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a. Abstract 
Subsistence fishing for white sturgeon Acipenser transmontanus is of great cultural significance to the Nez Perce Tribe.  However, subsistence fishing by the Tribe has been severely restricted in recent years with the decline of sturgeon abundances due to hydropower development in the Columbia and Snake River basins resulting in losses of spawning habitat, reductions in anadromous prey base, and expansion of exotic game and non-game fish species.   In response, the Nez Perce Tribe envisions developing a “put and take” white sturgeon fishery in Oxbow and Hells Canyon reservoirs using cultured and/or wild fish, to provide additional subsistence fishing opportunities to the Nez Perce Tribe as well as providing for the first non-tribal harvest of white sturgeon in the Mid-Snake River since 1970.  The developed fishery would be an ‘in kind, out of place’ mitigation project, designed to mitigate for loses of white sturgeon subsistence fishing opportunities in the Columbia and lower Snake River.  These reservoirs reside inside the 1855 treaty boundary within which the Nez Perce Tribe retains hunting and fishing rights.  The goal of this proposed project is to determine the feasibility of a put, grow, and take white sturgeon fishery in Oxbow and Hells Canyon reservoirs.

b. Technical and/or scientific background
The pristine Columbia River was characterized by large spring floods and dynamic seasonal changes in habitat and the availability of white sturgeon Acipenser transmontanus anadromous prey including salmonids Oncorhynchus spp., eulachon Thaleichthys pacificus, and Pacific lamprey Lampetra tridentata (Beamesderfer et al. 1995).   However, development of the Columbia River basin for hydroelectric power generation has profoundly altered the riverine environment (Parsley and Beckman 1994, DeVore et al. 1995).  Dam construction and operation have reduced white sturgeon access to different habitats, reduced seasonal variation in habitat by controlling annual floods and reduced habitat diversity by creating a series of homogeneous reservoirs (Beamesderfer et al. 1995) which may not furnish optimal conditions for the white sturgeon life cycle in all years (North et al. 1993).  These habitat changes have favored different prey, predators, and competitors than were historically present (Beamesderfer et al. 1995) and may preclude natural recovery to historic levels (Parsley and Beckman 1994).
Traditionally the Nez Perce people fished for subsistence purposes throughout much of the Columbia River basin.  Traditional fishing methods included weirs, dip nets, spears, harpoons, seines, and hooks and lines (Landeen and Pinkham 1999).   A commercial fishery for white sturgeon started on the Columbia River in the 1880's and reach a peak yield of nearly 2.5 million kg in 1892 then declined to less than 45,400 kg by 1899 (Rieman and Beamesderfer 1990).  Numerous regulations were enacted following the collapse of the sturgeon fisheries to help restore sturgeon populations (DeVore et al. 1995).


The white sturgeon population below Bonneville Dam has recovered sufficiently from years of over fishing to support important recreational and commercial fisheries (McCabe and Tracy 1994).  However, Beamesderfer et al. (1995) estimated much less potential yield in Bonneville, John Day, and the Dalles Reservoirs than in the unimpouned (downstream of Bonneville Dam) Columbia River.  The lower yields in the reservoir populations was attributed, in part, to limited recruitment, as the unimpouned river provided the best conditions for all life cycle stages whereas the impounded reservoirs did not (Beamesderfer et al. 1995).  Parsley and Beckman (1994) suggested that rearing habitat in these impounded reaches could biologically support more white sturgeon and suggested that stocking or transplanting young sturgeon could increase populations with poor reproductive success.  ODFW is currently assessing the feasibility and success of transporting wild juvenile sturgeon from below Bonneville Dam to The Dalles and John Day reservoirs to increase sturgeon production (North et al. 1997).

Hydroelectric developments have also been extensive on the Snake River.  Twelve projects exist from the confluences of the Columbia to Shoshone Falls, the upper natural limit of sturgeon in the Snake River.  The lower four projects are operated by the Army Corp of Engineers while the remaining eight are operated by Idaho Power Company (IPC).  The changes to the Snake River from hydroelectric projects and their effects on sturgeon populations are similar to those found in the Columbia River.  White sturgeon populations in the Snake River now consist of small isolated populations, concentrated in free flowing reaches between hydroelectric projects.  The population from Lower Granite Dam up to Hells Canyon Dam remains the healthiest population in the Snake River, with a preliminary 1999 population estimate of 3,085 > 60 cm from Hells Canyon Dam to the Salmon River (Ken Lepla, IPC unpublished data).  Lepla (1994) estimated approximately 1,326 (946-2,166) sturgeon > 40 cm in Lower Granite reservoir in 1990-91.  The river section between C.J. Strike Dam and Bliss Dam also has a relatively healthy population with a recent population estimate of 2,554 (1,830-4,337) sturgeon (Lepla and Chandler1994).  However, in the river section between Hells Canyon Dam and Swan Falls Dam ( > 200 river miles), the white sturgeon population was estimated at only 155 (70-621) fish (Ken Lepla, IPC unpublished data).

Commercial fishing for sturgeon in the Snake River began as early as the mid-1890's and was not regulated until 1943 when commercial fishing was prohibited (PSMFC 1992).  Recreational fishing for white sturgeon on the Snake River in Idaho became exclusively catch and release in 1970 for non-Tribal anglers.  However, most sturgeon populations remain depressed likely a combined result of past over fishing and dam construction and operations that limit spawning habitat and migration of sturgeon and their anadromous prey base.  As a result of past over fishing, loss of spawning habitat, and lost production due to a limited prey base, subsistence fishing for white sturgeon in the Snake River by Nez Perce fishers is severely limited. 

Project Overview

Subsistence fishing for white sturgeon is of great cultural significance to the Nez Perce Tribe.  However, subsistence fishing by the Tribe has been severely restricted with the decline of sturgeon abundances and productivity due to hydropower development in the Columbia and Snake River basins.  In response, the Nez Perce Tribe envisions developing a “put and take” white sturgeon fishery in Oxbow and Hells Canyon reservoirs using cultured and/or wild fish, to provide additional subsistence fishing opportunities to the Nez Perce Tribe as well as providing for the first non-tribal harvest of white sturgeon in the Mid-Snake River since 1970.  The developed fishery would be an ‘in kind, out of place’ mitigation project, designed to mitigate for lost white sturgeon subsistence fishing opportunities in the Columbia and lower Snake River.  These reservoirs reside inside the 1855 treaty boundary within which the Nez Perce Tribe retains hunting and fishing rights.
The goal of this proposed project is to determine the feasibility of a put, grow, and take white sturgeon fishery in Oxbow and Hells Canyon reservoirs.  The feasibility of a put and take sturgeon fishery in Oxbow and Hells Canyon Reservoirs would require demonstrating that there is:

1) Minimal risk to the down stream sturgeon population.

2) Minimal entrainment of stocked sturgeon thereby achieving and maintaining a harvestable sturgeon population in the project area.

3) Sufficient growth, survival (production), and food resources to achieve and maintain a harvestable population of sturgeon.

4) Sufficient long term source of appropriate stock to achieve and maintain a harvestable population.

Upon completion of this proposed project, sufficient data will be available for the Nez Perce Tribe and co-managers to determine the feasibility of a put, grow, and take white sturgeon fishery in Oxbow and Hells Canyon reservoir.  Feasibility will be based on:

1. Minimal risk to Hells Canyon white sturgeon population based on stock source, stocking densities, and entrainment rates.

2. Minimal entrainment rates, thereby maintaining sturgeon population in project area.

3. Sufficient growth and survival (production) of stock sturgeon to produce a viable fishery.

If feasible, the Nez Perce Tribe will propose the initiation of a white sturgeon put, grow, and take fishery in 2006.

Project Area

Although not in the proposed project area, operation of Brownlee Dam has a direct influence on operations, water flow, and water quality of Oxbow and Hells Canyon reservoirs and is included for general information purposes.  Brownlee Dam, completed in 1959, is the most upstream (RM 285) of the three dams in the Hells Canyon Project.  Brownlee Reservoir was constructed for power production, but the Army Corps of Engineers (ACE) also operates it for flood control, and NMFS provides consultation for anadromous fish production and passage.  Total reservoir volume is 1,420,000 acre-feet, 975,000 of which are available for storage.  Full pool surface area is 14,000 acres, with 190 miles of shoreline at an elevation of 2,077 feet (mean sea level).  Average residence time (reservoir volume/avg. daily inflow volume) is approximately 35 days.

Idaho Power prefers keeping Brownlee at or near full pool because this provides the best conditions for generating power.  However, withdrawals, seasonal weather fluctuations, and the need for flood control affect the ability to constantly keep the reservoir at maximum pool.  The lowest reservoir elevation is typically in late April, with near-full status reached by late May.  In most years, that level has been maintained from Memorial Day weekend through July Fourth weekend, which coincides with the majority of the crappie and bass spawning season (water level fluctuations during spawning seasons may negatively impact spawning success).

From early July through mid-August Idaho Power releases water to help anadromous fish migrate downstream.  Brownlee then partially refills, but soon after Labor Day another salmon-related drawdown begins and typically lasts through mid-October.  This creates room in Brownlee to store excess inflows between mid-October and mid-December while outflows from Hells Canyon Dam are held stable to protect spawning fall chinook downstream.

Oxbow (proposed project area) takes its name from a three-mile bend in the Snake River at river mile 273 that early settlers said resembled the U-shaped collar around an ox’s neck. Oxbow Dam was the second dam of the Hells Canyon Project, completed in 1961, and is operated as a run of the river dam with limited water storage capacity.  Oxbow Reservoir is approximately 19 km long with a mean width of 242 m and a mean depth of 15 m, covering approximately 468 ha.  Oxbow Reservoir extends to the tail race of Brownlee Dam.

At river mile 247.6, Hells Canyon Dam, the third and last of the Hells Canyon complex, began generating electricity in 1967.  Hells Canyon Dam is also a run of the river dam with limited water storage capacity.  Hells Canyon Reservoir is approximately 35 km long with a mean width of 305 m and a mean depth of 21 m, covering approximately 980 ha.  Hells Canyon Reservoir extends up to the Oxbow power house.  A short riverine section (approximately 3 km) extends from the Oxbow power house up to Oxbow dam and is maintained with a minimum 100 cfs.  Summer time water temperatures often exceed 18o C from the surface to the bottom in both Oxbow and Hells Canyon reservoirs.

Maximum capacity of the turbines at these projects are approximately 29,000 cfs for Oxbow and 30,500 cfs for Hells Canyon Dam.  Flows in excess are spilled which primarily occurs in the spring.  However, the timing, duration, and magnitude of spill is variable.  The relative high flows and small volumes of the reservoirs results in short water retention times with an average of 1.4 days for Oxbow Reservoir and 4 days for Hells Canyon Reservoir.  The location of spill gates on Hells Canyon Dam may reduce entrainment and may potentially incur higher mortalities on entrained fish relative to other complexes.  Hells Canyon Dam has two spill gates midway down the center face of the dam, approximately 100 feet below the waters surface.  These gates combined can spill approximately 5,000 cfs and are used exclusively during lower spill events to help minimize gas saturation.  The three main upper spill gates are also located on center face of the dam.  Water spilled from these gates plunges nearly 200 feet to the river below.

Oxbow and Hells Canyon reservoirs now supports at least nine exotic species and six native species.  Exotic species, intentionally or unintentionally introduced include smallmouth bass, black crappie, white crappie, bluegill, pumpkinseed, yellow perch, common carp, channel catfish, and rainbow trout.

Native species found in Oxbow and Hells Canyon Reservoir include the chiselmouth Acroceilus alutaceus, large scale sucker Catostomus macrocheilus, bridgelip sucker Catostomus columbianus, northern pike minnow Ptychocheilus oregonensis , bull trout Salvelinus confluentus, and white sturgeon.  Anadromous salmonids and pacific lamprey no longer have access to Oxbow and Hells Canyon Reservoirs. 

The riverine habitat needed to support all life stages of white sturgeon in the project area has been significantly altered.  IDFG and ODFW concluded that there is virtually no chance to attain stable populations in either reservoir by natural recruitment alone (Appendix 1).  IDFG and ODFW identified Oxbow and Hells Canyon reservoirs as an ideal location for developing a hatchery based fishery with little impact to naturally reproducing populations (Appendix 1).  IDFG stocked 100 hatchery white sturgeon into Hells Canyon Reservoir and 40 into Oxbow Reservoir in 1991 (approximately 0.1 fish/ha) at an average weight of 284 g (IDFG stocking records).  In 1994 IDFG stocked an additional 40 hatchery sturgeon into Hells Canyon Reservoir and 30 into Oxbow Reservoir (IDFG stocking records).

To date, no white sturgeon reproduction has been documented in these reservoirs since the dams were constructed in the late 1960's.  In 1992 ODFW fished 21 set lines over night and captured seven sturgeon in Hells Canyon Reservoir, one of hatchery origin and the remaining six were over 177 cm fork length (Tom Rien ODFW, personal communication).  In 1993 ODFW fished 16 set lines over night in Oxbow Reservoir with no white sturgeon captured (Tom Rien ODFW, personal communication).  Nearly 3,000 hours of set line effort in each Oxbow and Hells Canyon Reservoirs by IPC in 1998 captured only 4 large adult sturgeon (3 wild, 1 stocked) in Hells Canyon Reservoir and no sturgeon captured in Oxbow Reservoir (Ken Lepla IPC, unpublished data) confirming a complete lack of recruitment.

While rearing conditions in these reservoirs have not been measured, reservoir habitat is suitable for sturgeon growth.  Miller and Beckman (1993) found that juvenile white sturgeon length at age and condition factor (1‑8 years) were significantly greater in the three lower Columbia River impoundments than in the free flowing Columbia River below Bonneville Dam.   Lepla (1994) reported a relative weight of 103 for white sturgeon in Lower Granite Reservoir.  The four sturgeon sampled in Hells Canyon Reservoir in 1998 had a relative weight of 94 (IPC unpublished data).  Idaho Power Company is currently accessing benthic macroinvertebrates above, with in, and below the Hells Canyon Complex.  One of the objectives of this study is to determine if fish food requirements are met in the reservoirs for resident fishes, including sturgeon, and is scheduled for completion in 2002.

White Sturgeon Life History Characteristics

The Pacific States Marine Fisheries Commission’s White Sturgeon Management Framework Plan (1992) provides an extensive description of the life history characteristics of white sturgeon.  The following is a brief summary of white sturgeon life history characteristics taken from that management plan.  White sturgeon are a long lived (80+ years), late maturing (15-20 years) species found in the Columbia, Fraser, and Sacramento River systems.  Adult sturgeon are semi-anadromous, capable of occupying fresh, brackish, and salt water.  In the wild, age of maturity is variable, but ranges 15-32 years for females, while males can mature at younger ages.  Initial egg development requires 2-5 years from the time gonads are discernable to mature eggs.  Sturgeon are broadcast spawners, spawning in high velocity areas in the spring when water temperatures are 9-21o C.   The white sturgeon is a benthic feeder and feeds on most anything, dead or alive. Young feed largely on larval forms of aquatic insects, crustaceans, and mollusk.  Fish form a high percentage of the diet of larger sturgeon. The sturgeon spends a large percentage of time in deep pools with a fine substrate. “Sturgeon holes” may often range from 30 to 100 feet in depth. 

c. Rationale and significance to Regional Programs
The pristine Columbia River was characterized by large spring floods and dynamic seasonal changes in habitat and the availability of anadromous prey including salmonids Oncorhynchus spp., eulachon Thaleichthys pacificus, and Pacific lamprey Lampetra tridentata (Beamesderfer et al. 1995).   However, development of the Columbia River basin for hydroelectric power generation has profoundly altered the riverine environment (Parsley and Beckman 1994, DeVore et al. 1995).  Dam construction and operation have reduced white sturgeon access to different habitats, reduced seasonal variation in habitat by controlling annual floods and reduced habitat diversity by creating a series of homogeneous reservoirs (Beamesderfer et al. 1995) which may not furnish optimal conditions for the white sturgeon life cycle in all years (North et al. 1993).  These habitat changes have favored different prey, predators, and competitors than were historically present (Beamesderfer et al. 1995) and may preclude natural recovery to historic levels (Parsley and Beckman 1994).  Section 10 of the Council’s Fish and Wildlife Program acknowledges the impacts of hydropower on resident fish in the Columbia basin and identifies the need to mitigate for these losses of white sturgeon (NPPC 1995).

The proposed project is covered in the Council’s Fish and Wildlife Program 1995 amendments to Section 10, Resident Fish.  Measure 10.4A.5 calls for Bonneville Power Administration (BPA) to “...fund an evaluation of a put-and-take consumptive sturgeon fishery in Hells Canyon and Oxbow Reservoirs”.

In section 6.6.6.1.A of the Columbia River Fish and Wildlife Authority’s Resident Fish Multi-Year Implementation Plan, regional managers identify an objective for Oxbow and Hells Canyon reservoirs to “provide fishery opportunities for white sturgeon to the maximum extent allowable by existing habitat capacity of mainstem reservoirs given reductions caused by hydropower development and operations” (CBFWA 1998). 

The proposed project is fills existing goals, objectives, and strategies in the draft Mid-snake sub-basin summary.  The proposed project would help fulfill one of the goals set forth by the Nez Perce Tribe which is to “Conserve, restore and recover native resident fish populations including sturgeon, westslope cutthroat trout, and bull trout” (pg. 95).  The proposed project would help fulfill an objective to: 1) Increase anadromous and resident fish populations through tribal, federal, and state coordinated supplementation, management, and habitat restoration (pg. 95). 2) Restore and recover historically present fish species.  3) Rebuild resident fish populations in order to restore and sustain traditional subsistence fisheries for native resident fish species.  4) Develop intensive resident fishery opportunities in support of traditional Nez Perce resident fishing rights. 5) Integrate the use of artificial production with other fisheries management tools in achieving the program vision. 6) Protect and enhance treaty fishing rights and fishing opportunities.  In addition, the proposed project is call for under the resident fish section of Fish and Wildlife Needs (pg 117) which states “Due to lack of natural reproduction and the absence of sturgeon harvest opportunities, evaluate the potential for hatchery-based sturgeon fisheries in Hells Canyon and Oxbow Reservoirs”.

d. Relationships to other projects 
 BPA Funded Projects

BPA project 199902200, administered by the University of Idaho genetics lab, is currently assessing the genetic variation among Columbia Basin white sturgeon populations (Powell and Anders 1999, Anders et al. 2000).  The objects of this study are to provide a:


1.
Preliminary assessment of genetic variation within and among groups of Columbia Basin white sturgeon based on variable number tandem repeats of mitochondrial DNA.


2.
Assessment of mitochondrial sequence divergence among Columbia Basin white sturgeon.

3. Assessment of nuclear genetic variation among Columbia Basin white sturgeon.

Anders et al. (2000) compared the genetic variation of white sturgeon from 13 sites from the Snake, Columbia, Fraser, and Sacramento river basins.  Comparison from the 13 sites found that 87% of the genetic variation was observed among individuals with in study sites, suggesting considerable gene flow among large areas of western North America (Anders et al. 2000).
BPA project 198605000, administered by ODFW, has been instrumental in generating much of the current knowledge of white sturgeon in the Columbia and Snake Rivers.  BPA project 198605000 is currently assessing the feasibility and success of transporting white sturgeon from below Bonneville Dam to the Dalles and John Day reservoirs.  The lower Columbia is one potential source of white sturgeon for a put and take fishery pending an assessment of genetic and disease concerns.  In addition, BPA project 198605000 is assessing the feasibility of using white sturgeon spawned and raised in captivity to restore populations currently limited by recruitment.  As part of this project the cost effectiveness of different age groups at release will be compared.  Such information would directly benefit future aspects of the proposed project.

State Projects

Idaho Department of Fish and Game

The Idaho Department of Fish and Game (IDFG) has given considerable consideration to the management of white sturgeon in their 2001-2006 Fisheries Management Plan.  The goals, objectives, and strategies for white sturgeon from the 2001-2006 Fisheries Management Plan (pages 34-36) are summarized below.

The IDFG has identified white sturgeon as a species of special concern.  The statewide sturgeon management goal is to preserve, restore, and enhance viable white sturgeon populations capable of providing sport-fishing opportunity.  The department has five policies governing sturgeon management.  They are:

1. Status of existing sturgeon populations will be determined and monitored, and factors suppressing populations will be evaluated.

2. Sport fishing will be regulated commensurate with population status.

3. Habitat loss or degradation will be opposed and measures will be promoted to improve limiting factors.

4. Importation of non-native sturgeon will be restricted to avoid potential genetic or disease impacts to native stocks.

5. Sturgeon populations may be supplemented with native stocks where necessary to maintain future management options, to research survival rates, or to utilize suitable rearing habitat where natural recruitment does not exist.

Successful sturgeon culture capabilities have been developed, and young hatchery sturgeon were released into the mid-Snake River in 1989-1999.  These fish were tagged, then stocked in free-flowing reaches between major dams where reproduction has been eliminated.  An introduction was also made into the Snake River downstream from American Falls, outside the historic range of sturgeon, resulting in a new fishery.

Evaluation of stocked hatchery sturgeon in the Snake River suggest that these fish do not do as well as wild fish.  Body condition factors are somewhat less than wild fish condition and there is a concern regarding genetics swamping of wild populations with offspring from a small number of parents.  Until survival, condition factors, and potential for genetic swamping by stocked juveniles are carefully evaluated, the Department will not release hatchery reared white sturgeon in the native range of naturally spawning Snake River fish during this six-year planning period.  Research may be conducted in Oxbow and Hells Canyon reservoirs to evaluate the stocking program, but these areas have no documented natural spawning.  Ongoing studies where evaluation of hatchery reared sturgeon in the Snake River and the Kootenai River will provide important information for future programs, which may utilize hatchery produced fish to meet management goals.

During this six-year management period, the Department will monitor sturgeon fishing effort and catch relative to population status.  The following questions should be addressed.

1 What is the white sturgeon fishing pressure as compared to the last ten years, for tribal and non-tribal anglers?

2 Is tribal harvest impacting populations?

3 Can hatchery supplementation play an effective role in restoring populations (Kootenai River, Oxbow and Hells Canyon reservoirs)?

Specific management plans for white sturgeon in Oxbow and Hells Canyon reservoirs as stated in the 2001-2006 Fisheries Management Plan (pages 173-175) are to “Cooperate with the Nez Perce Tribe to evaluate the methods and desirability of providing a limited no harvest fishery on hatchery-origin sturgeon.  Sturgeon may be supplemented only with native stocks.”

In 1987 IDFG entered into an agreement with the aquaculture unit at the College of Southern Idaho (CSI) and seven private aquaculture companies in southern Idaho (Patterson et al. 1992).  The purpose of the agreement was to provide a limited number of hatchery produced native sturgeon to IDFG to enhance natural populations or establish new sport fisheries.  In addition, the agreement provided commercial fish growers sturgeon eggs and fry for the development of commercial programs with native indigenous sturgeon (Patterson et al. 1992).  This program has been very successful with some commercial growers now possessing 8 different year classes with spawning of brood stock expected in the year 2000 (Lynn Bathington, Ark Fisheries, Inc. personal communications).  Between 1989 through 1990, IDFG stocked 3,683 juvenile sturgeon throughout the upper snake River (Patterson et al. 1992).  However, monitoring and evaluation efforts were limited and little information is available regarding the success or survival of these stocked fish.

Oregon Department of Fish and Wildlife

Currently the state of Oregon does not have a fisheries management plan for white sturgeon.  However, a joint effort with IDFG evaluated the status of white sturgeon in the Snake River and its reservoirs, including Oxbow and Hells Canyon reservoirs (Appendix 1).  The evaluation by ODFW and IDFG concluded:

-No natural recruitment appears to have occurred in either reservoir since the dams were built.


-There is very little movement of sturgeon into or out of reservoir pools.

-Few individuals are left in the pools due to lack of recruitment, natural mortality, and previous angler harvest.

-There is virtually no chance to attain stable populations by natural recruitment alone in either reservoir.


-That it is desirable to continue to support a catch and release fishery on sturgeon.

As a result, ODFW and IDFG planned to annually release hatchery white sturgeon from wild Snake River parents.  The stocked sturgeon would be part of a “captured”, non-recruiting population that would not interact outside the pools with any other sturgeon posing minimal risk to wild fish (Appendix 1).  To date there has been very limited stocking of white sturgeon into Oxbow and Hells Canyon reservoirs.
Other Projects.

Idaho Power Company (IPC) is currently developing a white sturgeon conservation plan in coordination with federal, state, and tribal agencies that will be submitted (2003) with the FERC re-licensing package for the Hells Canyon Complex (Brownlee, Oxbow, and Hells Canyon Dams).  The conservation plan will address specific protection, mitigation, and enhancement measures which supports the goal of maintaining self-sustaining populations of white sturgeon, not to exclude the optimization of a fishery.

As part of the development of a white sturgeon conservation plan, IPC initiated a number of research projects to provide relevant and current data.  Some of these research project will be invaluable in determining the feasibility of a put and take fishery as well as providing base line data from which future monitoring and evaluation plans can be based.  Some of the relevant IPC projects are as follows.

Status and Habitat Use of White Sturgeon in the Hells Canyon Complex.

The objectives of this study are to:

1. To determine existing status by reaches including age structure, abundance, reproductive potential, genetic viability, distribution, relative condition,

2. To determine existing habitat use/suitability/availability by reach and different life stages, and

3. Identify potential limiting factors by reach.

Completion and reporting of results of this project is scheduled for early 2002.

Hells Canyon Complex Resident Fish Study.

The objectives of this study are to:

1. Determine status of fish community within the Hells Canyon complex:

a. resident fish species composition,

b. relative density,

c. population structure characteristics, and

d. fish growth patters along a longitudinal gradient.

2. Determine impacts of reservoir operations on community structure.

a. water level fluctuations,

b. entrainment,

c. habitat availability, including reservoir limnology, and

d. food availability.

Completion and reporting of results of this project is scheduled for early 2002.

A Survey and Study of Benthic Macro invertebrates in the Hells Canyon Complex, including Upriver and Downriver Adjacent Reaches.

The objectives of this study are to:

1. Describe the linear spatiality, substrata relationship, and biological structure and function of the existing benthic macroinvertebrate community.

2. Compare the benthic macroinvertebrate communities in distance form the HCC project as well as edgewater and the main channel.

3. Determine if fish food requirements are met in the reservoirs and in the river below Hells Canyon Dam for white sturgeon, bull trout, fall chinook smolts and resident reservoir fishes.

Completion and reporting of results of this project is scheduled for early 2002.

e. Project history (for ongoing projects) 

f. Proposal objectives, tasks and methods
Objective 1.
Coordination and collaboration with regional co-managers.

Task1.A
Conduct annual coordination and collaboration meetings with co-managers and other interested agencies and organizations.

In 1999 the NPT began conducting meetings with regional fish managers (IDFG and ODFW) and other agencies (US Fish and Wildlife Service (USFWS), Columbia River Inter-Tribal Fish Commission (CRITFC), Idaho Power Company (IPC), and University of Idaho (U of I) Genetics Lab) regarding the feasibility of a put and take sturgeon fishery in Oxbow and Hells Canyon reservoirs.  These meetings were invaluable in identifying critical information needs and reaching a consensus on an acceptable progression of steps to undertake in determining the feasibility of a sturgeon put and take fishery.

The NPT desires to continue the collaborative process that was initiated in 1999.  Therefore the NPT would conduct regular meetings with co-managers to solicit input on the project and update co-managers on the status and progress of the project.

Objective 2.
Obtain appropriate permitting and NEPA documentation.

Task 2.A
Categorical exclusion.

Task 2.B
Biological assessment.

Task 2.C
State live fish transportation permits.

Prior to the initiation of the study, NEPA documentation and transport permits will be required.  Because of the small scale of the study, a Categorical Exclusion and a Biological Assessment will be developed and submitted to the BPA and USFWS.  In addition, the NPT will apply for a live fish transport permit from the state of Idaho and Oregon.  A very similar pilot study proposed by the NPT in 1999 was categorical excluded from further NEPA review and documentation, was determined by the USFWS to may effect, but not likely to adversely effect bull trout in the project area, and was granted live fish transport permits by IDFG and ODFW.

Objective 3.
Acquire and stock juvenile white sturgeon into Oxbow and Hells Canyon reservoirs.

Task 3.A
Collect and stock juvenile white sturgeon.


Task 3.B
PIT tag, sonic tag, and mark (scute removal) collected fish.

Measuring growth, survival, and entrainment will require an experimental population to study.  We propose a one time stocking event of approximately 750 juvenile sturgeon, 250 in Oxbow Reservoir and 500 in Hells Canyon Reservoir.  The stocking number represents approximately 14 fish/km in each reservoir, one half the density found in the Hells Canyon reach of the Snake River, (Ken Lepla, Idaho Power Company, unpublished data). 

There are both “in basin” and “out of basin” sources of white sturgeon for the proposed research project.  However, the state of Idaho currently prohibits the import of all sturgeon from any source (PSMFC 1992, IDFG 2001).  Therefore, the proposed project will be limited to “in basin” sources of white sturgeon.  Current studies by the University of Idaho (Powell and Anders 1999, Powell and Anders 2000) will aid in determining genetic differences of sturgeon throughout the Columbia River Basin.  The appropriateness of out of basin sources will be reevaluated with co-managers as part of the projects collaborative process.  In addition, the source of sturgeon, number of family groups needed in the stocked group, and other issue will be discussed with co-manager prior to acquiring and stocking sturgeon.

Starting in the late 1980's, a cooperative effort between IDFG, the College of Southern Idaho, and the commercial fish industry provided private companies with eggs, larvae, or fingerlings from wild Snake River sturgeon needed for domestic broodstock development (Patterson et al. 1992).  Between 1989 through 1990, IDFG stocked 3,683 juvenile sturgeon throughout the Mid-Snake River (Patterson et al. 1992). In 1991 and 1994 an additional 1,449 white sturgeon were stocked throughout the mid and upper Snake River (IDFG stocking records).  The current captive population, developed from wild Snake River sturgeon, consists of eight different year classes and eight different family groups (Lynn Bathington personal communication).  Captive sturgeon at Southern Idaho facilities are tested for know diseases annually by the USFWS.

Sturgeon acquired for stocking will be will be measured, weighed, and permanently marked by removing a specific scute to indicate year class and reservoir of stocking.  In addition, each fish will receive double unique marks, a pit tag and an external number tag.  Double tagging will maximize the probability of an individual being identified upon recapture.  

Objective 4.
Quantify entrainment and estimate entrainment potential of stocked white sturgeon in Oxbow and Hells Canyon reservoirs. 

Task 4.A
Monitor entrainment of stocked sonic tagged sturgeon using a stationary receiver in close proximity to the outlet of Hells Canyon Dam.  (monitor absolute entrainment)

Task 4.B
Monitor seasonal habitats used by stocked sonic tagged white sturgeon to provide data regarding travel times, seasonal mean daily travel distance, and seasonal use of fore bay.  (monitor entrainment potential)

Entrainment is the most critical uncertainty regarding the feasibility of a put and take sturgeon fishery.  Entrainment of a large number of fish would prevent the establishment of a population of sufficient size to maintain a fishery.  Further more, depending upon the source of the stock used, entrainment would dictate the magnitude of potential risks to the white sturgeon population in the Hells Canyon of the Snake River.

To begin to quantify entrainment and the entrainment potential, approximately 10% of the stocked sturgeon will be fitted with sonic tags, 50 in Hells Canyon Reservoir and 25 in Oxbow Reservoir.  Tagged sturgeon will be equally distributed in three different location (upper, mid, and lower) in Oxbow and Hells Canyon reservoirs.  Stationary recording receivers will be placed in the fore bay and tail race of Hells Canyon Dam to monitor entrainment and seasonal fore bay use of sonic tagged sturgeon.  Entrainment monitoring for Oxbow Reservoir will occur using a mobile receiver in Hells Canyon Reservoir.  A mobile receiver will be used to monitor habitat use and seasonal movements.  Locations of sonic tagged sturgeon in both reservoirs will be acquired occur over a 2-3 day period at least every month through the life of the tags.  Effort will be increased during periods of spill to document movements, if any, associated with high flow events.  Locations of tagged fish will be acquired from a boat and date, time, depth, and approximate location (GPS) recorded. 

Annual sampling (see objective 5) will allow for fresh tags to be fitted to captured sturgeon and old sonic tags to be removed and refurbished.  

Objective 5.
Estimate growth, survival and monitor diet of juvenile sturgeon in Oxbow and Hells Canyon reservoirs.

Task 5.A
Sample stocked sturgeon bi-annually in Oxbow and Hells Canyon reservoirs using standard set line techniques and through hook and line sampling techniques. 

Task 5.B
Estimate growth, survival, condition factor, and catch rates of stocked sturgeon.

Task 5.C
Collect diet data from a portion of sampled sturgeon using non-lethal techniques.

Growth, survival, and carrying capacity of the reservoirs were identified as critical components in determining the feasibility of a put and take sturgeon fishery.  Sturgeon will be sampled during the spring and fall of each year using standard set line and hook and line techniques to monitor growth, survival, catch rates, and diets.  Effort (hook hours) will be recorded and stratified in each reservoir according to estimates of fish densities as defined by the locations of sonic tagged fish.  Captured fish will be measured, weighed, scanned for PIT tags and external marks, and diet samples taken from a portion of captured fish using non-lethal techniques.  Growth rates will be calculated for each individual, for each size-age class, and for the population.  Using PIT tags and external marks as a “mark” and assuming sufficient fish are captured, population estimates and associated survival rates will be generated using mark-recapture estimators.  Sonic tagged fish will provide an additional method for calculating survival.

Objective 6.
Develop models to better define fishery potential, evaluate potential genetic risks, evaluate entrainment potential, evaluate benefits and risks, and help define critical information needs and sensitivity of parameters. 

Task 6.A
Develop population model to explore fishery potential over a range of potential stocking densities, measured survival rates, measured and estimated potential entrainment rates, and exploitation rates.

Task 6.B
Develop genetic risk model based on a range of stocking densities of cultured fish, measured survival rates, measured and estimated potential entrainment rates, and age of maturity.

Task 6.C
Develop entrainment probability model based on seasonal annual flow and spill events, seasonal use of fore bay, and seasonal mean daily travel distance to asses potential loss rates from Hells Canyon Reservoir.

During previous meetings with co-managers, the NPT was asked to develop models associated with Task 4.A and 4.B.  These models were developed in 2000 and were very useful addressing issues and concerns raised by co-managers.  These models will be updated to incorporate new information as it is collected.

Because entrainment may be a rare event given the limited number of sturgeon being used, we will develop an entrainment probability model.  The model will largely be based on seasonal use of the fore bay by sonic tagged sturgeon, the historic duration and magnitude of spill during low, normal, and high run-off years, and observed seasonal mean daily travel distances of sonic tagged sturgeon.  Model development will be aided by researchers at the Oak Ridge National Laboratory, taking advantage of their extensive experience modeling Snake River white sturgeon populations (Jager et al. 2000, Jager et al. 2001).

Objective 7. 
Limnological monitoring.

Task 7.A
Record temperature and oxygen profiles monthly along the length of the reservoirs and relate to movements, habitats, and depths occupied by sonic tagged sturgeon.

Limnological monitoring will occur during mobile sonic tracking and during sturgeon sampling events.  Temperature, oxygen, and water chemistry profiles (surface to bottom) will be taken at multiple sites along the length of each reservoir.  Limnological parameters will be compared to observed movements, catch rates, and entrainment events if they occur.

Objective 8.
Identify and prioritize appropriate long term sources of white sturgeon for the development of a put and take fishery.

Task 8.A
Identify potential sources of wild and cultured fish, identifying genetic make up, acquisition and transport costs, and long term supply.

A critical component of determining the feasibility of a put and take fishery is the long term availability of an appropriate stock.  There are both “in basin” and “out of basin” sources of both wild and cultured white sturgeon for the development of a put and take fishery.  The NPT and co-managers selection of an appropriate source will be based on genetic makeup, disease concerns, and long term availability, and acquisition and transport costs.  For all relevant sources of fish we will identify; 1) Type (wild, cultured). 2) Basin of origin. 3) Genetic makeup (based on finding of BPA project 19902200). 4) Quantity annual available. 5) Potential disease concerns. 6) Acquisition and transport costs.  With co-managers, we will prioritize and categorize appropriateness of different sources or a combination of sources and determine if the supply is sufficient to establish and maintain a fishery.

Objective 9.
Data transfer.

Task 9.A
Data transfer.

On an annual basis data collected will be summarized, analyzed and interpreted and presented in oral and written format to the BPA, Nez Perce Tribe Department of Fisheries Resources, co-managers, professional meetings and other interested parties.  When appropriate significant findings will be submitted for publication in peer review professional journals.  Staff will attend, present results, and coordinate with regional managers at regional workshops, professional meetings and conferences.

g. Facilities and equipment
This project will be conducted from the Nez Perce Tribe’s field office in McCall Idaho.  This office currently houses NPT Fisheries and support staff from four other BPA funded projects.  As a new project, most equipment will need to be purchased.  The project will require a desktop and field computer, field gear and equipment, and two GSA vehicles.  By far the most expensive items will be the sonic tags and equipment.  Sonic tracking equipment will be a one time purchase, however, depending upon the recovery rate of spent tags, the project will require approximately 75 new tags annually.  For this project we have budgeted approximately $50,000 for capital acquisitions, a field trailer and large aluminum boat from which to conduct field work.  The Nez Perce Tribe currently has a suitable boat for this project however, due to the length of time before the project can be initiated, it is unknown whether this boat would still be available for use.  In addition, a field trailer may not be needed if appropriate accommodations at the field site can be negotiated with Idaho Power Company.  Uncertainties regarding capital acquisitions will need to be finalized prior to contract negotiations with BPA.
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March 25, 1994

GREGON]

Bill shake
Assistant Regional Director ri
U.S. Fish and Wildlife Segvice Ty

911 N.E. 1llth Street f
Portland, OR 97232

Dear Bill: :

Ideho Fish and Game and Oregon Fish and Wildlife field
biologists have for the last two vears evaluated the
status of white sturgeon in the Snake River and its
reservoirs. Last November staffs from the two agen-
cies met to discuss the results of the fieldwork and
decide if changes in sturgeon management were warranted
in Hells Canyon and Oxbow reservoirs.

No natural recruitment appears to have occurred in ei-
ther reservoir since the dams were built. There is
very little movement of sturgeon into or out of reser-
voir pools. Few individuals are left in the pools due
to lack of recruitment, natural mortality and previous
angler harvest. Reproduction and recruitment still
occur above and below the two reservoirs. The two
staffs concluded that there is virtually no chance to
attain stable populations by natural recruitment alone
in either reservoir. 1In addition to stabilizing popu-
lations, it is also desireable to continue to support a
catch and release fishery on sturgeon.

Beginning in 1994 Idaho Fish and Game and Oregon Fish
and Wildlife plan to jointly release 30 juvenile stur-
geon in Oxbow Reservoir and 40 in Hells Canyon Reser-
voir from wild Snake River parents. The fish will be
PIT tagged (in case of later capture), and the releases
will be repeated each year. These stocked sturgeon
would be part of "captured", non-recruiting populations
that would not interact outside the pools with any
other sturgeon. We believe this strategy will create a
unique, regional catch and release angling opportunity
with minimal risk to wild fish. The two Departments
will evaluate the success of the stocking, including
angler catch.

Sincerely,

s T. Martin
yh'lef of Fisheries

~

DEPARTMENT O
FISH AND
WILDLIFE

2501 SW First Avenue
PO Box 59

Portland, OR 97207
(503) 229-5400

TDD (503) 229-5459
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