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a. Abstract 
The Oregon Lower Snake River Compensation Plan Evaluations have been underway since 1983 to:  1) evaluate success of meeting LSRCP management objectives, 2) determine optimum hatchery rearing and release strategies, and 3) provide natural escapement and life history information to assist in recovery and monitoring of ESA-listed chinook salmon and steelhead in the Grande Ronde and Imnaha River basins.  This is a comprehensive research, monitoring, and evaluation program that encompasses a broad array of studies involving hatchery and natural production.  In past and ongoing studies we have investigated the effects of size and time at release, rearing density, acclimation, volitional release, and exercise on outmigration performance, survival, age-structure and catch contribution.  Results of past studies have been used to adapt production strategies and facilitate transition from conventional hatchery mitigation approaches to conservation hatchery approaches.  Since the use of hatcheries in the Grande Ronde and Imnaha basins has shifted significantly from mitigation to conservation, the research and evaluation emphasis has shifted.  We continue to conduct baseline monitoring to assess outmigration performance, smolt-to-adult survival, age-structure, and catch contribution for all release groups.  Major studies currently underway include evaluating the success of supplementing natural production of steelhead and chinook salmon.  We are comparing productivity, life history and genetic characteristics of natural and hatchery fish.  We are assessing straying of hatchery fish within and outside Grande Ronde and Imnaha subbasins.  We are studying aspects of life history relationships between resident and anadromous forms of 

O. mykiss.  We are studying  chinook salmon natural escapement and characterizing spawner distribution.  We are monitoring the success of recreational fisheries for steelhead and chinook salmon.  A long-term research, monitoring, and evaluation program is planned for the duration of hatchery operations to provide essential information needed for adaptive management and to meet long-term recovery goals.

b. Technical and/or scientific background
Imnaha River Basin Chinook Salmon

Historically the basin supported a healthy run of summer chinook salmon.  Populations in the Imnaha River Basin have declined precipitously through the last three decades.  Imnaha River chinook salmon were listed as threatened under the Endangered Species Act (ESA) in 1992.  In the past, the basin supported tribal and recreational fisheries.  The recreational fishery was closed in the mid 1970’s and was only reopened for a short period of time in 2001.  The tribal fisheries have been severely curtailed or eliminated altogether in recent years.

The Imnaha River basin is located in the northeastern corner of Oregon.  The basin drains 2,461 km2 of the eastern Wallowa Mountains and the plateau between the Wallowa river drainage and Hell’s Canyon of the Snake River.  The watershed undergoes a change from alpine mountains at the headwaters to semiarid plateau in the lower river.  The Imnaha River enters the Snake River at km 309.3.  Eight dams reside between the Imnaha River and the ocean.

Historically chinook salmon spawned in Lick Creek, Big Sheep Creek, and the mainstem Imnaha River.  In recent years, few fish have returned to Big Sheep or Lick creeks and spawning distribution is concentrated in 29 km of the mainstem Imnaha River from the Blue Hole downstream.

Four dams (Ice Harbor, Lower Monumental, Little Goose, and Lower Granite) were constructed in the Lower Snake River from 1961-1975.  Following closure of the last dam, Imnaha chinook numbers declined rapidly.  In response to the depressed status and steady declines, the Lower Snake River Compensation Plan (LSRCP) was initiated in Oregon.  Compensation and production goals were established to compensate for the estimated annual loss of 48% of adult production.  Mitigation goals are 490,000 smolts, 24,500 lbs., to achieve 3,210 adults and 0.65% smolt-to-adult survival.

The implementation of the LSRCP Imnaha chinook salmon program has been guided by five primary management objectives:

· Establish an annual supply of broodstock capable of meeting production goals.

· Restore and maintain natural spawning populations.

· Re-establish historic tribal and recreational fisheries.

· Establish a total return number of spring chinook salmon that meets the LSRCP compensation goal.

· Operate the hatchery program so that the genetic and life history characteristics of hatchery fish mimic those of the wild fish, while achieving management objectives.

The Imnaha River facility is operated as a satellite of Lookingglass Hatchery, which serves as the primary production facility.  A temporary adult collection and juvenile acclimation facility was operated in the Imnaha River from 1982-1988, and a permanent facility was constructed in 1989.  The permanent facility utilizes a floating weir (since 1997) that directs fish up a stepped ladder into a trap.  The juvenile acclimation pond is a rectangular concrete raceway that is supplied with Imnaha River water.  Typically, adults are collected and transported to Lookingglass Hatchery where they are held and spawned.  Lookingglass Hatchery serves as the incubation and rearing facility.  Following rearing for about 14 months, smolts are transported back to the acclimation facility where they are held for one month prior to release.  Direct stream releases have been made in some years for experimental purposes or when production levels exceeded acclimation pond capacity.

A comprehensive research, monitoring, and evaluation program has been underway since 1985.  The program is designed to provide the essential information needed to implement adaptive management to ensure achievement of management objectives and compensation goals.  The research and evaluation objectives are:

· Estimate annual adult return, smolt migration characteristics, and smolt-to-adult survival.

· Evaluate the influence of various rearing strategies (size, acclimation, density) on smolt migration characteristics, smolt-to-adult survival, and age composition.

· Compare life history characteristics (age structure, run timing, sex ratios, smolt migration, fecundity) of natural and hatchery fish.

· Determine progeny-to-parent ratios of natural and hatchery origin fish to assess program effectiveness.

· Compare genetic characteristics of natural and hatchery origin fish (NMFS).

· Determine spawner distribution.

The uniqueness of Imnaha River chinook salmon was recognized long before the hatchery program was started.  This recognition led to a decision to use only the endemic stock as a broodstock source for the hatchery program.  Wild adults were collected for broodstock beginning in 1982.  Wild fish comprised a majority of the broodstock until 1989, when significant numbers of hatchery fish returned to the river.  In recent years, the percent of fish spawned that were wild origin has been highly variable.  The percentage of fish released above the weir to spawn naturally that were hatchery origin was low during the initial years of the program because of low abundance of hatchery fish and the emphasis on retaining fish for broodstock.  Since 1990, the percentage has ranged from 31% to 77%.  The percentage of wild fish captured that were retained for broodstock has varied considerably from a low of 17% in 1993 to 100% during the first three years of collection.  During the first few years of trapping, the weir was installed late in the migration and therefore only late returning fish were obtained for broodstock.  Currently, the weir is installed as early as physically possible; however, fish pass above the weir before installation.  

The monitoring and evaluation findings can be summarized as follows:

· High prespawning mortality and egg loss have influenced hatchery effectiveness for many broodyears, especially during the early years of operation, when temporary facilities were used on the Imnaha River.


· Poor smolt-to-adult survival for most broodyears has limited success.  We have not achieved the original goal of 0.65% for any broodyear.


· We have not seen significant differences in life history characteristics between natural and hatchery fish, except in adult age-composition.  Age-composition for the most recently completed hatchery broodyears is more like the natural age-composition than early hatchery broodyears.


· We have not seen any significant differences in genetic characteristics between natural and hatchery fish.


· Natural progeny-to-parent ratios have been consistently below replacement since the 1983 broodyear, while hatchery ratios have been above replacement for most years.  Progeny-to-parent ratios of natural and hatchery fish for the three most recent completed broodyears were very poor.


· Although we have not seen a consistent increase in population size or number of natural spawners, we have seen a substantial hatchery benefit in reducing the rate of decline.


· Natural spawning distribution above and below the weir has been highly variable; however, there does not appear to be a shift toward more spawning near or below the weir.

The program has been successful in developing and implementing a viable broodstock management program using wild fish, maintaining life history characteristics, and providing a survival advantage which will result in a longer period of persistence for the Imnaha population.  However, we have been unsuccessful in recovering the natural population to historic levels and restoring fisheries.  The hatchery program has undergone a number of changes as a result of utilizing the adaptive management approach relying on information provided by this study as shown below.
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Grande Ronde River Basin Chinook Salmon

Historically, the Grande Ronde Basin supported diverse and healthy populations of spring chinook salmon.  Although escapement has been highly variable, there has been a steady decline in abundance since the late 1950’s.  The basin supported a popular recreational fishery in the main river as well as in its major tributaries.  The recreational fishery was closed in 1974 due to the depressed status of the populations and has yet to be reopened.  Grande Ronde spring chinook salmon also contributed extensively to tribal ceremonial and subsistence fisheries in the mainstem Columbia River and throughout the Grande Ronde Basin.  The tribal fisheries have been severely curtailed or altogether eliminated.  

The Grande Ronde Basin drains an area of 10,500 km2 in Northeastern Oregon. The river flows 340 km from the headwaters in the Wallowa and Blue Mountains to its confluence with the Snake River at rkm 271.  The headwaters originate primarily in National Forest lands and run through two large valleys, the Wallowa and Grande Ronde.  Land which lies below the headwaters is primarily in private ownership.  Two large valleys exist in the basin, the Wallowa and Grande Ronde.  Eight dams in the Snake and Columbia rivers exist between the Grande Ronde River and the Pacific Ocean.

Historically, the major spring chinook salmon production areas were the Wenaha, Minam, Upper Grande Ronde, Lostine, and Wallowa rivers, as well as Catherine and Lookingglass creeks.  A number of small tributaries also supported minor populations.

Grande Ronde Basin spring chinook populations declined dramatically following closure of Lower Granite Dam, the last lower Snake River dam.  In response to the depressed status and steady declines, the Lower Snake River Compensation Plan (LSRCP) was initiated in Oregon in the late 1970’s.  Compensation and production goals were established to compensate for the estimated annual loss of 48% of the basin’s production.  Mitigation goals are 900,000 smolts, 45,000 lbs., to achieve 5,820 adults and 0.65% smolt-to-adult survival.

To guide implementation of the LSRCP in Oregon, the Oregon Department of Fish and Wildlife (ODFW) established six management objectives.  These objectives have provided direction for program implementation for about the first 10 years.

· Establish adequate broodstock to meet annual production needs.

· Restore and maintain natural spawning populations of spring chinook salmon in the Grande Ronde Basin.

· Reestablish historic tribal and recreational fisheries.

· Establish an annual return of 5,820 hatchery fish.

· Maintain endemic wild populations of spring chinook salmon in the Minam and Wenaha rivers.

· Minimize impacts of hatchery program on resident stocks of game fish.

Lookingglass Hatchery serves as the primary production facility for the Grande Ronde Basin spring chinook program.  The hatchery is located at rkm 3.7 on Lookingglass Creek.  Initial broodstock sources used for the hatchery program were from local origin Carson and Rapid River stocks.

Early research activities for the chinook salmon hatchery program focused on the following objectives:

· Document and assess fish culture and hatchery operation practices (survival rates, mortality factors, culture performance).

· Determine optimum rearing and release strategies that produce maximum survival to adult (time of release, size at release, life stage comparisons, location of release).

· Determine catch contribution, escapement, and success in meeting mitigation goals.

· Determine success of maintaining genetic integrity of endemic wild populations in the Minam and Wenaha rivers by estimating straying.

What we found in our evaluation of the hatchery program for the period from the late 1970s to the early 1990s was:

· Importing Carson and Rapid River Hatchery stocks to Lookingglass Hatchery allowed us to achieve smolt production goals quickly and develop adequate broodstock to meet production goals.

· Smolt-to-adult survival rates were consistently poor and were well below the goal of 0.65%.

· Insufficient numbers of adults have returned on a consistent basis to reestablish recreational fisheries.   Although tribal fishing opportunities were provided in some years, they were limited.

· Lookingglass Hatchery fish strayed at high rates into the Lostine, Minam, and Wenaha Rivers and represented a high proportion of the natural spawners in some years.

· All sub-smolt release strategies survived poorly and the only rearing-release strategy that demonstrated success was the yearling smolt release in the spring.

· Prior supplementation efforts with non-local hatchery stocks had failed as indicated by low natural escapement and productivity in supplemented streams.

· Risk of extinction for natural populations is high based on low abundance and low productivity.

The focus of the hatchery program was changed significantly in 1995 as a result of ESA listing; status of natural populations including high risk of extinction; poor past performance of the hatchery program; and the inconsistency of the hatchery program with sound genetic and conservation strategies.  We have implemented a number of management actions in direct response to our conclusions about the hatchery program’s lack of success.  First, in 1995 we initiated a captive broodstock program with collection of parr from Catherine Creek, upper Grande Ronde River, and the Lostine River.  We have initiated, with limited success, a conventional adult collection program  in these same streams.  We have eliminated all releases

of Rapid River stock in the basin.  We continue to manage the Minam and Wenaha basins as wild fish sanctuaries.

Current monitoring and evaluation efforts for Grande Ronde basin chinook primarily focus on evaluating the new supplementation programs, Catherine Creek, Lostine River and Grande Ronde River, captive broodstock and conventional supplementation efforts that were recently initiated.  We are continuing our efforts to monitor straying in to the Minam and Wenaha Rivers and determine annual escapement and broodyear specific productivity for all major spawning populations in the basin.

Imnaha River Basin Summer Steelhead

Historically, anadromous forms of Oncorhynchus mykiss (steelhead) were abundant in watersheds of the lower Snake River.  In particular, the Imnaha River basin of northeast Oregon supported a vital run of steelhead.  In the mid 1960s, biologists estimated that Camp Creek, a small stream used to index escapement levels in the Imnaha River basin, had between five and 11 redds per kilometer of stream.  Fish in the Imnaha River basin were abundant enough to provide opportunities for both sport and tribal harvest.  Correlated with the completion of the dams on the lower Snake River, however, run sizes began to diminish.  From the late 1960s through the mid 1970s, redd numbers per kilometers of Camp Creek ranged from six to fewer than one.  As a result of this decline, The Oregon Department of Fish and Wildlife closed the recreational fishery for Imnaha River steelhead in 1974.

In 1976, Congress authorized the Lower Snake River Compensation Plan (LSRCP).  The LSRCP established compensation goals which, for the Imnaha River basin, include the production and release of 330,000 smolts.  At a smolt-to-adult return rate of 0.61%, the plan would provide 2,000 adults to the compensation area.  The LSRCP also developed management goals to guide the artificial production programs.  Relative to steelhead, these goals were to:  

· Establish an annual supply of brood fish that can provide an egg source capable of meeting compensation goals.

· Restore and maintain the natural spawning population.

· Reestablish sport and tribal fisheries.

· Establish a total return of adult fish resulting from LSRCP activities that meets compensation goals.

· Minimize the impacts of the program on resident stocks of game fish.

Co-managers of the Imnaha River basin (ODFW and the Nez Perce Tribe) have implemented a steelhead supplementation program which involves three LSRCP facilities in Oregon.  The supplementation program in the Imnaha River Basin begins with the collection of both natural and hatchery adults.  These fish are held and spawned at a permanent facility near river kilometer 8.0 of Little Sheep Creek.  Embryos are hauled to Wallowa Fish Hatchery (Enterprise, Oregon) where early incubation occurs.  Once the embryos reach the eyed stage of development they are transferred to Irrigon Fish Hatchery (Irrigon, Oregon) for final incubation, hatching and juvenile rearing.  During this rearing, all of the fish are marked and some of the juveniles receive either coded-wire or PIT tags, both of which allow us to monitor production and evaluate rearing and release strategies.  Ten to thirteen months after fertilization (from mid-March through mid-May) most juvenile steelhead are transported from Irrigon Fish Hatchery back to the Little Sheep Creek Facility where they are reared in an acclimation pond for approximately three weeks before being released as smolts.  For evaluation purposes, a small part of the Imnaha stock steelhead production has been transported from Irrigon Fish Hatchery and released directly into Little Sheep Creek.  Some fish have also been released directly into the Imnaha River.  Currently, all releases are from the acclimation pond.  As a supplementation program, the focus is on maintaining or increasing natural production while maintaining the long-term fitness of the target populations, and keeping the ecological and genetic impacts on non-target populations within specified biological limits.  

The steelhead supplementation program in the Imnaha River has been functioning for 19 years.  This program began with the trapping of adults in 1982.  In 1983 we began releasing hatchery-reared smolts into Little Sheep Creek and the Imnaha River.  Adults from hatchery-reared fish began to return to the basin in 1985.  We have been evaluating the success of the supplementation program since it began.  We have been monitoring the steelhead fishery since 1985.  In 1990 we began experiments to evaluate the utility of acclimating smolts prior to their release.  In 1992 we bean an evaluation on the juvenile steelhead that residualize when released.  From 1982-87 the program operated with the use of temporary facilities at Little Sheep Creek.  Irrigon Hatchery was completed in 1986 and the Little Sheep Facility was completed in 1988.  Thus, the program has been fully functional for the past 13 years.

Grande Ronde River Basin Summer Steelhead

Successful populations of Oncorhynchus mykiss were once the norm in watersheds of the lower Snake River.  Steelhead, the anadromous form of O. mykiss, were abundant in the Grande Ronde River basin of northeast Oregon.  These steelhead provided opportunities for both sport and tribal harvest.  Correlated with the completion of the dams on the lower Snake River, however, the run size of steelhead into the Grande Ronde River Basin began to decline.  As a result of this decline, the steelhead fishery in the Grande Ronde River basin was closed by ODFW in 1974.  In 1976, Congress authorized the Lower Snake River Compensation Plan (LSRCP).  The LSRCP mandated that the U.S. Fish and Wildlife Service oversee a program to compensate for the losses of anadromous fishes that were associated with the construction of the lower four dams (Ice Harbor, Lower Monumental, Little Goose and Lower Granite) on the Snake River.  The LSRCP focused on the use of artificial propagation in an attempt to compensate for these losses. The LSRCP established compensation goals which, for the Grande Ronde River basin, include the production and release of 1,350,000 smolts.  At a smolt-to-adult return rate of 0.68%, the plan would provide 9,184 adults to the compensation area.  The LSRCP also developed management goals to guide the artificial production programs.  Relative to Grande Ronde steelhead, these goals were to:  

· Establish an annual supply of brood fish that can provide an egg source capable of meeting compensation goals.

· Restore and maintain the natural spawning population.

· Reestablish sport and tribal fisheries.

· Establish a total return of adult fish resulting from LSRCP activities that meets compensation goals.

· Minimize the impacts of the program on resident stocks of game fish.

The hatchery program in the Grande Ronde River basin has focused on reestablishing sport and tribal fisheries.

Co-managers of the Grande Ronde River basin (ODFW and the Confederated Tribes of the Umatilla Indian Reservation) have implemented a hatchery program for steelhead which involves three LSRCP facilities in Oregon.  The hatchery program in the Grande Ronde River Basin begins with the collection of hatchery adults at Wallowa Fish Hatchery (Enterprise, Oregon) and the Big Canyon Facility.  Marked adult fish of Wallowa stock origin are held and spawned at Wallowa Fish Hatchery where the resulting embryos go through early incubation.  Once the embryos reach the eyed stage of development they are transferred to Irrigon Fish Hatchery (Irrigon, Oregon) for final incubation, hatching and juvenile rearing.  During this rearing, all of the fish are marked and some of the juveniles receive either coded-wire or PIT tags, both of which allow us to monitor production and evaluate rearing and release strategies.  Nine to 13 months after fertilization (from mid-February through mid-May) most juvenile steelhead are transported from Irrigon Fish Hatchery back to the Grande Ronde River basin.  About 800,000 of these fish are reared in acclimation ponds at Wallowa Fish hatchery for approximately three weeks before being released as smolts in to Spring Creek, a tributary to the Wallowa River.  Roughly 287,500 of these fish are reared in acclimation ponds at the Big Canyon Facility for approximately three weeks before being released a smolts into Deer Creek, also a tributary to the Wallowa River.  For evaluation purposes, a small part of the steelhead released into Spring or Deer Creeks used to be transported from Irrigon Hatchery and released directly into the stream.  Currently, however, all releases into Spring and Deer Creeks are from the acclimation ponds.  At each of these sites, roughly half of the release occurs in April while the other half occurs in May.  The remaining 262,500 fish are released as smolts directly into the upper Grande Ronde River or into Catherine Creek in April.

The hatchery program in the Grande Ronde River basin has been functioning for 25 years.   This program began in 1976 with the collection of adults trapped at Ice Harbor Dam.  In 1978 we began releasing hatchery-reared smolts into the Grande Ronde River basin.  Adults from hatchery-reared fish began to return to the basin in 1980.  We have been evaluating the success of the hatchery program since it began.

Research activities for the Grande Ronde River basin summer steelhead hatchery program have focused on the following objectives:

· Document and assess fish culture and hatchery operational practices. 

· Determine optimum rearing and release (size at release, direct stream vs. acclimation, volitional release).

· Determine success in restoring recreational fisheries.

· Determine catch contribution, escapement, and success in meeting mitigation goals.

· Determine magnitude and characteristics of residualism in hatchery reared smolts.

· Monitor life history characteristics of anadromous and resident forms of O. mykiss.

What we have found in our evaluation of the Grande Ronde basin summer steelhead program is summarized below:

· In-hatchery survival rates for adults and for the egg-to-smolt period have been variable but are high for recent years.

· Consumptive sport fisheries have been restored in the Grande Ronde basin to levels above the historic mean.

· Effort, harvest, and catch rates are higher now than for the pre-1974 period.

· Smolt-to-adult survival rates have been consistently below that needed to achieve the adult mitigation goal.

· Wallowa stock hatchery fish have strayed into the Deschutes River at high rates in some years.  Wallowa stock fish have been harvested in the Deschutes fisheries and have been collected at Warm Springs Hatchery.

· Some hatchery steelhead do not migrate and become resident fish.  Although they may persist for a long period of time over a wide area, residuals tend to be concentrated near release sites.  We found most residuals to be males.  Residual steelhead do not appear to have very substantial or direct effect on juvenile chinook salmon.

· Using volitional release strategies to sort residual fish from smolts has shown variable results for May releases and has not been effective for fish released in April.

· Acclimating steelhead prior to release increased survival to adult 1.5 times above direct stream released fish.

· Smolts released at an average weight of 114g survived at a significantly higher rate than smolts released at 91g.

· Wallowa stock steelhead contribute substantially to recreational and tribal fisheries throughout the Columbia, Snake and Grande Ronde subbasins.

The 1999 hatchery biological opinion calls for reduction and eventual elimination of the use of Wallowa stock steelhead in the Grande Ronde basin.  NMFS recommends replacing Wallowa stock with local origin stock.  Future monitoring and evaluation emphasis will be placed on evaluating approaches to developing local broodstock, stock characterization, characterizing life history, and determining the success of supplementation and fisheries restoration with local broodstock.

c. Rationale and significance to Regional Programs
This project is needed to provide information essential for management of Oregon’s LSRCP program.  This project addresses multiple agency objectives that were identified in the subbasin summary.  Specifically we are addressing USFWS objectives on page 116, Nez Perce tribal objectives on pages 117-120, CTUIR objectives on page 123, and ODFW objectives and actions on pages 127-132.  In addition, monitoring and evaluation of the LSRCP is identified numerous times in the needs section of the subbasin summary.

This project is authorized under three ESA Section 10 permits, Number 1125—Imnaha River scientific research and enhancement, Number 1152—scientific research, and Number 1011—Grande Ronde Basin scientific research and enhancement.  Permits 1125 and 1011 authorize the Imnaha and Grande Ronde chinook hatchery programs.  Terms and conditions in these permits require that the work conducted in this proposal be conducted to assess benefits and risks of the hatchery programs.  Steelhead work conducted in this proposal is authorized by NMFS under the 4d rule.

The LSRCP spring chinook hatchery evaluation programs are supported by recommendations in the Snake River Recovery Teams report (SRRT 1994), NMFS Recovery Plan (NMFS 1995), and the NPPC Fish and Wildlife Program (NPPC 1994).  This project addresses the following 1994 Fish and Wildlife program objectives:  7.1B, conservation and genetic diversity; 7.2, need for improvement of existing hatchery production; 7.3B which specifies implementation of high priority supplementation projects; 7.4D directs needs for evaluations of new production initiatives, and 7.4D which directs implementation of captive broodstock.

Work conducted within this project on Grande Ronde steelhead is identified as necessary in the NMFS hatchery biological opinion.  The NMFS biological opinion specific to the LSRCP identified the need to evaluate chinook hatchery fish straying in the Grande Ronde Basin.  Information provided by this project on the success of supplementation, status and health of natural populations, and achievement of management objectives in the Grande Ronde and Imnaha basins is essential to the success of the FWP and the subbasin management goals.    Work conducted in this project contributes to accomplishment of BIOP RPA’s 169, 170, 174, 176, 182, and 185.

d. Relationships to other projects 
LSRCP Operations and Maintenance (ODFW, NPT, CTUIR, USFWS):  This project is the 

M & E component of the LSRCP and is wholly integrated into the O & M component.

Grande Ronde Basin Captive Broodstock Program (ODFW, CTUIR, NPT, NMFS):  The LSRCP is responsible for the production of progeny from the captive program.  Much of the work in the LSRCP evaluations focuses on evaluating the performance of captive offspring and the success of the captive program.  The captive broodstock M & E is linked directly with the LSRCP evaluations through staffing and project implementation.

Grande Ronde Basin Chinook Salmon Conventional Supplementation Program (ODFW, NPT, CTUIR, BPA, USFWS):  Our LSRCP M & E project serves in a large part as the M & E for the chinook conventional supplementation program.   Hatchery performance, post release survival, catch and escapement of hatchery fish, and spawner abundance and distribution information is collected by the LSRCP project for the purpose of evaluating the conventional supplementation program.

Washington’s LSRCP program (WDFW, USFWS):  We have integrated monitoring projects for steelhead recreational fishery assessment and for steelhead genetics characterization.  These studies are completed jointly with Washington Department of Fish and Wildlife.

National Marine Fisheries Service Genetics Monitoring (NMFS, ODFW):  The LSRCP M & E collects samples and assists NMFS with interpretation of genetics information related to this NMFS project.  We are cooperatively conducting a hatchery-wild reproductive success study on Little Sheep Creek in the Imnaha Basin.

Grande Ronde Basin Salmonid Life History Study (ODFW, BPA, OSU):  The LSRCP M & E project provides chinook salmon natural escapement and age structure data to the Life History study.  This data allows the Life History study to analyze life stage specific survival for the chinook life cycle model.  In addition, the Life History study provides outmigration data to the LSRCP M & E project to assist in smolt performance evaluation.

Comparative Survival Study:  This project compares smolt-to-adult survival for upriver and downriver stocks.  The LSRCP M & E project personnel coordinate and conduct the PIT Tag marking and adult data recovery for the Comparative Survival study.

FPC Smolt Monitoring Project:  LSRCP M & E personnel coordinate and conduct PIT Tagging for the Smolt Monitoring project.

U.S. v. Oregon Columbia River Management Plan:  Catch and escapement data are provided to the U.S. v. Oregon Tech Committees for use in harvest management plans and harvest allocations.

Northeast Oregon Hatchery Master Plan:  LSRCP M & E personnel have played a key role in the development of the NEOH plans.  Data provided from the LSRCP project has served as a baseline for planning future facilities and assessing risks and benefits.  As the final Master Plan is completed, the M & E for NEOH facilities will be implemented cooperatively with the LSRCP M & E.

Model Watershed—Northeast Oregon Habitat Projects:  The LSRCP project provides spawner escapement, timing, and spawning distribution information to the Habitat project personnel for use in project planning and prioritization.

NMFS ESA Recovery Monitoring:  Chinook salmon escapement and productivity data are provided to NMFS for the purpose of monitoring health and status of Imnaha and Grande Ronde chinook populations.

e. Project history (for ongoing projects) 
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Summary of Major Results and Adaptive Management Implications

Chinook Salmon Time of Release Investigations

Initial release strategies at Lookingglass Hatchery were designed to mimic natural fish movement times from Lookingglass Creek.  We evaluated four times of release, July, September, November, and April.  Survival to adult consistently improved from the July release to the April release.  The spring yearling release strategy was the only strategy that consistently produced progeny-parent ratios above 1.0.  All other strategies were dropped from production following the study completion.

Chinook Size at Release Studies

We are comparing two release sizes in the Imnaha basin to evaluate influence on survival and age structure.  We have found no significant difference of survival of smolts released at 30g and 18g.  Adults return at a slightly older age for the smaller smolts.  We have continued both release strategies as production groups.

Benefits of Acclimating Steelhead Smolts

Original steelhead release strategies included both direct stream and acclimated smolts.  We evaluated the influence of acclimation on survival.  We found that acclimated smolts survived at 1.5 times the rate of direct stream released smolts.  We now acclimate all steelhead smolts prior to release in the Grande Ronde basin. 

Straying of Hatchery Chinook Salmon in the Grande Ronde Basin

We determined the proportion of natural spawning fish that were hatchery origin strays in the Minam, Lostine and Wenaha Rivers, which are managed as wild fish sanctuaries.  We found that a high proportion of natural spawners (greater than 50% in some years) were hatchery strays.  In addition, we documented stray rates in excess of 20%.  In large part due to the straying of hatchery fish we discontinued use of Carson and Rapid River hatchery stocks and began use of local stocks.

Straying of Hatchery Steelhead

We documented significant numbers of stray Wallowa stock steelhead into the Deschutes River Basin including steelhead that migrated into the Warm Springs River during spawning season.  Straying of Wallowa stock steelhead into the Deschutes along with data on late migration timing of Wallowa stock steelhead has led to the recommendation to discontinue the use of this stock, and develop local broodstocks.

Supplementing Imnaha River Chinook Salmon

We have documented differences in some life history characteristics between hatchery and natural fish.  These differences have resulted in changes in collection and smolt release strategies.  We have shown that the hatchery program has provided a numeric advantage to the Imnaha population, however we are uncertain if a natural production increase has occurred as a result of supplementation.  As a result of our findings, the Imnaha chinook program has shifted emphasis from mitigation to conservation.

Chinook Salmon Spawner Escapement and Spawning Distribution

We have developed approaches that allow for accurate estimates of natural spawning escapement.  In addition, spawner distribution information has proved valuable for prioritizing habitat improvement areas.  The data provided from this work has been essential for assessing status and health of natural chinook populations.  It has also been important in assessing benefits and risks of supplementation programs.

Success of Restoring Steelhead Recreational Fisheries

We have monitored steelhead recreational fisheries in the Grande Ronde and Imnaha basins since 1986.  We compared historic catch rates, effort, and harvest to current rates to assess success of fisheries restoration.  In the Grande Ronde basin catch, effort and harvest is higher now than it was in the past before the hatchery program was started.  However, in the Imnaha basin catch, effort and harvest are lower.  We have changed release locations and release strategies to provide for better harvest opportunities.

Residualism of Hatchery Steelhead

We studied characteristics, magnitude, and distribution of steelhead hatchery residuals.  We found that most residuals were males and originated from the smallest fish in the release groups.  Residuals were able to adapt to the natural environment and persist for multiple years after release.  Residuals moved upstream and downstream significant distances from release sites, however highest densities were near release sites.  We have begun experiments to determine if volitional release strategies can be used to reduce residualism rates.

Reconditioning Steelhead Kelts

We evaluated the feasibility of kelt reconditioning.  We found that we could recondition kelts effectively and may use this strategy as a means to develop local steelhead broodstocks.

Steelhead Size at Release

We determined that steelhead released at 114g survived at significantly higher rates than smolts released at 91g.  We have shifted our release target to 114g to take advantage of this increased survival.

Years Underway

This evaluation project has been underway since 1983.

Past Costs

Costs for recent years have been approximately $500,000 per year.
f. Proposal objectives, tasks and methods
The goals of these studies are:  1) to evaluate the success of achieving Lower Snake River Compensation Plan objectives, 2) develop and recommend hatchery practices for LSRCP hatchery production facilities in Oregon that will meet compensation requirements and management objectives for the production of spring chinook salmon and summer steelhead lost as a result of construction of the Lower Snake River dams and, 3) provide natural production and life history information to assist in recovery and monitoring of threatened salmonids in NE Oregon.

We are conducting an ongoing comprehensive evaluation program for LSRCP activities in Oregon that address the following general guidelines:

1.
Develop and evaluate operational procedures which will meet recovery and compensation goals as well as management objectives by priority.

2.
Monitor operational practices to document hatchery production capabilities and challenges.

3.
Monitor fish-rearing activities and results to document accomplishment of goals.

4.
Coordinate research and management programs with hatchery capabilities.

5.
Recommend hatchery production strategies that are consistent with endangered species recovery efforts.

6.
Develop knowledge and information to guide recovery actions and to monitor recovery in the Grande Ronde and Imnaha river basins.

A long-term evaluation and monitoring process is envisioned for the duration of operation of the hatcheries to develop and maintain fish runs which meet recovery and compensation goals at minimum costs.  This evaluation will continue to develop and change as more facilities come into operation and problems are encountered and solved.  


STUDY PLAN
OVERVIEW

Summer Steelhead

Grande Ronde River Basin


The LSRCP hatchery program in the Grande Ronde River basin has been functioning since 1976.  This program was designed around a broodstock source that was not, necessarily, adapted to local conditions in the Grande Ronde River basin.  Within the framework of the LSRCP compensation goals, this program has focused on reestablishing sport and tribal fisheries.  We have monitored the steelhead fishery since it reopened in 1986.  Our evaluation has focused on whether we have been able to restore the fisheries, meet compensation goals, and develop optimum rearing and release strategies.  Our assessment of these fisheries are an ongoing component of our LSRCP evaluation and the tasks to collect the data for this assessment are embedded in this study plan.  We foresee that much of our effort in the future will focus on development of approaches for shifting to local broodstock and evaluating the success of local broodstock development efforts.

Imnaha River Basin

The LSRCP hatchery program in the Imnaha River basin has been functioning since 1982.  This program was designed as a supplementation effort around a broodstock source that was adapted to local conditions in the Imnaha River basin.  Within the framework of the LSRCP compensation goals, this program has focused on restoring and maintaining the natural spawning population in Little Sheep Creek as well as enhancing recreational fisheries.  We have been monitoring this supplementation effort since the program began.  Our evaluation focuses on various population characteristics, such as progeny: parent ratios, run timing, age structure and genetic structure.  We assess whether these characteristics are changing over time in natural steelhead, and whether these characteristics are similar in natural and hatchery steelhead.  Furthermore, we assess trends in the size of the natural population.  Our assessment of this supplementation effort is an ongoing component of our LSRCP evaluation and the tasks to collect the data for this assessment are embedded in this study plan.  We are cooperating with the National Marine Fisheries Service in the implementation of a study to determine the reproductive success of individual hatchery and natural adults in the wild via DNA typing.

Spring Chinook

Grande Ronde River Basin


The LSRCP hatchery program in the Grande Ronde River basin has been functioning since 1980.  This program originally was designed around broodstock sources that were not necessarily adapted to local conditions in the Grande Ronde River basin.  Within the framework of the LSRCP compensation goals, this program initially focused on reestablishing sport and tribal fisheries.  We monitor the catch of these fish both outside and inside the compensation area.  By conducting extensive spawning ground surveys, we also evaluate the program’s success at maintaining the genetic integrity of the endemic wild salmon in the Minam and Wenaha rivers.

More recently this program has focused on the development of captive and conventional, locally-adapted broodstocks from the Lostine River, upper Grande Ronde River and Catherine Creek.  Progeny from the broodstocks will be used in the Grande Ronde Endemic Supplementation Program (GRESP).  The first release of smolts from this program occurred in April 1999.  Within the framework of the LSRCP compensation goals, GRESP focuses on restoring and maintaining the natural spawning population.  We will monitor this supplementation program and evaluate various population characteristics, including progeny:parent ratios, run timing, age structure and genetic structure.  We will assess whether these characteristics are changing over time in the natural chinook and whether they are similar in natural and hatchery chinook.  We will also assess trends in the size of the natural population.  Our assessment of this supplementation is an ongoing component of our LSRCP evaluation 

and the tasks to collect the data for this assessment are embedded in this study plan.  In particular, we will develop a detailed and specific, long-term monitoring and evaluation plan for this project in cooperation with the Nez Perce Tribe and Confederated Tribes of the Umatilla Indian Reservation (CTUIR).  

Imnaha River Basin


The LSRCP hatchery program in the Imnaha River basin has been functioning since 1982.  This program was designed as a supplementation effort around a broodstock source that was adapted to local conditions in the Imnaha River basin.  Within the framework of the LSRCP compensation goals, this program has focused on restoring and maintaining the natural spawning population in Imnaha River.  We have been monitoring this supplementation effort since the program began.  Our evaluation focuses on various population characteristics, such as progeny: parent ratios, run timing, age structure and genetic structure.  We assess whether these characteristics are changing over time in natural chinook, and whether these characteristics are similar in natural and hatchery chinook.  Furthermore, we assess trends in the size of the natural population.  Our assessment of this supplementation effort is an ongoing component of our LSRCP evaluation and the tasks to collect the data for this assessment are embedded in this study plan.

FISH CULTURE MONITORING

Objective 1.  Document fish cultural and hatchery operational practices at each Lower Snake River Compensation Plan facility in Oregon.

Approach:  We are working with fish culture and fish health personnel at each LSRCP facility to monitor and document all aspects of fish culture.  We are establishing baseline data necessary to develop production programs that will meet compensation goals for smolt numbers, target release size and smolt quality.  We are identifying those aspects of our culture programs that are affecting egg-to-smolt survival and smolt quality and will work with fish culture personnel to solve any identified problems.  Monitoring of all aspects of fish culture and hatchery operations will be conducted at Lookingglass, Irrigon and Wallowa fish hatcheries and at each satellite facility.  Work under this objective was initiated in 1983 and will be ongoing.  We have reduced our efforts in fish culture monitoring because many problems have been solved and cultural practices have been standardized.

Subobjective 1.1.  Document juvenile rearing and release activities at all LSRCP facilities.

Task 1.1.1.  Determine egg-to-fry and fry-to-smolt survival rates for each stock of summer steelhead and spring chinook.

Task 1.1.2.  Document numbers, size, time of release, and release location for all LSRCP produced summer steelhead and spring chinook.

Task 1.1.3.  Conduct periodic monitoring for size during rearing.

Task 1.1.4.  Participate in planning processes for ponding and rearing of all steelhead and chinook.

Task 1.1.5.  Collect fish for genetic analysis of programs.

Task 1.1.6   Prepare and submit tag, mark & release reports.

Task 1.1.7.  Summarize and evaluate the results of Tasks 1.1.1-1.1.4.  

Subobjective 1.2.  Document adult returns and productivity (progeny per parent) by stock to each LSRCP broodstock collection facility.

Task 1.2.1.  Determine size, age, sex and origin of adult spring chinook and summer steelhead returning to LSRCP facilities.

Task 1.2.2.  Document run-timing, spawning-timing, pass/keep scenarios and spawning matrices for spring chinook returning to Lookingglass Fish Hatchery, Lower Granite Dam and the Imnaha River, as well as the Catherine Creek, Grande Ronde River and Lostine River traps.

Task 1.2.3.  Document run timing, spawning timing, pass/keep scenarios and spawning matrices for summer steelhead returning to Wallowa Fish Hatchery, the Big Canyon Facility and Little Sheep Creek Facility.

Task 1.2.4.  Compare life history characteristics of natural and hatchery steelhead and chinook in the Imnaha basin.

Task 1.2.5.  Prepare and submit tag and mark recovery reports.

Task 1.2.6.  Summarize results of Tasks 1.2.1-1.2.3.

SURVIVAL STUDIES

Objective 2.  Determine optimum rearing and release strategies that will produce maximum survival to adulthood for hatchery-produced summer steelhead and spring chinook salmon smolts. 

Summer Steelhead (Oncorhynchus mykiss)

Subobjective 2.1.  Determine and compare smolt-to-adult survival and juvenile outmigration performance of summer steelhead smolts that are released volitionally with summer steelhead smolts that undergo standard releases (ongoing phase).

Approach:  We began this work with pilot experiments conducted on the 1995 brood of Wallowa stock steelhead released at Wallowa Fish Hatchery.  Results on the outmigration of these fish became available during the summer of 1996.  We began a detailed study with the 1996 brood, continued the study with the 1997-2000 broods, and plan to complete the study with the 2002 brood of Wallowa stock steelhead.  This study will be conducted at both the Wallowa Fish Hatchery and the Big Canyon Facility.  
Broodyears  1995-2000

Task 2.1.1.  Summarize, analyze when appropriate, and report information resulting from this study.  In particular, try to evaluate whether volitional releases allow us to cull residual steelhead and increase smolt-to-adult survival rates.  

Broodyear  2001

Task 2.1.2.  Summarize information on PIT-tagged fish recovered at traps or mainstem dams from fish released from ponds.

Task 2.1.3.  Summarize, analyze when appropriate, and report information.  Evaluate whether volitional releases allow us to cull residual steelhead and increase smolt-to-adult survival rates.

Broodyear  2001

Task 2.1.4.  Mark (Ad-LV+CWT) two groups of 25K Wallowa stock steelhead for release in May at Wallowa Fish Hatchery and two groups of 25K Wallowa stock steelhead for release in May at Big Canyon Facility.  At each facility, half of these fish will be released volitionally whereas the other half will be released in a standard fashion (forced out within a 24-hour period).

Task 2.1.5.  PIT-tag 1,400 steelhead (250 Big Canyon and 250 Wallowa volitional releases, 500 Big Canyon and 500 Wallowa standard releases).

Task 2.1.6.  Sample for residual steelhead abundance in index streams at index areas during summer of 2002.  Sample CWT’ed residual steelhead throughout the stream.  Collect snouts from as many CWT’ed fish as possible or from enough fish to evaluate origin of residuals from release groups (volitional or standard).  Compare number of residual steelhead captured from standard and volitional releases.

Spring Chinook Salmon (Oncorhynchus tshawytscha)

Subobjective 2.2.  Determine the influence of size-at-release on outmigration performance and survival to adulthood for spring chinook. (ongoing phase) 

Approach:  We began size-at-release comparisons with 1986 brood Rapid River stock chinook salmon and with 1988 brood Imnaha stock chinook salmon.  We completed size-at-release comparisons with the 1990 brood Rapid River stock.  Originally, comparisons with Imnaha stock fish were between sizes of 38 g and 21 g (12 and 20 fish per pound).  Beginning with the 1991 brood of Imnaha stock fish, we began comparisons between sizes of  30 g and 18 g (15 and 25 fish per pound).  In part, this switch resulted from a concern over large fish (i.e., 38 g = 12 fish per pound) returning at a younger age and smaller size as well as from information that naturally-produced fish from the Imnaha River smolted at a size near 18 g (25 fish per pound).  We continued these studies with Imnaha stock chinook through the 1999 brood.  

Task 2.2.1.  Summarize and compare relative outmigration success and timing of branded or PIT-tagged groups of chinook through the Snake and Columbia river transport and sampling facilities.  Statistical comparisons will be made with parametric and nonparametric techniques.

Task 2.2.2.  Acquire CWT recovery information from agencies monitoring ocean fisheries, Columbia and Snake river sport fisheries, as well as Indian and commercial fisheries.

Task 2.2.3.  Recover and decode tags from returning adults at Lookingglass Fish Hatchery and the Imnaha River facility.

Task 2.2.4.  Collect biological information from adults returning to LSRCP facilities.

Task 2.2.5.  When complete data sets become available, calculate and compare survival rates of experimental groups.  Statistical comparisons will be made with parametric and nonparametric techniques.
Subobjective 2.3.  Determine if a restricted diet reduces the proportion of adults that return at age 3. (ongoing phase)

Approach:  In many of our supplementation programs, hatchery fish return at a younger age than do natural fish.  In the salmon program, this is particularly true for fish that are released at target sizes larger than 21 g (20 fish per pound).  Evidence has begun to accumulate which suggest that restricting the diet of these fish and reducing mesenteric fat can promote the fish to return at older ages.  The late summer and early fall period prior to when the fish would mature appears to be a critical time for this diet restriction. 

Broodyear  2001

Task 2.3.1.  Coordinate the implementation of experimental treatments in raceways containing Imnaha stock chinook targeted for release at 30 g (15 fish per pound).

Task 2.3.2.  From mid-August to mid-October, 2001, withhold feed from three experimental raceways every other week and feed the fish normal rations on the intermittent weeks.

Task 2.3.3.  Feed control raceways normal rations at all times.

Task 2.3.4.  PIT-tag a representative portion of each group and coded-wire-tag and adipose-clip all fish.

Subobjective 2.4.  Determine the influence of exercise on the physiology, outmigration performance, and survival to adulthood for Rapid River spring chinook reared at Lookingglass Fish Hatchery. (completion phase)

Approach:  An exercise pilot study was conducted with the 1993 brood of Rapid River stock chinook.  A detailed exercise experiment was initiated with the 1994 brood of Rapid River stock chinook salmon.  We continued this study through the 1995 brood.

Task 2.4.1.  As adult recapture data are finalized, analyze and compare the performance of the experimental groups.

Subobjective 2.5.  Determine the influence of rearing density on the outmigration performance and survival to adulthood for spring chinook reared at Lookingglass Fish Hatchery. (ongoing phase)

Approach:  We began evaluating the influence of rearing density on migration performance and survival to adult with the 1991 brood Rapid River stock chinook at Lookingglass Hatchery.  The performance of fish reared at approximately 0.50 lbs/ft3 or 3.0 lbs/gal/min is being compared to performance of fish reared at 1 lb/ft3 or 6 lbs/gal/min.  The density experiment with Rapid River stock fish was continued with the 1992 brood.  Future density studies with Rapid River stock are uncertain, and will be dependent on availability of eggs and production priorities.  We also began low rearing density experiments with the 1994 brood of Imnaha stock fish.  Fish were reared at approximately 0.25 lbs/ft3 or 1.5 lbs/gal/min and 0.125 lbs/ft3 or 0.75 lbs/gal/min.  We conducted the low rearing density experiment with the 1995, 1996, and 1997 brood of Imnaha stock fish.  The performance of our experimental groups will be compared to each other as well as to typical performances for fish reared at standard densities in previous years.

Task 2.5.1.  Summarize and compare relative outmigration success and timing of branded or PIT-tagged groups of chinook through the Snake and Columbia river transport and sampling facilities.  Statistical comparisons will be made with parametric and nonparametric techniques.

Task 2.5.2.  Acquire CWT recovery information from agencies monitoring ocean fisheries, Columbia River sport fisheries, as well as Tribal fisheries.

Task 2.5.3.  Recover and decode tags from adults returning to Lookingglass Fish Hatchery and that are trapped at Little Goose Dam.

Task 2.5.4.  Collect biological information from adults returning to LSRCP facilities.

Task 2.5.5.  As complete data sets become available, calculate and compare the survival rates of experimental groups.  Statistical comparisons will be made with parametric and nonparametric techniques.

Compensation  and  Program Goals

Objective 3.  Determine if the total production of spring chinook and summer steelhead adults meet compensation goals as well as index annual smolt survival and adult returns to Lower Granite Dam for production groups.

Approach:  We will estimate the total number of adult spring chinook and summer steelhead that return to the Columbia River and estimate the total number of spring chinook and summer steelhead adults that are produced by Oregon's LSRCP activities.  In the LSRCP it states that compensation goals were established as the number of adults that escape past Lower Granite Dam. 
To estimate annual escapement past Lower Granite Dam, it is necessary to have representative groups of smolts Ad+CWT or Ad-LV+CWT released with each major production release.  Estimates of escapement above Lower Granite Dam are developed by summing estimates of catch, hatchery escapement, and stream escapements.  In addition, we develop estimates of total escapement to the Columbia Basin by summing total catch and escapement estimates.  Estimates are based on expansions of recoveries from marked fish.  Much of the CWT and PIT-tagging necessary to accomplish this objective is conducted under Objective 2.  (See Table 1) 

Table 1.  Summary of groups of chinook and steelhead that will be coded-wire tagged and PIT-tagged in 2002-2003, 2002 brood steelhead and 2001 brood chinook.  

      Species,

       stock, 
Number
 
     
    Release

purpose of tagging
CWT
       PIT
       
Size
Date
Location

Summer Steelhead

Wallowa

standard & volitional
75K

750
5/lb
April/May
Wallowa Hat.

release

standard & volitional
75K

750
5/lb
April/May
B. Canyon Facility

release

Life history characteristic      0
            2000
5/lb
May
B. Canyon Facility

Imnaha

production
50K

500     
5/lb
April/May     
L. Sheep Facility 
U.S. v. Oregon
50K (blank)

    0
5/lb
April/May
L. Sheep Facility

Spring Chinook

 Imnaha

   production 
268K          
21,000 (CSS study)  
20/lb
1 Apr
Imnaha Pond

 Lostine

   captive F1’s 
77K

8,000 (NPT study)
  20/lb
1 Apr
Lostine Pond

   conventional

                   500 (LSRCP)

Catherine

   captive F1’s
188K
          21,000 (CSS study) 20/lb
1 Apr
Catherine Pond



                    500 (LSRCP)
Grande Ronde

    captive F1’s
  218K
            3000

      20/lb
1 Apr
Grande Ronde Pond

Task 3.1.  Acclimate and release marked 2002 brood steelhead released from Wallowa Fish Hatchery and the Big Canyon Facility in 2003.

Task 3.2.  Mark (Ad-LV & CWT) six groups of 25,000, 2002 brood 

Wallowa stock steelhead for release at Wallowa Fish Hatchery and Big Canyon Facility and two groups of 25,000, 2002 brood Imnaha stock steelhead for release at the Little Sheep Creek facility as production monitoring indicator groups.  PIT-tag four groups of 250-500 steelhead for release at Wallowa Fish Hatchery or the Big Canyon Facility and two groups of 250 steelhead for release at Little Sheep Creek Facility for smolt survival indices.  

Task 3.3.  Mark Ad+CWT all 2002 brood Imnaha River, Lostine River, Grande Ronde River and Catherine Creek spring chinook at Lookingglass Fish Hatchery.

Task 3.4.  Enumerate marked and unmarked fish returns to each broodstock collection facility by age.

Task 3.5.  Acquire CWT recovery data on ocean, Columbia River and Snake River fisheries from the monitoring agencies.

Task 3.6.  Summarize fishery recovery and escapement information and determine exploitation rates for each stock of spring chinook and summer steelhead.

Task 3.7.  Determine total adult escapement (catch plus escapement) to Columbia basin for each stock of fish by expansion of marked fish recoveries and report results.

Task 3.8.  Determine escapement past Lower Granite Dam for each stock of fish.

Subobjective 3.1.  Determine and compare return rates of steelhead marked no Ad-wire tag with steelhead marked Ad-LV-CWT to assess influence of selective fisheries.

Task 3.1.1.  Mark 50K Little Sheep steelhead with blank wire tags and no fin clip and mark 50K with Ad-LV-CWT.

CREEL PROGRAMS

Objective 4.  Determine the number of summer steelhead harvested annually and angler effort in recreational fisheries on the Grande Ronde, Wallowa and Imnaha rivers.

Approach:  Consumptive fisheries for adipose clipped summer steelhead were opened on the Grande Ronde and Imnaha rivers January 1, 1986.  Estimates of annual exploitation rates for summer steelhead and spring chinook are essential for determining annual adult production from LSRCP facilities and for determining success of reestablishing sport fisheries.  Sampling programs are ongoing in the ocean sport and commercial fisheries, Columbia River sport, commercial and Indian fisheries, and portions of the Snake River sport fishery.  In Oregon, most of the summer steelhead sport harvest of Grande Ronde and Imnaha fish will occur in the Grande Ronde, Wallowa, and Imnaha rivers.  Summer steelhead creel programs were initiated in the fall of 1985.  Methods for statistical creel programs that were conducted in previous years are described in the 1988 annual creel report (Carmichael et al. 1988).  We will conduct statistical creel surveys on the Lower Grande Ronde and Imnaha rivers to estimate total angler effort, harvest, catch rates, and recover marked fish.  In the Wallowa and Upper Grande Ronde rivers, we will be conducting creel surveys to estimate catch rates and to recover marked fish.  For Wallowa and Upper Grande Ronde areas harvest estimates will be based on punch card data and angler effort will be estimated based on catch rates and total harvest estimates.  
Task 4.1.  Conduct creel surveys to estimate catch rates on the lower Grande Ronde River from September 1, 2002 to April 15, 2003 at Troy; 

at the mouth and along the mainstem Wallowa River from February 1 to April 15; and on the Imnaha River from February 1 to April 15, 2003.

Task 4.2.  Collect snouts from coded-wire-tagged fish, decode tags, and estimate number of fish harvested for each tag code in each fishery.

Task 4.3.  Write a progress report summarizing findings of creel surveys for 2001-02 run year.

Task 4.4.  Summarize punch card information.  Combine this information with creel data.  Generate summaries for the fishery.

Planning and Endangered Species Activities

Objective 5.  Participate in planning activities associated with anadromous fish production and management in the Grande Ronde and Imnaha river basins as well as participate in ESA permitting, consultation and recovery activities.

Approach:  From 1989-91 project personnel provided technical and biological information on the Grande Ronde and Imnaha river basins for subbasin plans under NPPC systems planning and ODFW subbasin activities.  Furthermore, there are additional spring chinook production facilities being planned in the Grande Ronde and Imnaha basins under the Northeast Oregon Hatchery (NEOH) Master Plan process.  Basin-wide supplementation research is being reviewed and integrated by a variety of Technical Workgroups.  It is important that LSRCP research is integrated and coordinated in this process.  In addition, Snake River stocks have been listed under the Endangered Species Act (ESA) and research findings will need to be utilized in the ESA recovery process.  We will be actively involved in recovery planning, permit preparation and consultations regarding listed chinook and steelhead in NE Oregon.  The ESA recovery plan will require population specific management plans including detailed assessment and description of the use of hatchery programs for recovery.

Task 5.1.  Analyze data to guide planning processes in the Grande Ronde and Imnaha river basins and to provide appropriate information to the ESA process.

Task 5.2.  Continue to provide information for development of subbasin management plans and basin-wide research activities.

Task 5.3.  Review and comment on future chinook production and facilities being planned under NEOH.

Task 5.4.  Participate in ESA activities as requested by ODFW, USFWS and NMFS.

Task 5.5.  Participate in planning and implementation activities for developing population specific management and recovery plans for Grande Ronde and Imnaha populations as specified in the Snake River spring/summer chinook recovery plan.

Task 5.6.  Participate in planning and data summarization related to the 4D rule and listing of summer steelhead in the lower Snake River.

CHINOOK  BROODSTOCK IDENTIFICATION

Objective 6.  Coordinate spring chinook broodstock marking programs for Lookingglass Fish Hatchery.

Approach:  Initial priority was given to Rapid River stock for the Grande Ronde spring chinook program.  After an initial release in 1980, we discontinued the use of this stock due to disease and availability considerations.  In the early 1980’s, we used Carson fish for broodstock, but switched back to Rapid River fish in the mid-1980’s.  In 1985, we obtained 500,000 Rapid River eggs and released approximately 400,000 smolts in 1987.  We obtained Rapid River eggs in 1986, 1987 and 1988.  Since release in 1993, NMFS has required us to mark Ad-RV+CWT all Rapid River chinook from Lookingglass Fish Hatchery to allow for trapping and hauling at Lower Granite Dam.  Recently, management directives have encouraged us to move away from Rapid River fish and use locally adapted fish for broodstock in our hatchery programs.  As such, it is our desire to phase out the use of Rapid River stock.  Furthermore, we have begun developing broodstock from naturally produced fish returning to the Grande Ronde River basin.  These fish are derived from the Lostine River, the upper Grande Ronde River and Catherine Creek.  This broodstock development is part of the Grande Ronde Endemic Supplementation Program.  GRESP has two components:  the Captive Broodstock and Conventional Broodstock projects.  The Captive Broodstock Project includes the three Grande Ronde basin stocks and two experiments (natural vs. accelerated presmolt growth and freshwater vs. seawater postsmolt growth) per stock.  The Conventional Broodstock Project also includes the three Grande Ronde basin stocks being raised under standard production hatchery practices.  Each project is designed to produce smolts for release as yearlings.  These smolts must be marked and tagged so that, when they return as adults, we can identify the project and treatment group from which the fish originated.  The last releases of smolts from marked Rapid River parents occurred in 1999.  The last adults returning from these releases should return no later than 2003.  Marking 100% of all fish released from Lookingglass Fish Hatchery also enables us to recognize strays more easily on the spawning grounds.  We are working with district managers and hatchery managers to implement broodstock development programs to ensure management objectives as well as wild fish policy guidelines are achieved.  We coordinate marking and tagging activities with PSMFC and others.

Task 6.1.  Develop and coordinate spring chinook broodstock management strategies and marking programs for Grande Ronde and Imnaha production programs.  Provide run strength and run composition estimates to allow for development of pre-season broodstock collection plans.

NATURAL PRODUCTION STUDIES

Objective 7.  Monitor the natural escapement of spring chinook salmon in northeast Oregon.

Subobjective 7.1.  Conduct extensive and supplemental spring chinook salmon spawning ground surveys.

Approach:  Chinook spawning ground surveys are conducted from late-August to mid-September.  Specific stream index surveys are scheduled to take place near peak of spawning.  Extensive area surveys cover nearly all possible spring chinook spawning areas and are conducted the day of the index survey.  Supplemental surveys areas are in both index and extensive areas and are conducted twice at approximately one week intervals following the index survey.  Survey areas in the Imnaha and Grande Ronde basins are listed in Table 2.  The Minam and Wenaha rivers have been designated as wild fish rivers and no hatchery outplanting will be conducted in these basins.

Surveys are conducted on foot in a downstream direction with one or more surveyors.  Surveyors record the number of redds observed, number of live adults and jacks observed, as well as the number and heritage of carcasses recovered in the survey sections.  On streams where we will conduct supplemental surveys, redds are numbered and marked with colored flagging.  Flagging is removed on the last supplemental survey.

We will recover and decode tags from marked (CWT) hatchery spring chinook that are recovered on spawning ground surveys in all NE Oregon rivers.  All carcasses encountered on spawning surveys will be examined for marks.  The percent of carcasses classified as hatchery fish will be used as an index of the degree of straying.  Marked strays were recovered in the Minam and Wenaha rivers in most years from 1987 to 1994.  We have developed a discriminate function to separate hatchery and wild fish based on scale analysis.  In addition, 100% of the hatchery releases have been Ad-CWT since 1993.

Task 7.1.1.  Develop spawning ground survey schedules in cooperation with ODFW District Fish Biologists. 

Task 7.1.2.  Conduct spawning ground surveys in the streams and sections shown in Table 2.  Record the number of redds, number of live adults and jacks observed (on and off redds) and number of carcasses recovered. 

Task 7.1.3.  Record the sex, length, fin marks, opercle marks and any tags from carcasses observed on the survey. Collect snouts from all adipose fin marked fish and send to Clackamas snout lab for processing. 

Task 7.1.4.  Collect scale samples from all carcasses recovered in order to determine age and, if necessary, origin (hatchery or wild) of the fish.  Determine hatchery to wild fish ratios based on marked and unmarked carcass recoveries and scale analyses. 

Task 7.1.5.  Number and mark redds observed in supplemental surveys areas.  Cut the tails off carcasses sampled in supplemental survey areas to avoid multiple sampling. 

Subobjective 7.2.  Determine how adequately historic index surveys measure current spawner abundance.

Approach:  In the 1950’s, regional managers identified stream sections that they considered primary spawning areas for spring chinook salmon as well as chose the time of year that represented the highest concentrations of spawners.  These places and times became the historic index surveys.  In the 1980’s, in preparation for U.S. v. Oregon, the need arose to assess the accuracy of these surveys.  In 1986, we began comprehensive spawning ground surveys which included historic index, extensive and supplemental surveys.  In general, we conducted one supplemental survey on each of four streams.  We expanded our supplemental surveys so that, since 1992, we have typically conducted two supplemental surveys on each of eight streams.  We plan to continue our comprehensive surveys and begin comparing index counts to extensive and supplemental redd counts.

Table 2.  Spring chinook salmon spawning ground survey areas in N.E. Oregon.

Basin,

Stream,

Survey type


Location of survey
Extensive
Index
Supplemental

IMNAHA RIVER BASIN

Lick Creek
  Lower 4 miles
None
4.0
None
Big Sheep Creek
  Road 39-140 Bridge to Coyote Creek
9.0
4.0
None
Imnaha River
  Forks to Freezeout Creek
33.2
9.7
23.7
GRANDE RONDE RIVER BASIN

Bear Creek
  2 miles above Guard station to Road 8250 Bridge
2.0
8.5
None
Hurricane Creek
  Gravel pit to mouth
None
3.0
1.3
Lostine River
  Lapover Meadow to Williamson 
    Campground and Canyon to mouth
17.0
3.0
2.0
Wallowa River
  McClaren Lane Bridge to Hatchery intake
None
4.5
None
Grande Ronde River 
  Three Penny Claim to Starkey Bridge
22.2
8.5
22.0
 N.F. Catherine Creek
   North Fork Campground to mouth
None
4.0
4.0
S.F. Catherine Creek
  Road barrier to mouth
2.7
2.0
2.7
Catherine Creek
  Forks to 2nd Union City bridge
14.5
7.5
14.5
Lookingglass Creek
  Summer Creek to mouth
10.0
6.2
None
Minam River
  Elk Creek to Bluff a
4.3
8.9
6.7 

N.F. Wenaha River
  Lower 4 miles
4.0
None
None
S.F. Wenaha River
  Milk Creek to N.F. Wenaha (Lower 6 miles)
None
6.0
6.0

Wenaha River
  Forks to Crooked Fork
15.5
None
15.5
Butte Creek (tributary to Wenaha River)
  Lower 1.5 Miles
1.5
None
None

a Only selected reaches within this area are surveyed


Task 7.2.1.  Calculate the percentage of total redds observed in the index area on the day of the extensive-index count.


Task 7.2.2.  Calculate the percent increase in redds in supplemental survey areas from the first to last counts.


Task 7.2.3.  Complete a compendium of spawning survey results.

Subobjective 7.3.  Determine the relationship between number of redds observed and fish escapement.

Approach:  We have been documenting fish:redd ratios for the Grande Ronde and Imnaha basins.  We have done this by marking all the fish that we released above the weir at Lookingglass Fish Hatchery into Lookingglass Creek (various marks) and above the Imnaha river weir (opercle punches).  During spawning ground surveys we examine carcasses for these marks.  We use the mark:unmark ratio to calculate the number of fish that escaped into these areas before a weir was installed.  We use total escapement estimates and total redd counts in these areas to estimate fish:redd ratios.  We were not able to generate fish:redd estimates for either area in 1995:   no fish were passed above the Lookingglass Creek weir (due to disease concerns) and no fish were passed above the Imnaha River weir (due to low levels of escapement).  The Lookingglass work has been conducted by the CTUIR.  Releases of adult chinook above Lookingglass Fish Hatchery have been discontinued because of disease considerations.
Task 7.3.1.  Mark all chinook that are released above the Imnaha weir with an opercular punch.

Task 7.3.2.  Conduct surveys to enumerate total redds above weir and to collect carcasses.

Task 7.3.3.  Determine total escapement above the weir based on mark to unmarked ratios.

Task 7.3.4.  Calculate fish per redd ratios.

Subobjective 7.4.  Determine age-composition and length-age relationships for spring chinook in each stream sampled.

Approach:  We assess the age-composition and length-age relationships for salmon for comparison to previous years and to hatchery-reared fish.  We collect scales from and measure the length of each carcass that we encounter during our spawning ground surveys.  Scales are collected from a standardized area on each fish.


Task 7.4.1.  Mount, press and age (years in fresh and saltwater) scales collected from carcasses sampled on spawning ground surveys.


Task 7.4.2.  Calculate age composition and determine mean length of each age class for spawning populations in each stream surveyed.


Subobjective 7.5.  Determine annual escapement for each population and calculate progeny-to-parent ratios for each broodyear.

STEELHEAD LIFE HISTORY

Objective 8.  Monitor the life history characteristics of O. mykiss in NE Oregon.

Subobjective 8.1.  Determine the relationship between anadromous and resident forms of O. mykiss in NE Oregon.

Approach:  We will address this objective with information derived from studies in both the hatchery and natural environment.  In the hatchery environment, we propose to conduct various crosses among and between anadromous and resident O. mykiss.  This study began with the 1998 brood and will continue with the 2002 brood.  In the natural environment, we examined the lineage (resident v. anadromous parents) of juvenile O. mykiss in 1997-99.  These complimentary approaches should allow us to evaluate the relationship between the two forms of O. mykiss relative to ESA, ESU and recovery issues as well as to explore the feasibility of using hatcheries to produce anadromous O. mykiss progeny from resident O. mykiss parents.

Hatchery environment



Broodyear 2001
Task 8.1.1. Periodically weigh and measure (fork length) fish being reared in the hatchery.




Task 8.1.2.  Release PIT-tagged fish into Deer Creek.

Task 8.1.3.  Monitor the occurrence of PIT-tagged fish at mainstem dams.



Broodyear 2002

Task 8.1.4.  With the 2001 brood, coordinate the continuation of the study with the hatchery managers, regional and district biologists and co-managers.

Task 8.1.5.  If appropriate sources of broodstock can be obtained, cross rainbow and steelhead trout.

Task 8.1.6.  Monitor the development of offspring from these crosses including the evaluation of behavioral, morphological and physiological aspects of smoltification.

Task 8.1.7.  PIT-tag offspring scheduled for release in 2002.

Subobjective 8.2.  Monitor the genetic relationship between O. mykiss from various streams in the Grande Ronde and Imnaha river basins.

Approach:  To assess the genetic characteristics of steelhead in NE Oregon, juvenile O. mykiss have been sampled from various streams and hatchery programs.  Most of these samples were collected for allozyme analysis while some were collected for DNA analysis.  The design of this sampling, however, was not planned to answer stock structure questions within the Grande Ronde and Imnaha river basins.  Now that steelhead have been listed under the Endangered Species Act, the importance about questions of local adaptations and stock structure have become emphasized.  Thus, we have developed a genetics sampling plan that will allow for objective analysis of stock structure.  We began sampling in 1999 and will continue through 2002.  Samples will be analyzed by a subcontractor beginning 2002.

Task 8.2.1.  Meet with district and regional biologists from ODFW, comanagers, and personnel from NMFS to develop a sampling plan for 2002.  This plan will include which streams to sample from, which life stage to sample, and the appropriate sample size.

Task 8.2.2  Collect fin-tissue samples from 80-100 fish in these streams.

Task 8.2.3  Store the tissue in alcohol and archive samples.

Task 8.2.4  Compile a review of previous genetics samples that have been collected from O. mykiss in the Grande Ronde or Imnaha river basins as well as any analyses that have come from these samples.

Subobjective 8.3.  Determine the feasibility of using otolith microchemistry analysis to identify maternal origin of juvenile O. mykiss in the Grande Ronde drainage.


Approach:  The recent decline of steelhead stocks in the lower Snake River has prompted listing under the Endangered Species Act.  Declines in steelhead are potentially due to elevated mortality rates associated with anadromous migrations.  If O. mykiss life history characteristics of residency and anadromy are phenotypically plastic, then elevated mortality associated with the anadromous type may be shifting the populations towards residency.  Identification of this plasticity would then be important for the management of these stocks.  We propose to investigate the life history composition of O. mykiss in the Grande Ronde basin and determine the effectiveness of otolith microchemistry for the identification of the life history types.

Task 8.3.1.  Review literature on otolith microchemistry for determining maternal origin.

Task 8.3.2. Coordinate with and deliver otolith samples to sub-contractor.  Based on analytic results, report information on the life history composition of sub-basin groups of O. mykiss within the Grande Ronde basin.

Objective 9.  Assess the magnitude and characteristics of steelhead strays in the Deschutes River.

Approach:  The proportion of hatchery strays in the Deschutes River has dramatically increased since the mid-1980’s and strays currently dominate the run.  Although many hatchery stocks stray into the Deschutes River, in recent years Wallowa stock has comprised a majority of the strays.  The NMFS has recommended that Wallowa stock be phased out in large part due to the straying issue.  A more detailed analysis of straying is needed to better understand the magnitude, characteristics, and causes of straying in order to identify management actions that could be taken to reduce steelhead straying into the Deschutes.  This will involve assembling and analyzing CWT recovery data for all hatchery releases in the Snake River basin and relating stray rate information to stock source, hatchery practices, and environmental conditions.

Subobjective 9.1.  Assess the magnitude of straying and origin of steelhead strays in the Deschutes River.


Task 9.1.1.  Estimate the numbers of strays and proportion of run that are hatchery strays at Sherars Falls, in sport and tribal fisheries, Pelton trap and Warm Springs Hatchery from 1977 to present.

Task 9.1.2.  Determine origin of hatchery strays at each location and proportion by origin in the Deschutes River based on CWT data.

Subobjective 9.2.  Determine stray rates into the Deschutes River for all Snake River hatchery steelhead stocks.  

Task 9.2.1.  Identify and summarize all CWT groups released from Snake River facilities.

Task 9.2.2.  Analyze CWT recovery data for each broodyear and stock to determine stray rates by broodyear.

Task 9.2.3.  Determine mean and variability in stray rates within each stock.

Subobjective 9.3.  Explore relationships of stock origin, hatchery practices, and environmental conditions with stray rates.


Task 9.3.1.  Assess the relationship between stray rate and widescale stock (group A vs. group B) and geographic (Basin level) differences.

Task 9.3.2.  Assess the relationship between stray rate and hatchery practices (broodstock source, release method, release size).

Task 9.3.3.  Assess relationship between stray rate and magnitude of juvenile fish transportation at Lower Snake River dams.

CTUIR

Objective 10.  Assist CTUIR with implementation of experimental plans to evaluate the natural production success of Rapid River stock spring chinook salmon in Lookingglass Creek.

Approach:  A spring chinook production study was conducted on Lookingglass Creek from the mid 1960s to the early 1970s.  This study documented adult returns, adult age composition, juvenile and smolt production and juvenile migration patterns.  The wild population was eliminated from Lookingglass Creek and we plan to reestablish natural production, in part, with Rapid River stock.  The historic database will provide the opportunity for a comparison of natural production from wild fish with natural production success of hatchery fish.  This proposal was developed jointly with CTUIR and is coordinated with the Nez Perce Tribe.  Implementation began in 1992 when adults were passed above the hatchery in Lookingglass Creek.  Adult releases have been discontinued for the near-term, and our efforts have shifted to presmolt evaluations.

Task 10.1.  Assist in collection of life history and natural production data.

Task 10.2.  Oversee and supervise implementation of CTUIR study and completion of annual reports and manuscripts.

g. Facilities and equipment
The central research office is located at Eastern Oregon University.  Funding and plans have been approved through the State of Oregon to build a new science building at Eastern Oregon University which will include new lab and office facilities.  Much of our work is done at Lookingglass Hatchery, Irrigon Hatchery, Little Sheep, Big Canyon, and the Imnaha adult collection-acclimation facilities.  All personnel have networked computers and access to various statistical software (SAS, etc.).  We have tagging trailers and a wide array of sampling equipment.

h. References

Please see the Reports and Publications section of section e.
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Adaptive Management

	Program area            Original program	Present program

Production goals



Management

objectives





Hatchery

broodstock

management











Natural escapement

above weir



Rearing and release 

strategies

490,000  





Emphasized meeting hatchery mitigation smolt goal.  We

 assumed we could have it all.



Kept most fish.



Collected late in the run.





Pooled gamete spawning.





Limited disease treatment.



Few fish passed above.

No guidelines for % hatchery.





Reared at standard high densities



Released large smolts

Based on available broodstock and sliding scale up to 490,000 smolts.



Balance the risk of hatchery and natural production.  Emphasize genetic conservation and recovery.



Keep a maximum of 50% of natural fish.



Attempt to collect across the entire run with new weir.



Complex matrix spawning, maximize HxW crosses, use all broodstock.



Aggressive BKD and fungus treatment.



Pass 50% or more above the weir.

Regulate % hatchery with escapement > 700 and above.



Low density rearing.



Medium and natural size smolts.








