Bonneville Power Administration

FY 2002 Provincial Project Review

PART 2. Narrative

Project ID:
200119

Title:
LSRCP Fish Hatchery Monitoring and Evaluation-Idaho 

Section 9 of 10. Project description

a. Abstract 
The Lower Snake River Compensation Plan (LSRCP) is funded through the USFWS with power production revenues provided by the Bonneville Power Administration. The LSRCP provided specific goals that include “in-place” and “in-kind” replacement of adult salmon and steelhead in the Snake River.  These goals include: 1) establishing broodstock(s), 2) maintaining and enhancing natural populations, 3) returning adults to the LSRCP area, and 4) improving or re‑establishment of sport and tribal fisheries. 

The Idaho-portion of the LSRCP includes a Hatchery Evaluation Study (HES) component to monitor and evaluate the mitigation hatchery program.  The primary objective of the Hatchery Evaluation Study is to determine the best hatchery management practices that allow the mitigation hatcheries to meet LSRCP and IDFG anadromous fisheries goals.  Only if we understand the effects of hatchery operations on adult return characteristics (e.g., return rates, sex ratios, age structure) can we prescribe effective management actions.  Tasks we defined to satisfy the primary objective are divided into two categories: 1) monitoring and documentation and 2) investigation.  We monitor and document hatchery practices for each brood year or cohort of fish and document performance by comparing annual adult returns to program goals.  Our success at achieving LSRCP and IDFG goals can then be related to hatchery practices.  Investigation tasks are manipulative experiments involving modified or alternative hatchery practices, which show potential for increasing adult returns and achieving LSRCP and IDFG goals.

b. Technical and/or scientific background
The Lower Snake River Project was authorized by Congress on March 2, 1945 by Public Law 14, 79th Congress, First Session. The project was authorized under the Rivers and Harbors Act of 1945.  It consists of Ice Harbor Dam (IHR), completed in 1962; Lower Monumental Dam, 1969; Little Goose Dam, 1970 and Lower Granite Dam, 1975. The project affected over 140 miles of the Snake River and tributaries from Pasco, Washington to upstream of Lewiston, Idaho. The authorized purposes of the project were primarily navigation and hydroelectric power production. The original authorizing legislation for the project made no mention of fish and wildlife measures needed to avoid or otherwise compensate for the losses or damage to these important resources.

The Fish and Wildlife Coordination Act (FWCAR) of 1958 (48 Stat. 401, 16 U.S.C. 661 et seq. as amended) requires an analysis of fish and wildlife impacts associated with federal water projects as well as compensation measures to avoid and/or mitigate for loss of or damage to wildlife resources (refer to Section 662 (b) of the Act).  The U. S. Fish and Wildlife Service (USFWS) and NMFS provided the U.S. Army Corps of Engineers with a FWCAR on the Lower Snake River Project in 1972. Using the FWCAR, the U.S. Army Corps of Engineers (COE) wrote a report to Congress in 1975 (COE 1975) detailing losses of fish and wildlife attributable to the Project.  Congress authorized the LSRCP as part of the Water Resources Development Act of 1976 (Public Law 94-587).

The LSRCP is funded by the USFWS through the LSRCP with power production  revenues provided by the Bonneville Power Administration.  The IDFG administers and implements the Idaho portion of the program. Specific mitigation goals include “in-place” and “in-kind” replacement of adult salmon and steelhead. The LSRCP program in Idaho has been guided by the following objectives: 1) Establish broodstock(s) capable of meeting egg needs, 2) Maintain and enhance natural populations of native salmonids, 3) Return adults to the LSRCP area which meet designated goals, and 4) Improve or re‑establish sport and tribal fisheries. 

The LSRCP hatchery program (submitted as separate project proposals) specifies the use of hatcheries to produce and release large numbers of juvenile anadromous salmonids to meet adult return goals.  Adult return goals for the entire LSRCP are 8,000 summer chinook salmon, 50,700 spring chinook salmon, 18,300 fall chinook salmon, and 55,100 steelhead trout to the Snake River basin.  The majority of fish in the adult return goals are identified as returns to Idaho waters.  Adult return goals for Idaho are 8,000 summer chinook salmon, 40,560 spring chinook salmon, and 39,121 steelhead trout.  To achieve these goals, the Idaho Department of Fish and Game (IDFG) and the USFWS currently operate six hatcheries with five satellite facilities: McCall Fish Hatchery and the South Fork Salmon River trap; Dworshak National Fish Hatchery; Clearwater Anadromous Fish Hatchery and the Red River, Crooked River and Powell satellite facilities; Sawtooth Fish Hatchery and the East Fork Salmon River trap, Hagerman National Fish Hatchery, and Magic Valley Steelhead Hatchery (Figure 1).  The Powell and Crooked River satellite facilities were the most recent to come online and became fully operational in 1989 and 1990, respectively.  Clearwater Anadromous Fish Hatchery, the final hatchery authorized under the LSRCP, became operational in 1992 and will assume the role previously filled, in part, by Dworshak National Fish Hatchery.  

c. Rationale and significance to Regional Programs
The management goal of the Idaho Department of Fish and Game (IDFG) LSRCP evaluations is to identify hatchery rearing and release strategies that will allow the LSRCP program to meet its mitigation requirements.  The LSRCP hatchery program will attempt to improve the survival of hatchery fish while avoiding negative impacts to natural (including listed) populations.  In some cases, particularly in light of ESA requirements and Idaho Supplementation Study (ISS) plans, hatcheries may be used to enhance naturally-reproducing populations.

To properly evaluate this compensation effort, adult returns to facilities, spawning areas, and fisheries that result from hatchery releases must be documented.  IDFG's LSRCP program requires the cooperative effort of the Hatchery Evaluation Study (HES), the Harvest Monitoring Project (HMP), and the Coded Wire Tag (CWT) Laboratory program.

IDFG's HES will evaluate and provide oversight of certain hatchery operational practices, e.g., brood stock selection, size and number of fish reared, disease history, and time of release.  Hatchery practices will be assessed in relation to their effects on adult returns.  Recommendations for improvement of hatchery operations will be made.  

Continuous coordination between the HES and IDFG's BPA-funded supplementation research project is required because these programs overlap in several areas including: juvenile outplanting, brood stock collection, and spawning (mating) strategies.  LSRCP hatchery production will play a substantial role in IDFG's supplementation research.    

The HMP provides comprehensive harvest information which is key to evaluating the success of the LSRCP in meeting adult return goals.  The HMP will estimate the numbers of hatchery and wild/natural in the fishery and in overall returns to the project area in Idaho.  Data on the timing and distribution of the marked hatchery and wild stocks in the fishery are also collected and analyzed to develop LSRCP harvest management plans.  Harvest data provided by the HMP are coupled with hatchery return data to provide an estimate of returns from LSRCP releases.

CWTs continue to be used extensively to evaluate fisheries contribution of representative groups of LSRCP production releases.  However, most of these fish serve experimental purposes as well, i.e., for evaluation of hatchery-controlled variables such as size, time, and location of release, rearing densities, etc.  The CWT lab in Lewiston is responsible for excising tags from snouts and disseminating information, which is vital to the evaluation of the LSRCP program.

d. Relationships to other projects 
The LSRCP was the first effort of Federal authorities to mitigate for damages caused to populations of fish and wildlife within the Lower Snake River as a result of construction of the four lower Snake dams (part of the FCRPS).  As such, the program is central to ensuring the continued existence of salmon and steelhead populations within the sub-basin as steps are taken under the FWP to correct habitat problems and survival problems associated with the FCRPS.  The infra-structure of hatcheries and evaluation programs provided by LSRCP have been instrumental in defining the continuing problems facing anadromous fish in the sub-basin (USFWS 1998).

This project provides all monitoring and evaluation all Idaho hatcheries funded under the LSRCP. A separate proposal was submitted for each of Idaho's LSRCP hatcheries.

e. Project history (for ongoing projects) 

a. Monitoring and evaluation activities of LSRCP production provides near real time recommendations for refining, changing and adapting production and management practices (eg.  M&E has allowed managers to focus fall chinook production on yearling releases to increase broodstock escapements without affecting population age structure).  Consistent M&E staffing has also allowed the LSRCP program to respond timely to the changing landscape of Columbia River management under ESA driven restrictions.

b. Annual project reports from each hatchery facility in addition to a Fish Hatchery Evaluation Report for spring and summer chinook and steelhead are provided in published form throughout the Columbia Basin.  Reports provide production and evaluation assessments in a formalized format that is readily available to managers, and provides continuous long term data sets for hatchery and natural production within the basin.

c. The following projects have been successfully initiated as defined in section f:


Study No. 2.1-B.
Document straying of hatchery reared chinook adults.  


Study No. 2.2-A.
The effects of natural rearing on the post-release survival of spring chinook salmon at Sawtooth and Clearwater FHs, releases 1994-1996, (BYs 92-94), returns 1995-1999.  (Experimental study design in IDFG's 1994 study proposal, Appendix A).


Study No.  2.2-B.
Volitional releases of chinook salmon (PIT tag data).


Study No. 2.2-C.
Time of release of summer chinook salmon - McCall Fish Hatchery, releases 1993-1995.


Study No. 2.2-D.
Summer chinook adult outplanting - South Fork Salmon River, 1991-1997.


Study No. 2.2-E.
Captive brood stock/rearing program for Idaho chinook salmon. 


Study No. 2.2-F.
Steelhead acclimation - Hagerman NFH/Sawtooth FH, BYs 91-97.


Study No. 2.2-G.
Rearing methods to meet proposed size at release criteria for hatchery steelhead juveniles.  (New initiative, summer 1995.)


Study No. 2.2-H.
Spawn timing of hatchery steelhead - is it hereditary?  (New initiative, spring 1998.)


Study No. 2.3-A.
Effects of Fin Erosion on Post-Stocking Migration of Magic Valley Steelhead Tout.


Study No. 2.3-B.
Size at Release Study on Spring Chinook at Clearwater Fish Hatchery.


Study No. 2.3-C.
Coded-wire Tags and Precocity of Hatchery Steelhead.

f. Proposal objectives, tasks and methods
GOAL
DETERMINE THE BEST MANAGEMENT PRACTICES FOR IDAHO LSRCP HATCHERIES AND MAXIMIZE ESCAPEMENT AND FISHERY BENEFITS OF LSRCP MITIGATION TO THE STATE OF IDAHO.

Objective 1.
Document the success of the LSRCP program in meeting the specified goals. 

Approach:  Idaho's HES will collect the data necessary to provide administrators and managers with a clear and concise record of adult steelhead and salmon returns with respect to program goals.  IDFG will also document information pertinent to fish rearing and release activities for all LSRCP hatcheries. This information will form the basis for evaluating the effect of various hatchery operations, conditions, and rearing strategies on adult returns and may provide keys to hatchery improvement.

IDFG's CWT laboratory personnel will continue to receive and process CWT's from marking studies initiated in previous years.  All recovery information will be entered into the Idaho computer database and reported to the PSMFC CWT database for use by other managers.  Communications will be maintained with Washington and Oregon state agencies and various federal agencies to obtain timely data on salmon and steelhead harvested downstream of Idaho.

IDFG's HMP personnel will obtain contribution information for Idaho sport fisheries.  Anglers will be interviewed on a systematic basis in all areas of the state's steelhead fishery throughout both fall and spring seasons.  Methods used will be tailored to the accessibility and unique characteristics of each river and river section.  Check stations will be used when anglers exit a fishing area through a single route.  Roving interviews will be used when roads parallel the rivers, and jet boats will be used to interview boat anglers and to provide access in roadless areas.

Data will be obtained on catch/effort and catch composition by interviewing anglers and examining their catch for tags (CWT and PIT), marks, brands, and any other identifiable means.  All fish examined will be measured and the hatchery/wild proportion and stock composition will be assessed.  Because steelhead return after one, two, or three years in the ocean, evaluation of each release group is not complete until all age groups of adults have returned.  

After each spring and fall sport fishing season, a selected number of steelhead permit holders will be interviewed by telephone survey to determine the number of hours fished and fish caught.  Estimates of total statewide anglers, hours fished, harvest, and steelhead caught and released are determined by integrating the field data with the telephone survey information. When appropriate, similar survey methods will be used for chinook salmon fisheries that are directed at LSRCP-produced chinook salmon.

Sub-Objective 1.1
Implement a computerized hatchery database for monitoring and evaluation.

Approach:  Using a team of IDFG personnel from research (evaluations), hatcheries, and management, IDFG will develop the input variables and desired output of a database to meet both hatchery management and evaluation needs.  The database structure will be compatible (i.e., allowing cross referencing) with regional databases such as CIS, IHOT, PSMFC CWT, PTAGIS.  

Task 1.1.1
Maintain a team of evaluation, hatchery, and management personnel. (Ongoing)

Task 1.1.2
Team identifies database needs and input variables or fields necessary to meet those needs.  (Completed)

Task 1.1.3
HES personnel input data into database. (Ongoing)

Task 1.1.4
Team identifies desired outputs, i.e., tables, forms, etc., to be produced by HES personnel.  (Ongoing)

Task 1.1.5
Continue developing and refining software for inputting and outputting data.  (Ongoing)

Sub-Objective 1.2
Document LSRCP fish rearing and release practices and adult returns in Idaho.

Task 1.2.1
Coordinate with IDFG's Anadromous Hatchery Manager to facilitate data collection and entry with LSRCP hatchery managers. (Annually)

Task 1.2.2
Obtain and document (on a database) adult return information regarding: trapping dates; number, species, length-frequency, age structure, sex ratios of trapped fish; numbers spawned and released; run timing; egg takes; numbers reared and released; time, size and site of release; fish health; early survival; types and purpose of marks used. (Annually)

Task 1.2.3
Obtain and document (on a database) information regarding rearing conditions and special circumstances at LSRCP facilities, e.g., disease problems and treatments, facility improvements, problems, limitations, needs. (Annually)

Task 1.2.4
Use hatchery database to compile adult return data from harvest (HMP), rack returns, and escapement estimates and compare to LSRCP adults return goals. (Annually)

Task 1.2.5
Visit LSRCP FH's at least twice per year for information exchange and to become familiar with day-to-day hatchery operations, e.g., database collection, spawning techniques, brood stock selection, distribution and release activities, feeding regimes, disease treatments, etc.

Sub-Objective 1.3
Document current contribution of Idaho LSRCP-reared fish in harvest outside of Idaho, sport and tribal harvest within Idaho, and returns to hatchery racks or spawning grounds.

Task 1.3.1
Salmon and steelhead snouts recovered by IDFG and other cooperators will be processed and tags removed at IDFG's Lewiston laboratory.

Task 1.3.2
All returned tags (estimated 3,000) will be decoded, combined with adult return information, and entered into the computer database.

Task 1.3.3
Recovery lab personnel will work with other LSRCP FH evaluation personnel and downstream Columbia River agencies to determine contribution of LSRCP Idaho-reared salmon and steelhead to downstream fisheries.

Task 1.3.4
Conduct angler interviews on all steelhead harvest areas in Idaho throughout the fall and spring fisheries.  Collect data on catch/effort and inspect the catch for hatchery/wild composition, fin marks and tags.  Measure all fish and collect snouts for coded-wire retrieval.  Determine the hatchery/wild composition of fish released.

Interviews will be scheduled as follows:

Snake River - interviews will be conducted by jet boat and at boat ramps for eight weekends in the fall season and four weekends in the spring season.

Clearwater River - interviews by jet boat and at boat ramps on lower river and North Fork for 10 weeks in the fall season and 16 weeks in the spring season.  Upper Clearwater interviews will be conducted by roving vehicle on two weekend days for eight weeks in the fall and eight weeks in the spring season.

South Fork Clearwater - interviews are conducted by roving vehicles on two weekdays and two weekend days for six weeks in the spring season. 

Salmon River - (see a previous report for map).

Section 10 - interview the upper end by roving vehicle seven weekends in the fall season.

Section 11 - interview by roving vehicle seven weekends in the fall and three weekends in the spring season.

Sections 12 and 13 - operate a checking station at the old lumber mill site near Riggins for seven weekends in the fall and three weekends in the spring season.

Sections 14 and 15 - operate a checking station at North Fork for seven weekends in the fall and six weekends in the spring season.

Section 16 - interview by roving vehicle four weekends in the fall and four weekends in the spring season.

Sections 17 and 18 and 19 - interview by roving vehicle and a check station for six weekends in the spring season.

Section 20 - interview by roving vehicle for six weekends in the spring season.

Task 1.3.5
Compile and tabulate interview results (Annual).

Task 1.3.6
Compile all groups of fish released, proportion marked, marks, stock and project years of return (Annual).

Task 1.3.7
Interview approximately 3,000 steelhead permitees by telephone to obtain number of steelhead caught (harvested and released) and hours fished by season (Annual).

Task 1.3.8
Calculate the numbers of fish harvested from each hatchery group, wild stock, and the numbers released (Annual).

Task 1.3.9
Estimate the number of wild/natural and hatchery steelhead escaping past Bonneville and Lower Granite dams (Annual).

Task 1.3.10
Conduct angler creel surveys as appropriate for chinook salmon seasons in the Clearwater drainage and the South Fork of the Salmon River(Annually if sport fishery).  

Task 1.3.11
Compile and tabulate interview results (Annual).

Task 1.3.12
Calculate the numbers of chinook salmon harvested from each hatchery group and the numbers released (Annual).

Task 1.3.13
In cooperation with the evaluation biologist, compile harvest history on chinook salmon produced by the LSRCP to compute the total number of fish produced by the program (Annual).

Task 1.3.14
Continue to work with state and tribal managers to develop an evaluation mark (no adipose fin-clip) for tribal supplementation steelhead (Annual).

Objective 2.
Identify factors limiting hatchery success and recommend possible improvements based on existing knowledge and experimentation.

Approach:  Existing knowledge from project data (from Objective 1), literature, and personal contacts will be examined to determine hatchery methods with the potential for improving adult returns.  Whereas monitoring efforts provide essential information to identify long-term trends, experiments are designed to compare and test alternative hatchery practices, e.g., rearing density, natural rearing.  Evaluation biologists will work with hatchery personnel to propose, design, and test rearing and release strategies that may enhance adult returns.  Most experiments will be conducted on three or more brood years, thereby requiring seven years for adult returns to be completed.  Data will be organized and updated as returns accrue and analysis and reporting will be conducted as is appropriate.  Intermediate reports will provide managers and the LSRCP coordinator with current information.  Recommendations for improvement of hatchery operations will be made when data support changes.

Sub-Objective 2.1
Continue ongoing monitoring efforts to determine the relationships between adult returns and hatchery practices, characteristics of hatchery products, and juvenile survival.

Task 2.1.1
Use hatchery database to track hatchery rearing conditions and release practices, health, physiology, behavioral attributes, etc. (see Tasks 1.1 and 1.2). Annual

Task 2.1.2
Ensure that representative study groups are uniquely marked prior to release (e.g., specific CWT groups, PIT tags, fin clips, etc.
Annual

Task 2.1.3
Obtain marked fish data from appropriate sources, e.g., HMP (see Objective 3), CWT Lab, LSRCP facility personnel, PTAGIS, and cooperating agencies (NMFS, USFWS, etc.).  Annual

Task 2.1.4
Obtain, analyze, and summarize PIT tag data, i.e., detection rates and timing at lower Snake River dams.  Annual  

Task 2.1.5
Estimate smolt-to-adult survival, primarily through CWT and fin clips (data from Task 2.1.3). Annual

Task 2.1.6
Assess the relationship between rearing and release factors and juvenile and adult survival using data generated from Tasks 2.1.1 - 2.1.5.  Annual

Task 2.1.7
Coordinate statewide sampling of hatchery chinook salmon scales for aging and determination of origin (scale pattern analysis). (Completed)

Task 2.1.8
Using CWT, length-frequency, and scales, compute the age structure of adult chinook returns. Annual

Task 2.1.9
Describe the timing, age structure, sex ratios and origin (hatchery vs. natural) of adult returns and compare them to historical chinook returns to identify possible impacts of hatchery operations on the attributes of adult returns.  (The HMP estimates the composition of steelhead runs.) Annual

Task 2.1.10
Assist with chinook salmon redd counting activities in LSRCP influenced areas.  Annual

Studies to be Completed Under Sub-Objective 2.1
Study No. 2.1-A.
Determine migration characteristics and interrogation rate or "survival" estimate of hatchery chinook salmon and steelhead trout.  

Approach:  Provide these data (Task 2.1.4) in tables and graphs in memo and report form to appropriate personnel. 

Study No. 2.1-B.
Document straying of hatchery reared chinook adults.  

Approach:  An initial analysis in summer 1994 revealed that sample sizes necessary for determining chinook salmon stray rates could not, in all likelihood, be achieved. In view of this finding, IDFG's tact will be to coordinate with other agencies, particularly the US Forest Service, to document the occurrence of straying.  IDFG will be responsible for compiling and reporting the data, and if warranted, studies will be designed for future implementation.  IDFG does not anticipate any improvement in their ability to assess stray rates in the near future.  Therefore, no further action will likely be taken.  IDFG will continue to coordinate spawner surveys and the collection of biological information from chinook carcasses recovered in LSRCP hatchery-influenced areas.  (See Task 2.1.10.)

Sub-Objective 2.2
Conduct controlled studies to determine the relationships between adult returns and hatchery practices, characteristics of hatchery products, and juvenile survival.

Chinook Salmon Studies to be Completed Under Sub-Objective 2.2
Study No. 2.2-A.
The effects of natural rearing on the post-release survival of spring chinook salmon at Sawtooth and Clearwater FHs, releases 1994-1996, (BYs 92-94), returns 1995-1999.  (Experimental study design in IDFG's 1994 study proposal, Appendix A).

Approach:  In 1993 (BY1992), IDFG began to investigate the effects of rearing spring chinook salmon under "naturalized" hatchery conditions.  Experimentation began simultaneously at Sawtooth and Clearwater FHs, each hatchery testing different conditions.  IDFG relied on PIT tags and CWTs to provide information about juvenile emigration characteristics and adult returns, respectively.  The experiment with the 1992 brood at Sawtooth FH was aborted because of severe disease problems in that brood.  Further experimentation at Sawtooth FH was abandoned due to inadequate numbers of fish.

Substantial new information about natural rearing has recently been generated in the Pacific Northwest.  Much of this new information was presented and discussed in October 1997 at the Natural Rearing Workshop, organized by personnel at the NMFS Manchester Marine Laboratory.  IDFG personnel attended this workshop.  Following the workshop, IDFG prepared a study design that implemented natural rearing for brood year 1997 Sawtooth FH chinook salmon.

Task 2.2.1
Keep current with the published and unpublished literature in relation to LSRCP and other Idaho hatchery operations and trends. (Annual)

Task 2.2.2
Develop draft study design by December 31, 1997 for LSRCP review, and finalize study plan by February 15, 1998 and provide to the LSRCP office.  (Completed)

Task 2.2.3
Initiate natural rearing plan for Sawtooth FH brood year 1997 chinook salmon after completion of Task 2.2.2 (Completed).  Incorporate Sawtooth FH brood year 1998 chinook salmon into natural-rearing study (Completed). Develop study design for incorporating BY01 fish into the study.

Task 2.2.4
Coordinate coded-wire tagging and other marking needs for treatment and control groups of fish (Task 2.1.2). Annual

Task 2.2.5
Collect and analyze PIT-tag data from NATURES treatment and control as identified in tasks 2.1.3, 2.1.4, and 2.1.6. (Ongoing)

Study No.  2.2-B.
Volitional releases of chinook salmon (PIT tag data).

Approach: IDFG’s initial attempts to evaluate the potential for volitional releases to improve smolt-to-adult return rates came in response to a joint decision by management and research to allow fish to leave Sawtooth FH volitionally.  In fall 1993 (BY1992), IDFG monitored the movement of PIT-tagged fish from the upper (A) sections to the lower (B) sections of several raceways.  They anticipated releasing the "movers" in fall 1993; however, they did not receive a permit from NMFS to release these fish.  Therefore, for fish culture reasons, hatchery personnel crowded fish from the B sections back into the A sections.  In spring 1994, IDFG again monitored the movement of PIT-tagged fish to the B sections.  This procedure left them with four PIT-tagged groups, which were all released in spring 1994:  1) fish which moved in fall only; 2) fish that moved in fall and spring; 3) fish that moved in spring only; and 4) fish that did not move at all.  Volitional releases also occurred from the Crooked River satellite in Migration Year (MY) 1994 and from Sawtooth FH in MY1995.  In FY1997, IDFG completed analysis of the PIT tag data associated with these releases.  They will prepare study designs for future volitional release experiments.

Task 2.2.6
Determine the need for additional studies and prepare experimental designs for controlled studies as warranted and provide to the LSRCP office. (Annual)

Study No. 2.2-C.
Time of release of summer chinook salmon - McCall Fish Hatchery, releases 1993-1995.

Approach:  PIT-tagged fish were released in 1993, 1994, and 1995.  IDFG is in the process of analyzing the data to determine if they can improve smolt survival (to Lower Granite Dam) by scheduling release time to coincide with various environmental cues, e.g., movement of natural fish, flows, water temperature, moon phase.  Adult returns from releases will be completed in 1997. Only task 2.2.9 will be addressed in FY2002.

Task 2.2.7
Collect and analyze detection and arrival timing data.  (Completed.)

Task 2.2.8
Compile "environmental cue" data.  (Some flow and moon phase data has been compiled but not analyzed in relation to detection data.)

Task 2.2.9
Provide release time recommendations.  (Annual)

Study No. 2.2-D.
Summer chinook adult outplanting - South Fork Salmon River, 1991-1997.

Approach:  The LSRCP has contributed time and money to efforts to evaluate the efficacy of outplanting adult summer chinook salmon to historic spawning grounds in the Stolle Meadows reach of the South Fork Salmon River.  The study, originally funded as a graduate study through the University of Idaho, continued under IDFG's portion of the LSRCP during 1993 and 1994.  In 1993 and 1994, they marked and released a portion of the unmarked fish (potentially naturally-produced fish).  These fish were released in the Stolle Meadows reach of the South Fork.  IDFG documented spawning location and success of outplanted adults.  In 1996, the first natural-origin adults from outplanted parents returned.  No natural origin (unmarked) adults were trucked to Stolle Meadows in 1996.  Unmarked adults destined for release were marked at the time of capture and released at the weir.  Only marked fish (marked as juveniles) were trucked to Stolle Meadows.  In FY1996, IDFG conducted surveys to document the spawning locations and distributions of unmarked and marked adults spawning above the weir.  These surveys were required in the NMFS permit for operation of the South Fork Salmon River facility.  IDFG conducted similar surveys in FY1997, as more fish from the initial outplanting efforts will return to the facility, and unmarked adults will not be trucked to Stolle Meadows.  IDFG spawner surveys are designed to document homing behavior of natural-origin fish and to satisfy NMFS ESA permit requirements.

Task 2.2.10
Conduct two – three redd counts and carcass surveys each year.

Study No. 2.2-E.
Captive brood stock/rearing program for Idaho chinook salmon. 

Approach:  Funding for evaluation of Idaho’s chinook salmon captive rearing program will shift to the Bonneville Power Administration beginning with FY1998.  The captive rearing program will continue to utilize LSRCP-funded facilities and personnel for rearing and transfer of fish in FY2001.  All activities will be coordinated through LSRCP, primarily through the Chinook Salmon Captive Propagation Technical Oversight Committee (CSCPTOC).

Task 2.2.11
Participate in CSCPTOC meetings for technical information exchange and discussion and coordination of activities and LSRCP facility use with LSRCP personnel.

Steelhead Studies to be Completed Under Sub-Objective 2.2

Study No. 2.2-F.
Steelhead acclimation - Hagerman NFH/Sawtooth FH, BYs 91-97.

Approach:  Concern for the impact of steelhead on listed chinook populations has prompted the use of acclimation as a way to reduce the number of residual steelhead occurring in any given release.  With this in mind, IDFG has begun to evaluate the relative success, PIT tag detection rates and adult return rates, of acclimated and unacclimated steelhead.  Differentially marked groups of acclimated and unacclimated juveniles have been released into the Salmon River at the Sawtooth weir.  The approximately 60,000 fish control (direct release) and treatment groups were tagged (CWT) and included with about 500 PIT-tagged fish each.  The treatment fish were trucked to Sawtooth FH for acclimation about 21 days prior to liberation; the control groups were trucked to the weir about 21 days later so the releases of acclimated and unacclimated groups would coincide.  The experimental design for this acclimation study was presented in IDFG's FY1994 proposal.  IDFG will update information relevant to releases that have already occurred.  

In FY1996, IDFG designed and executed a volitional release experiment at Sawtooth FH that utilized raceways at Sawtooth FH as acclimation ponds.  The primary objective of the study was to reduce the number of residual hatchery steelhead in the upper Salmon River by utilizing fish behavior as a way to separate out true migrants from residuals.  In FY1997, IDFG repeated the Sawtooth Volitional Release Experiment.  That study, the Sawtooth Volitional Release Experiment, and the Study No. 2.2-J (methods to meet NMFS proposed criteria for steelhead size at release), discussed below, represent the Department's efforts to reduce residualism of steelhead trout and potential impacts to chinook salmon populations.  IDFG has also relied on information being generated by other LSRCP cooperators, i.e., Oregon and Washington programs.

Steelhead release ponds were addressed by the NMFS recovery team in their draft plan as a tool to reduce potential effects of hatchery steelhead smolts on listed Snake River chinook salmon.  The management agencies and tribes were directed to produce plans for acclimation/release ponds via the draft recovery plan, Section 7 consultation, and Section 10 permits.  The LSRCP program releases large numbers of steelhead smolts into listed salmon production and migration area of the upper Salmon River and will be directly involved in planning of the ponds.  In FY1997, IDFG initiated the construction of a steelhead acclimation pond on Squaw Creek, Salmon River, (near Thompson Creek).  In FY1998 operation of Squaw Creek Pond was initiated.  The pond is used to acclimate and volitional release juvenile steelhead and to trap returning adults.  A combined team of personnel from Sawtooth FH and the HMP will operate the pond during smolt acclimation and adult trapping.  HES took the lead on evaluation studies in coordination with Sawtooth FH, HMP, and Salmon Region personnel.  Volitional release studies were conducted at Squaw Creek Pond in FY1998, FY1999, FY2000, and FY2001.  The HES report for the FY1998 and the FY1999 studies were completed, and the FY2000 report is in print. A report detailing FY2001 activities and results will be completed during the FY2002 contract period.

Task 2.2.12
Assist managers with rearing and release strategies for releases from Squaw Creek pond. (Annually)

Task 2.2.13
Assist managers with strategies to utilize residual steelhead (non-migrants) in Squaw Creek pond and other off-site fisheries. (Annually)

Task 2.2.14
Determine appropriate number of fish in release group to PIT tag to monitor migration success and coordinate PIT tagging.  (See Table 1 for marking plans.) (Annually)

Task 2.2.15
Monitor and report smolt migration success as identified in Task 2.1.4.   (Ongoing)

Task 2.2.16
Determine feasibility of incorporating intensive evaluations of releases from Squaw Creek pond. (Ongoing)

Task 2.2.17.
Monitor adult return and coordinate reporting with Sawtooth FH. (Ongoing)

Task 2.2.18
Develop an annual pond management plan for Squaw Creek pond for management staff review that will coordinate hatchery, research, and regional staff tasks. (Ongoing)

Task 2.2.19.
Consistent with the 1999 Hatchery Biological Opinion, incorporate the Squaw Creek pond steelhead program into development of a hatchery genetic management plan for the upper Salmon River. (Ongoing until study completion) 

Study No. 2.2-G.
Rearing methods to meet proposed size at release criteria for hatchery steelhead juveniles.  (New initiative, summer 1995.)

Approach:  Because of concern for the impact of "large" steelhead on chinook salmon juveniles, either through predation or other ecological mechanisms, the National Marine Fisheries Service is considering "imposing" size restrictions on steelhead juveniles released into waters containing listed chinook stocks.   In response to this challenge, IDFG hatchery evaluations biologist analyzed IDFG data pertaining to smolt size and residualism and then reviewed literature from the Washington Department of Fish and Wildlife, Oregon Department of Fish and Wildlife, and the Idaho Fishery Resource Office (IFRO) on hatchery steelhead residualism.  In FY1996, IDFG prepared an issue paper that was reviewed prior to distribution.  This issue paper (Length of Hatchery Steelhead Smolts Released in Idaho with Implications to Residualism) was finalized and submitted to LSRCP and NMFS in FY1997.  To explore the possibility of meeting the proposed size restrictions and to evaluate the ramifications, IDFG and Idaho Fishery Resource Office (IFRO) in FY1997 began a feed experiment at Hagerman NFH to compare steelhead on a feeding/fasting regimen to steelhead on a percent body weight regimen.  This study was also conducted in FY1998, FY1999 and FY2000.  IFRO will be responsible for the study design, the on-site hatchery evaluation, and PIT tag evaluation.  IDFG will coordinate the marking and tagging and will be responsible for the adult return evaluation.  Annual Reports were prepared for the FY1997 and FY1998 experiments (An Evaluation of Two Different Feeding Methods for Controlling Growth of Steelhead Reared at a Constant Water Temperature); the report for FY1999 is currently in progress.

Task 2.2.20
Participate in Hagerman NFH Hatchery Evaluation Team (HET) meetings to coordinate and discuss study progress. (Ongoing)

Task 2.2.21
Coordinate marking/tagging. (Ongoing)

Task 2.2.22
Collect and analyze CWT data.  (See Table 1 for marking plans.) (Ongoing)

Study No. 2.2-H.
Spawn timing of hatchery steelhead - is it hereditary?  (New initiative, spring 1998.)

Approach: IDFG has documented a gradual change in the spawn timing of steelhead returning to the Pahsimeroi FH and believe it to be the result of selective spawning practices that did not utilize gametes from the entire spectrum of the run.  The majority of steelhead currently returning to Pahsimeroi FH are spawned in April whereas the majority of fish that returned in the 1970’s were spawned in May.  The change in spawn timing has acted to exasperated the size-at-release concerns mentioned in Study No. 2.2-G because the fish have to be reared for an extra month.  IDFG currently collects eggs throughout the fish run, but places a greater emphasis on eggs collected later in the run in the hopes of changing the spawn timing back to what was observed in the 1970’s.  The Hagerman NFH Hatchery Evaluation Team and IDFG conducted an experiment in FY1999 to determine if spawn timing is a hereditary trait.  Approximately 120,000 Sawtooth A-stock steelhead, half of which were from early egg-takes and half of which were from late egg-takes, were tagged with CWTs and released at Sawtooth FH.  In addition, about 300 fish from each group were tagged with PIT tags.  The first adults from this study will return in 2001.  Adult steelhead that return to Sawtooth FH are generally ripe when they arrive and are spawned soon afterward.  Therefore with proper record keeping, we can obtain the return date for each CWTed fish and compare return timing between groups.  The study was repeated in FY2000.

Task 2.2.23
Participate in Hagerman NFH Hatchery Evaluation Team (HET) meetings to plan, to coordinate, and discuss study. (Complete)

Task 2.2.24
Develop study design.  Study design includes the number of fish to tag with CWTs and PIT tags for each group, on-site hatchery evaluation, and adult return evaluation.  (See Table 1 for marking plans.) (Complete)

Task 2.2.25
Coordinate marking/tagging. (Complete)

Task 2.2.26
Monitor migration success and coordinate PIT tagging.  (See Table 1 for marking plans.)


(Ongoing)

Task 2.2.27
Monitor and report smolt migration success. (Ongoing)

Task 2.2.28
Collect and analyze CWT data from returning adults.  (See Table 1 for marking plans.) (Ongoing)

Sub-Objective 2.3
Identify potential hatchery evaluation and experimental areas and prepare experimental designs if warranted.

Task 2.3.1
Keep current with the published and unpublished literature in relation to LSRCP and other Idaho hatchery operations and trends. (Ongoing)

Task 2.3.2
Utilize results of general monitoring, literature review, and experimental studies to develop research hypotheses and possible management actions relevant to hatchery operations. (Ongoing)

Task 2.3.3
Present potential research projects to research, management and hatchery personnel for review and to set priorities for experiments to be conducted in the next agreement period. (Ongoing)

Task 2.3.4
Prepare experimental designs and budget needs to evaluate factors identified in Task 2.3.2 and selected in Task 2.3.3 and provide to the LSRCP office. (Ongoing)

Task 2.3.5
Facilitate implementation and understanding of proposed research with appropriate personnel, e.g., hatchery managers, bureau staff, supplementation project personnel.


(Ongoing)

Task 2.3.6
Determine marking needs (CWT, PIT tag, fin clips, OTC) for future experimentation and begin the budgeting and acquisition processes. (Ongoing)

Task 2.3.7
Coordinate tagging requirements with the CWT Lab project, management staff, and other projects, i.e., ISS, HMP. (Ongoing)

Studies to be Completed Under Sub-Objective 2.3
Study No. 2.3-A.
Effects of Fin Erosion on Post-Stocking Migration of Magic Valley Fish Hatchery Steelhead Trout.

Approach:  Fish fin quality has been an ongoing problem at Idaho Fish Hatcheries.  Some research has been conducted to determine whether rearing and feeding strategies or environmental conditions can be altered to improve fin quality.  It is unknown what impact poor fin quality has on downstream migration success of smolts or smolt-to- adult survival of steelhead trout.  In FY1997, Magic Valley FH personnel initiated designing a study to evaluate the impacts of poor fin quality on migration success and smolt-to-adult survival and initiated the study in FY1998. 

Task 2.3.8
Provide technical assistance to Magic Valley Fish Hatchery personnel regarding their fin erosion study. (Complete)

Study No. 2.3-B.
Size at Release Study on Spring Chinook at Clearwater Fish Hatchery. (Ongoing)

Approach:  Current rearing regimes at Clearwater FH for chinook salmon include week-on, week-off feeding from July through December.  This is because water temperatures are warmer at Clearwater FH than any other chinook hatchery in Idaho and therefore, daily feeding would produce a “super” size smolt at 7 to 10 fish per pound.  Normal smolt sizes at release from other Idaho hatcheries are 17 to 20 fish per pound.

Hatcheries in the Pacific Northwest release smolts ranging in size from 4.5 to 20 fish per pound.  Several hatcheries in the region that released smolts at 7 to 10 fish per pond experienced good adult return rates.

Clearwater FH personnel initiated the design of an experiment to determine if survival from smolt to adult return of hatchery-produced chinook smolts at the Crooked River and Powell facilities could be improved by releasing larger smolts.  Large-sized smolts would be produced by daily feedings at full ration, rather than the week-on/week-off feeding regimen.  In FY1998, HES and Clearwater FH personnel finalized the study design, incorporated brood year 1996 chinook salmon produced from adult broodstock collected at the Powell and Crooked River satellites, and initiated the study.

Task 2.3.9
Implement the study at Clearwater Fish Hatchery with BY1996 (Completed).  Continue study with BY97 and BY 98 fish (Completed).

Task 2.3.10
Collect study data from returning age three, four and five fish in 2001. (Ongoing)

Study No. 2.3-C.
Coded-wire Tags and Precocity of Hatchery Steelhead.

Approach:  A pilot study was conducted at Hagerman National, Magic Valley, and Niagara Springs fish hatcheries in FY1999 to document current levels of precocity in hatchery steelhead, characterize precocial fish, and identify factors that affect precocity.  A total of 2,082 juvenile steelhead were sampled to determine if precocity was associated with fish stock, the presence of coded-wire tags, fish size, feed regimen, or exposure to night lights.  Precocity of male steelhead at Hagerman National, Magic Valley, and Niagara Springs fish hatcheries was 0.36, 5.25, and 2.13%, respectively.  No precocial female steelhead were observed.  Only two of the factors studied, coded-wire tags and exposure to night lights, affected precocity.  Precocity was higher in coded-wire-tagged fish, as compared to untagged fish, at all three hatcheries.  Exposure to night-lights increased the number of precocial males at Magic Valley Fish Hatchery but not at Hagerman National or Niagara Springs fish hatcheries.  Non-precocial males were generally longer, heavier, and had a lower condition factor than precocial males.

Task 2.3.11
Design, coordinate, and implement a study at Magic Valley FH in FY2000 (using BY 1999 steelhead) that investigates the effects of CWTs on precocity of hatchery steelhead. (Complete)

Task 2.3.12
Coordinate study methods with Magic Valley FH, Fish Health, and Fish Marking personnel. (Complete)

Task 2.3.13
Implement the study and collect data in FY2000 (smolts emigrate in spring 2000). (Ongoing)

Task 2.3.14
Write final report (FY2001).(Ongoing)

Sub-Objective 2.4
Provide ESA-related data as requested.

Task 2.4.1
Provide information to the Department and LSRCP ESA coordinators and participate in an ESA-related activities when needed to provide information for Section 7 consultations, Section 10 permit requirements, HGMPs, FMPs, and the NMFS 4d rule. (Ongoing)

Task 2.4.2
Help develop management recommendations to meet Recovery Plan needs for LSRCP facilities. (Ongoing)

Sub-Objective 2.5
Communicate findings and information to appropriate entities.

Objective 3.
Provide pre- and in-season run projections and status reports for LSRCP stocks to assist harvest and production management decisions and optimizing angling benefits to Idaho and the Columbia Region.

Approach:  Harvest management and stock composition is monitored via dam counts and various sampling regimes while the fish are en route.  Oregon Department of Fish and Wildlife samples the steelhead at Bonneville Dam; the National Marine Fisheries Service samples at Lower Granite Dam.  The fork length methodology derived from known-age stocks of steelhead is used to partition the steelhead run into its appropriate management groups, i.e., wild A-strain, hatchery A-strain, wild B-strain and hatchery B-strain fish.  Developing appropriate and accepted methodology to identify steelhead stocks will become increasingly important due to listing proposal for Snake River steelhead.  These major groups of fish provide the basis for most upriver stock and harvest management decisions.  Evaluation of rainbow trout provided by LSRCP is also conducted to determine fishery benefit.  Information collected during sampling of rainbow trout in the Snake, lower Salmon, and lower Clearwater rivers are also utilized for Section 7 consultation and Section 10 permits to continue hatchery releases affiliated with LSRCP mitigation.

Task 3.1
Maintain current databases on steelhead and chinook salmon numbers at Bonneville and Lower Granite dams throughout the fish run year.

Task 3.2
Incorporate fish sample data with dam counts from wild and hatchery groups passing Bonneville and Lower Granite dams and calculate number of A and B strain steelhead groups.  Provide information to CRFMP and ESA management parties.

Task 3.3
Combine run numbers with harvest rates to project status of LSRCP salmon and steelhead stocks and estimate hatchery returns.

Task 3.4
Provide in-season run and effort information to Idaho anglers and media by maintaining weekly update on the IDFG Internet web page.

Task 3.5
Coordinate in-season harvest monitoring with Tribal harvest biologists and facilitate data transfer.

Task 3.6
Continue sampling and evaluation of rainbow trout provided by the LSRCP program in the lower Salmon, lower Clearwater, and Snake rivers.

Task 3.7
Collect information about residual steelhead size, number, and stomach contents while sampling for rainbow trout evaluation in the lower Salmon, lower Clearwater, and Snake rivers.

Task 3.8
Contribute to management fora to develop methods of stock identification for Columbia River fisheries and potential ESA management.

Task 3.9
Initiate dissemination of information through print and other media on fishing opportunities.

Objective 4.
Assist managers with meeting elements of the annual “Stipulated Agreement for Management of Columbia River Fall Season Fisheries” and renegotiation of the Columbia River Fisheries Management Plan.

Task 4.1
Participate in development of monitoring and evaluation plans for tribal supplementation steelhead.

Task 4.2
Participate in development of appropriate brood stock selection criteria for tribal supplementation steelhead.

Task 4.3
Develop a sampling strategy for evaluation of recruits returning to supplementation areas.

Task 4.4 
Provide production, evaluation, and harvest information as needed by managers during renegotiations of the CRFMP and associated agreements.

Objective 5.
Assist managers with meeting federal treaty trust responsibilities and instate tribal production/harvest coordination.

Task 5.1
Assist with developing plans for marking tribal-initiative production reared at LSRCP facilities to ensure consistency and a coordinated approach.

Task 5.2
Attend hatchery coordination meetings with federal and tribal managers to coordinate production at LSRCP facilities.

Task 5.3
Work with tribal managers to ensure a coordinated and equitable approach to harvest of LSRCP-produced chinook and steelhead.

Task 5.4
Provide information to state, federal, and tribal managers pertinent to production and harvest negotiations.

g. Facilities and equipment
To achieve these goals, the Idaho Department of Fish and Game (IDFG) and the USFWS currently operate six hatcheries with five satellite facilities: McCall Fish Hatchery and the South Fork Salmon River trap; Dworshak National Fish Hatchery; Clearwater Anadromous Fish Hatchery and the Red River, Crooked River and Powell satellite facilities; Sawtooth Fish Hatchery and the East Fork Salmon River trap, Hagerman National Fish Hatchery, and Magic Valley Steelhead Hatchery (Figure 1).  The Powell and Crooked River satellite facilities were the most recent to come online and became fully operational in 1989 and 1990, respectively.  Clearwater Anadromous Fish Hatchery, the final hatchery authorized under the LSRCP, became operational in 1992 and will assume the role previously filled, in part, by Dworshak National Fish Hatchery
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Lead investigator for Chinook Hatchery Evaluations, IDFG and co-investigator for Steelhead Hatchery Evaluations, IDFG.

DMITRI T. VIDERGAR, Idaho Department of Fish and Game.

EDUCATION

Masters of Science, University of Idaho, 2000.  Specialization: fisheries resources.

Bachelors of Science Degree, Montana State University, 1993. Major: Fish and Wildlife Management.
RESEARCH AND WORK EXPERIENCE

Serving as the IDFG chinook hatchery evaluation biologist, my main objective is to use a research-based approach to evaluate hatchery production of chinook salmon.  However, this position is more a component of an extensive cooperative effort to manage Idaho’s hatchery chinook program.  I work closely with a myriad of entities including inter/intra state and LSRCP (Lower Snake River Compensation Plan) research and management biologists, hatchery personnel, NMFS (National Marine Fisheries Service), FPS (Fish Passage Center), Native American tribes, USFWS (US Fish and Wildlife Service), and BPA (Bonneville Power Administration).  Specific duties include evaluating and providing direction toward certain hatchery operational practices including brood stock selection, size, numbers of fish reared, disease history, and time of release through a framework of research-designed experiments.  Coordination with other biologists and hatchery managers for juvenile out-planting, brood stock collection and spawning strategies.  Collect, edit, submit and maintain all PIT-tag files and activities for chinook salmon from hatcheries operated by the state and Idaho Power.  Provide administrators and managers a clear and concise record of research findings and adult salmon returns by preparing summarization reports for individual research projects in addition to annual reports.  Annual reports detail post release survival of all (five) representative year classes.

SKILLS AND QUALIFICATIONS

My work experience has provided a diverse understanding of the biological, social, economic, and political facets of managing fisheries in today’s era. Being a part of the IDFG chinook salmon research program, I have the knowledge and background to conduct high-quality research which will be incorporated into the framework of ongoing projects. I have a detailed understanding of IDFG PIT-tagging protocols, hatchery operations, rearing of chinook salmon, and collection and interpretation of data.  Being the project leader on the existing NATURES project will directly benefit the proposed work by facilitating its integration into existing research and management programs. Additionally, my graduate and professional training will enable me to contribute to all aspects of data analysis and presentation.
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