamental to evaluating the effectiveness and need for mitigation actions in restoring the white sturgeon population in the Snake River between Hells Canyon and Lower Granite dams.

1. The health and status of white sturgeon population;

a. Abundance estimates throughout entire reach,

b. Density by habitat type and reach,

c. Age specific growth rates (length and weight) by sex,

d. Sex ratios by age,

e. Age specific fecundity (either from this stock or surrogate stock),

f. Age at maturity for females,

g. Spawning periodicity for females,

h. Total mortality by age,

i. Physiological measures of health-developmental condition factors, and 

j. Food habits.

2. The specific life history attributes of the population;

a. Spawning locations and timing,

b. Egg and larvae distribution patterns,

c. Young-of-year movement and rearing patterns, and

d. Adult movement and rearing patterns.

3. The degree and effect of entrainment and recruitment from upstream on the population;

a. Magnitude by life stage, and

b. Timing.

4. The effects of contamination of the population.

5. The genetic characterization of the population and a comparison with other Columbia River basin white sturgeon stocks.

6. The effect of the catch-and-release fishery on the population.

c. Rationale and significance to Regional Programs
Columbia River Basin Fish and Wildlife Program
The intended goals of the 2000 Fish and Wildlife Program (NPPC 2000) are furthered with the initiation of this project: 1) “Halt declining trends in salmon populations above Bonneville Dam by 2005” 2) “Restore the widest possible set of healthy naturally reproducing populations of salmon in each relevant province by 2012” 3) “Increase total adult salmon runs above Bonneville Dam by 2025”.

This project will provide information as directed by the Columbia River Basin Fish and Wildlife Program.  The 2000 Columbia River Basin Fish and Wildlife Program directs that significant attention to rebuilding healthy, natural producing fish populations by protecting and restoring habitats and the biological systems within them (NPPC 2000).  This proposal supports an adaptive management process using an experimental approach to achieve abundant and productive fisheries and to implement no-net decline management actions that support the recovery of ESA listed stocks, and evaluate effectiveness of management actions (NPPC 2000).  The 2000 Columbia River Basin Fish and Wildlife Program has three primary strategies: (1) identify and resolve key uncertainties for the program; (2) monitor, evaluate, and apply results, and; (3) make information from this program readily available.  

Any proposed recovery efforts for Snake River white sturgeon require knowledge of specific life history strategies, critical habitat for spawning and rearing, downstream emigration, and upstream migration.  This information will provide data to describe responses of populations to habitat conditions in terms of productivity and life history diversity (biological performance) as well as description of the environmental conditions or changes that will achieve the desired population characteristics (environmental characteristics).  Biological objectives should be empirically measurable and based on explicit scientific rationale and should become increasingly quantitative and measurable at smaller levels (i.e. basin, province, sub-basin, etc.) (NPPC 2000).  Information from this project will provide quality data that can be better utilized to provide the basis for improved monitoring techniques as requested in the Columbia River Basin Fish and Wildlife Program (NPPC 2000).

This project also addresses measure 10.4A.4 of the Northwest Power Planning Council Fish and Wildlife Program (1994) to “…fund an evaluation, including a biological assessment (Section 7.3B.1) of potential means of rebuilding sturgeon populations in the Snake River between Lower Granite and Hells Canyon dams.”  The NPPC encouraged the identified sturgeon studies to be undertaken and completed quickly and on-the-ground projects identified and implemented as soon as possible to address the needs of this species.  The NPPC also encouraged sturgeon studies be coordinated to avoid redundant work and to increase the potential for learning. 

Snake Hells Canyon Subbasin Summary

This proposal is consistent with many of the goals, objectives, and strategies detailed in the Snake Hells Canyon Subbasin Summary (Statler et al. 2001).  Specifically those goals list by the Nez Perce Tribe to “conserve, restore and recover native resident fish populations including sturgeon…” and “Protect and enhance sturgeon, resident fish, and wildlife resources”  (Statler et al. 2001).  Other needs that are addressed in the Snake Hells Canyon Subbasin Summary (Statler et al. 2001) that are closely related to this proposal include:

       Strategy 4.  
By 2005, determine the status and distribution of white sturgeon populations in the subbasin.

Action 1.  
Describe the population size, age structure, and recruitment.

Action 2.  
Determine the connectivity with Salmon River sturgeon populations.

Action 3.  
Evaluate the effects of tribal harvest on the population.

Action 4.  
Protect, improve and restore habitat.

Action 5.  
Develop plan to ensure population viability.

d. Relationships to other projects 
BPA 8605000- White Sturgeon Productivity Status and Habitat Requirements
The 8605000 project was designed as a cooperative effort among the agencies involved in restoration and enhancement of white sturgeon populations in the Columbia and Snake River basins. Initial assessment of the Snake River white sturgeon between Hells Canyon and Lower Granite dams by NPT was conducted as part of the this project.  This project has provided the framework and techniques for assessment of the health and status and identification white sturgeon habitat used for spawning and rearing.  Although, NPT White Sturgeon Project is now included under the BPA Umbrella Agreement the Tribe has continued its involvement with the 8605000 Project as a member of the Columbia Basin White Sturgeon Cooperators Group.      

BPA 9902200- Assessing Genetic Variation Among Columbia Basin White Sturgeon Populations

Our project provides samples for genetic characterization with the rest of the Columbia River stocks in order to track gene flow and identify the genetic health of the Snake River population.

BPA 8806500-  Kootenai River Fisheries Recovery Investigations

This project is doing complementary work to restore a white sturgeon population outside the bounds of this study.  This is primarily an information exchange relationship on data collection techniques and sampling protocols.  
BPA 8806400- Kootenai River White Sturgeon Studies and Conservation Aquaculture

This project is doing complementary work to restore a white sturgeon population outside the bounds of this study.  This is primarily an information exchange relationship on data collection techniques and sampling protocols.  

BPA 9903200- Oxbow/Hells Canyon Reservoir Consumptive Sturgeon Fishery

This is complementary work being done outside the bound of our project to test the feasibility of providing a sturgeon fishery to offset loss of production due to the hydo-system.  We exchange information on data collection, analytical methods, and other technical issues.
Idaho Power Company, Hells Canyon Relicensing Project FERC No. 1971
Concurrent with the work being done by NPT, Idaho Power Company (IPC) is assessing the status and habitat use of white sturgeon in the Hells Canyon Reach of the Snake River (IPC 1997).  Because of the similarity in the objectives and tasks being assessed,  a formal agreement to share data has been established and the majority of the work proposed by NPT will be conducted on the Snake River below the mouth of the Salmon River.  Randomized sampling conducted to estimate the size of the population will not include the Snake River reaches above the mouth of the Salmon River.  Tracking and assessment of spawning and rearing habitat will be conducted throughout the study area, including the Snake River reach above the mouth of the Salmon River.  However, coordination with IPC is ongoing to reduce duplication in defining and identifying spawning and rearing habitat throughout the Hells Canyon section of the Snake River. 

e. Project history (for ongoing projects) 

The Nez Perce Tribe began a multi-year research effort in 1995 as part of BPA Project # 8605000 to address measure 10.4A.4 of the Northwest Power Planning Council’s Fish and Wildlife Program (NPPC 1994) to “...fund an evaluation, including a biological assessment (Section 7.3B.1) of potential means of rebuilding sturgeon populations in the Snake River between Lower Granite and Hells Canyon dams”. The NPPC encouraged the identified sturgeon studies to be undertaken and completed quickly and on-the-ground projects identified and implemented as soon as possible to address the needs of this species.  The NPPC also encouraged sturgeon studies be coordinated to avoid redundant work and to increase the potential for learning. 

In 1995, during the first phase of this project a biological risk assessment team (BRAT) was assembled to develop a risk assessment for white sturgeon in the Upper Snake River between Hells Canyon and Lower Granite dams.  BRAT participants included a wide range of professionals from a variety of federal, state, and private agencies that were knowledgeable and concerned about white sturgeon ecology, the Snake River system, and regional ecological issues.  The Upper Snake River White Sturgeon Biological Assessment (Carmichael et al. 1997) was successful in identifying: 1) regional white sturgeon resource objectives, and 2) potential mitigative actions that could be used to achieve regional objectives.  The BRAT also identified a list of critical uncertainties that need to be answered before a complete evaluation of risks associated with mitigative actions can be completed.  This resulted in the development of a multi-year study design (Hoefs 1997) to gather some of this needed information.  In addition to the BRAT and study design several annual reports have been written including the 1997, 1998, and1999. 

f. Proposal objectives, tasks and methods
Goal:  The goal of this project is to determine the need and identify potential measures for protecting and rebuilding populations conducive to subsistence harvest and mitigating for effects of the hydropower system on productivity of white sturgeon in the Snake River between Lower Granite and Hells Canyon Dams, including the Clearwater and Salmon rivers.

Objective 1:   Evaluate the need and identify potential actions for protecting and restoring populations to mitigate for effects of hydropower on white sturgeon productivity. (completed)

Task 1.a: Conduct a biological assessment for Snake River white sturgeon.  The Upper Snake River White Sturgeon Biological Risk Assessment (Carmichael et al. 1997).  Identification of critical uncertainties concerning Snake River white sturgeon population that is needed before risks of potential mitigative actions can be fully assessed.

Objective 2:  Determine the status and characteristics (reproductive and early life history) of the Snake River white sturgeon population between Hells Canyon and Lower Granite Dams, including the major tributaries (Clearwater and Salmon rivers).


Task 2.a:  Estimate white sturgeon abundance throughout entire study area and determine

if there has been any marked change in abundance or age structure of the population over the last 25 years.

Methods:  To estimate the size of the population (Task 2.a) mark-recapture estimators will be used (Ricker 1975, Otis et al. 1978. White et al. 1982).  The basic assumptions when using mark-recapture estimators are that: 1) the population is closed, 2) the sample is random from within the population, 3) the individuals do not lose their marks, and 4) the marks are recognizable throughout the period of study (Manly 1992).   In most cases, it is difficult to measure or verify whether these basic assumptions are met.  Thus, sampling will be randomized by reach and designed so data collected can be used to test whether white sturgeon are emigrating or migrating between reaches within the Snake River and/or it’s tributaries (the Salmon and Clearwater Rivers) defining populations of interest.  The program Capture (Otis et al. 1978) will also be used to estimate the population size. This program estimates the population using a variety of capture/recapture models (including the Jolly-Seber open population model), tests the assumptions of each, and determines which model is most appropriate (White et al. 1982).  The white sturgeon population will be estimated (95 percent confidence intervals) throughout the study area, in individual reaches, and for various size/age class.  Sampling intervals, where marked fish will not be counted as recaptures in the population estimate, will be determined using recapture rates.  Initially, sampling intervals will be set from May of one sampling year to May of the next.  This will provide a natural break in sampling due to high spring runoff, marks spawning and new recruitment into the population.  If recapture rates are high, biannual estimates may prove to be reliable.


Captured white sturgeon will be examined for previous marks and unmarked sturgeon marked with a PIT tag.  PIT tags will be injected approximately 2 to 3 cm inches behind the head plate, on the left side.  PIT tags have been shown to be highly retentive (Clugston 1996) and are easily detectable using portable handheld scanners.  Initially white sturgeon will be double tagged with a FLOY anchor tag below the dorsal fin and retention rates for PIT tags tested.


A random sampling design will be used to capture fish used to estimate population sizes and assess movement between sampling reaches.  The Snake and the Salmon Rivers were divided into 11 major study reaches based on perceived habitat differences, and/or accessibility (Table 2).  Eight major study reaches were identified on the Snake River based on natural stream drainage system and habitat distinctions between Lower Granite Reservoir and the free flowing river  (Carmichael et al. 1997).   The Salmon River was divided into three major reaches, based primarily on access.  In addition, some of the larger reaches were sub-divided into smaller manageable sampling sections ranging from 15 to 30 km.  Major divisions and sampling units may or may not reflect white sturgeon distributions, but do reflect access and impact the types and effectiveness of the sampling gear used to capture fish.  

Table 2.  Study reaches and sampling units on Snake and Salmon Rivers.                                      

River

 
    




River Km

Length



Reach 






Lower   Upper
 
(Km)

Snake River


1 Lower Section L. Granite Reservoir





1A. L. Granite Dam-Blyton L.


174
190.5

16.5



1B. Blyton L.-Steptoe Canyon


190.5
207  

16.5


2 Upper Section L. Granite Reservoir





2 Steptoe Canyon - Clearwater River

207  
224

17  


3 Clearwater River - Tenmile Rapids


224   
240

16 


4 Tenmile Rapids - Grande Ronde



4A Tenmile Rapids - Buffalo Eddy

240
256

16



4B Buffalo Eddy - Grand Ronde


256
271  

15 



5 Grande Ronde to Salmon River







5A Grande Ronde - Cache Cr. 


271    
285

14 




5B Cache Cr. - Salmon River


285
303  

18  


6 Salmon River to West Creek






6A Salmon River -Christmas Creek

303    
323

20  



6B Christmas Creek- West Creek 

323
344

21  


7 West Creek to Sheep Creek



344
369
            25


8 Sheep Creek to Hells Canyon Dam


369  
398  

29  

Salmon River


9 Lower Salmon Gorge







9A Mouth - China Cr. 



0
21

21




9B China Cr -
Unnamed Cr.


21
42

21


   Upper Salmon Gorge



9C Unnamed Cr.- Rock Canyon


42
63

21



9D Rock Canyon -White Bird Creek

63
84

21

                                                                                                                                                               
10 Middle Salmon Reach



10A White Bird Creek- Slate Cr. 

84
100

16



10B Slate Cr. - Lucile



100
116

16



10C Lucile - Riggins



116
132

16


11 Upper Salmon Reach



11A Riggins -
Allison Cr.


132
150

18



11B Allison Cr. - French Cr.


150
167

17 



11C French Cr. - Vinegar Cr


167
185

18


The Clearwater River was not divided into sampling sections and will not be included in the estimation of population size in the study area.  The number of white sturgeon reported in the Clearwater River historically is low.  Areas in the Clearwater River where historically white sturgeon have been reported will be targeted to assess the distribution of white sturgeon.


Accessible sampling reaches throughout the Snake and Salmon Rivers will be randomized and one or two reaches will be sampled per week each by a three person crew during the July through December sampling period.  Reaches will be weighted based on sturgeon densities before randomized so areas of high densities will be sampled at a greater intensity than those areas with lower densities of fish.  Areas of low sturgeon densities that have previously been identified include the two lower reaches within Lower Granite Reservoir (Lepla 1994).  These two sections will be combined when sampled, thus reducing the sampling effort by 50 percent.  As other reaches are identified with low densities, sampling effort will reduced either by combining reaches or weighting them before they are included for random selection. Care will be taken not to confuse seasonal changes in densities throughout the study area with areas where densities may be limited due to lack of habitat.  Schedules of randomly selected sampling reaches are tentative and need to be evaluate and modified monthly and even weekly if necessary depending on the prevailing flow conditions and access. 


Within each randomly selected sampling reach (selected from all reaches accessible at the time) each 0.5 kilometer will be considered a potential sample location.  Because habitat has not been surveyed, sampling locations will not be stratified by habitat characteristics (depth, velocity, substrate type) that may or may not be affecting sturgeon distributions.  The random design being employed is expected to yield an estimate unbiased by habitat.  Approximately ten sampling locations will be randomly chosen, per reach, per week to be sampled using setlines or hook-and-line.

Concurrent with the work being done by NPT, Idaho Power Company (IPC) is assessing the status and habitat use of white sturgeon in the Hells Canyon Reach of the Snake River (IPC 1996).  Because of the similarity in the objectives and tasks being assessed, NPT and IPC have a formal agreement concerning data sharing.  Pursuant to such an agreement, the majority of our work on the Snake River will be conducted below the mouth of the Salmon River.  Thus, randomized sampling conducted to estimate the size of the population will not include the Snake River reaches above the mouth of the Salmon River.  


White sturgeon that are being captured and marked to estimate the size of the population size will also be used to collect information on the age/size structure of the population throughout the study area.  Fifty to one-hundred of the white sturgeon from a variety of size classes will be aged by clipping a section of the pectoral fin and counting annual ring formations (Cuerrier 1951,  Nigro 1989, Rien and Beamesderfer 1993, Tracy and Wall 1993).  A high degree of error exists in aging sturgeon over 20 years old (Wilson 1990).  Thus, the majority of sturgeon will be classified into age classes using age/length relationships that have been derived from earlier studies in the Snake River between Hells Canyon and Lower Granite dams (Coon et al. 1977, Lukens 1985, Lepla 1994).  We will collect and age pectoral fin rays to test the validity of the age/length relationship.  


Two primary sampling methods are proposed to capture white sturgeon to estimate the size and structure of the population and collect population dynamics data: 1) setlines, and 2) hook-and-line.  Set-lines appear to be the most efficient per unit effort at sampling white sturgeon (Elliott and Beamesderfer 1990, Parker in press).

Setlines consist of 100 feet of an anchored bottom-line with a series of gangen lines attached using snaps.  Gangen are rigged with circle hooks attached approximately every ten feet (as described by Lepla 1994, Apperson and Anders 1990).  A mixture of ten 10/0, 12/0, 14/0, and 16/0 galvanized barbed circle hook will be used on each line.  Pickled squid, lamprey, and other available fish will be used to bait lines.  Catch bias associated with hook size and bait type will be assessed.  Setlines will be checked twice a day.  Setlines in Lower Granite Reservoir will be set perpendicular to the channel and marked by a buoy only near the shore out of the shipping lane. 


Hook-and-line sampling will be conducted where multiple passes by boat are not possible or to supplement setline fishing.  Sixty pound or greater test Dacron line with either barbless ‘J’ hooks and barbless circle hooks of varying size will be used.  Again a variety of baits will be used and bias associated with individual fishers, bait type, and hook sizes will be tested.  Data concerning duration and location of setlines and fishing using hook-and-line will be recorded. 


Captured white sturgeon will be processed aboard the collection boat or at the site of collection on the shore.  If more than one fish is caught at time, sturgeon that are less than 100 cm in length will be placed in a holding tank replenished periodically with river water to maintain temperatures and oxygen levels consistent with the river.  White sturgeon greater than 100 cm in length will be held in the river and secured to the boat with a tail strap.  Captured white sturgeon brought aboard the boat will be placed in a vinyl stretcher being fed by river water while being processed.  White sturgeon research in the Lower Columbia and Kootenai Rivers has shown that if the fish and gills are kept moist the effects of handling are minimized and no anesthetic is needed during processing.  After fish are processed they will be released at location of capture. 

Task 2.b:  Identify spawning behavior and movements of gravid females and mature

males before, during, and after spawning.  Identify spawning locations.

Methods:  An attempt will be made to radio and sonic tag at least 5 potential spawning females (late vitellogenic egg stage; Beer 1981) each year.  Fish will be fitted with both sonic and radio transmitters to ensure that they can be tracked between deep pools in the reservoir and rapids in the upper sections of the Snake River and the Salmon River.  Transmitters will be mounted on the dorsal fin using stainless steel wire (Apperson and Anders 1990). Tagged white sturgeon will initially be located once a week, through triangulation, using yagi antenna and/or a hydrophone with a Lotek SRX 400 receiver adapted to receive sonic signals.  The frequency of locations may be increased depending on the variability and patterns of habitat use and movement. 


In addition, fish > 150 cm will be sexed by making a small incision (1.5 -2 cm) along the side of the abdomen. Gonad tissue will be removed through this incision and used to determine sex and maturity (Conte et al. 1988).  The incision will be closed using a liquid suture.  


.     

Task 2.c:  Verify spawning activities, timing, and locations.

Methods:  Artificial substrate mats (McCabe and Beckman 1990) will be used to document white sturgeon spawning.  The substrate mats were modified by Parsley and Kappenman (2000) and are on loan from the USGS Columbia River Research Laboratory.  The mats will be held to the river bottom with concrete anchors that were secured to the substrate frame with a steel cable.  A buoy line will be attached to the anchors for retrieval.  The substrate mats provide a course surface area for the highly adhesive white sturgeon eggs to attach.  Sampling time will correspond with the peak spawning temperatures, approximately 10 to 18° C (Parsley and Kappenman 2000).  Mats will be retrieved every 48-72 hours (Marchant and Shutters 1996) and examined for eggs and larvae.  Eggs and larvae will be preserved in formalin for later identification.  Temperature, near substrate velocity and substrate were recorded at sampling sites.

Task 2.d:  Determine distribution/movement of fish, abundance of various age classes of

white sturgeon per reach throughout the system and determine life history characteristics to be used in modeling population dynamics.

Methods:  This information will be gathered in two parts 1) information gathered as part of task 2.a, the recaptured fish locations and their movements relative to their last capture location and 2) radio tracking of sub-adult fish.  Efforts will be made to radio tag 20-30 sub-adult fish throughout the study area in conjunction with task 2.b.

Objective 3:Determine habitat used for spawning and rearing of white sturgeon in the Snake River between Lower Granite and Hells Canyon Dams, including major tributaries (Clearwater and Salmon rivers).

Task 3.a:  Describe environmental conditions at locations where sub-adult and adult fish are captured.

Methods:  Water depth, water column velocity and turbulence, and substrate characteristics will be measured, if possible at each sampling location.  The depth to the nearest 0.1 m will be measured either with a depth finder or calibrated sounding reel.  Velocities will be measured near the bottom and at 0.8 and 0.2 the depth using a Marsh McBirney portable flow meter attached to a sounding weight.  Turbulence, the variance in flow velocity over time, will be measured by recording variations in velocity over a 2 minute period.  Variance will be characterized by calculating the standard deviations in the readings.  Substrate size classes, if collectable, will be analyzed using sieves and particle composition classified using the Wentworth scale (Church et al. 1987).  At other sites substrates will be characterized at low water when water clarity is the best using a remote underwater video camera, and/or scuba gear, before high flows can alter substrate at locations previously sampled.

Objective 4:  Coordination with fisheries co-managers and funding entities and dissemination of information.   

Task4.a:  Attendance of regional white sturgeon technical/management meetings.  

1. White Sturgeon Research Coordination Meeting

2. American Fisheries Society 

3. White Sturgeon Technical Advisory Committee

4. Native American Fish and Wildlife Society

Taks4.b:  Data compilation and report writing.

Methods:  Generate annual reports and publish journal articles.

Objective 5: Develop an adaptive management plan. 

Task5.a:  Fully assess the risks associated with mitigative actions using information collected.

Methods:  Gather and incorporate new information into Eco-system Diagnosis and Treatment process and reevaluate the management actions from BRAT with the new information. 

Task 5.b Make recommendations for implementation of mitigative action(s).

Methods:  Generate report based on re-evaluation of management actions contained in Biological Risk Assessment and determine which action(s) has highest probability of restoring population. 

Task 5.c Develop an implementation, evaluation and monitoring plan.

Methods:  Generate a study design based on the recommended management action.

Objective 6: Restore population to provide an annual sustainable harvest of 5 kg/ha/yr.

Task 6.a:  Implementation of mitigative action(s).

Task 6.b:  Evaluate and monitor effectiveness of action(s) by quantifying changes in population.

g. Facilities and equipment
Office and storage space is provided by the Nez Perce Tribe at the Lapwai Headquarters Office and at the NPT White Sturgeon Experimental Production Facility in Clarkston WA.  Non-expendable field and office items (boats, computers, sampling gear, etc.) needed to complete the project as outlined for sampling have previously been purchased in 1996 and 1997.  In addition, sampling gear and boats are available on loan from other Tribal Projects supported under the BPA Umbrella Agreement with the NPT Tribe Fisheries Department.  Annual costs to operate and maintain GSA vehicles are included in each year’s budget projections.
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