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a. Abstract 
Starting in 2000 unclipped hatchery steelhead were released in the Clearwater and Salmon river basins marking the beginning of what will likely become an annual program intended to bolster natural production using supplementation.  This use of unclipped fish is of special concern because it departs from the standard practice in the Columbia River Basin of adipose-fin clipping all hatchery steelhead, and thus poses difficulties for established management efforts.  We propose to evaluate the program by answering three key questions:  (1) does this supplementation action return fish at higher rates than other artificial propagation programs; (2) do returning adult fish spawn where intended, and (3) does the natural juvenile population increase?  We will estimate the number of adult returns based on data collected at the Lower Granite Dam fish trap, determine spawning distribution by radio tagging and tracking adult fish through the spawning season, and monitor changes in the natural population using snorkel counts of young-of-year fish.  Adults, though unclipped, will be identifiable because the dorsal fins on most (94.6%) were deformed during the hatchery-rearing phase, and some were PIT-tagged prior to their release as juveniles.  We also propose to release a group of 6,000 additional PIT-tagged fish in one of the release reaches to enhance our ability to assess distribution.  The need for this work was described in the 2000 FWP (3.D.4 & 9), Clearwater Subbasin Summary (USFWS Objective 4), NMFS BIOP on Artificial Propagation (10.2.3) and NMFS FCRPS BIOP (9.6.1.6.2).

b. Technical and/or scientific background
As a result of legal negotiations over harvest management, in 2000 and 2001 unclipped hatchery steelhead were released in the Clearwater and Salmon river basins (for more information refer to FWS 2000, attached).  Additional annual releases are likely to occur.

The main intent of releasing unclipped steelhead was to increase natural production in the release reaches.  Because only clipped fish can be legally harvested it was reasoned that out-planting unclipped fish would return more fish to the release reaches.  In addition, it was assumed that those fish that did return would spawn and thus increase natural production.

This management action is of special concern.  Using unclipped hatchery fish departs from the standard practice in the Columbia River Basin of adipose-fin clipping all hatchery steelhead, which allowed the separation wild fish from hatchery fish for management purposes (e.g., preventing undesirable hatchery fish from entering drainages where ESA-listed stocks reside).  In addition, the success of supplementation for the purposes of increasing natural production remains largely unproven (Winton and Hilborn 1994).

The release of unclipped hatchery steelhead needs to be evaluated to determine if it produces the desired effects.  We propose to accomplish this by answering three key questions:  (1) does this supplementation action return fish at higher rates than other artificial propagation programs; (2) do returning adult fish spawn where intended, and (3) does the natural juvenile population increase?  We will estimate the number of adult returns based on data collected at the Lower Granite Dam fish trap, determine distribution by radio tagging and tracking adult fish through the spawning season, and monitor and compare changes in the natural population using snorkel counts of young-of-year fish from release and control reaches.  We will also document the rate of fallback at Lower Granite Dam.

Personnel from the Idaho Fishery Resource Office (IFRO) and Idaho Fish and Game (IDFG) will conduct the proposed work.  The principal investigator is currently conducting an evaluation (using basically the same approach proposed in this study) to determine the spawning distribution of fall chinook salmon supplemented in the Snake and Clearwater rivers (refer to proposal for Project 199801003).  Biologists at the IFRO work at the Lower Granite Dam fish trap annually, and are responsible for evaluating steelhead production at Dworshak National Fish Hatchery, which is the sole repository for Dworshak B-run steelhead.  Personnel from IDFG have taken the lead in conducting snorkel surveys in the Clearwater River basin and will be subcontracted to do the snorkel work we are proposing.

The opportunity to evaluate this new management action is time limited.  The first return of B-run steelhead will occur in the fall of 2002, and the arrangements necessary to conduct the evaluation (equipment orders and set up) must begin as soon as possible.

c. Rationale and significance to Regional Programs
Evaluating management actions such as supplementation is a fundamental part of sound fishery management (1994 FWP 7.3A), and in reference to the 2000 FWP, Clearwater Subbasin Summary, and NMFS BIOPs, the need for our proposed evaluation is clear.

As stated in the 2000 FWP (3.D.9, page 43, lines 22-25), the purpose of monitoring and evaluation is to: “Assure that the effects of actions taken under [the FWP] are measured, that these measurements are analyzed so that we have better knowledge of the effects of the action, and that this improved knowledge is used to choose future actions”.  Our proposed work is designed to meet these specifications.

The 2000 FWP (3.D.4, page 27, lines 41-43) also states: “Artificial production must be implemented within an experimental, adaptive management design that includes an aggressive program to evaluate the risks and benefits and address scientific uncertainties”.  Our work also meets these specifications.

The relevant strategy stated in the Clearwater Subbasin Summary (USFWS Objective 3, Strategy 2), is to: “Monitor and evaluate the adult return (including spawning distribution), of unmarked Dworshak B steelhead released in the Clearwater basin.”  Our work is aimed at carrying out this strategy.

The NMFS Draft Biological Opinion on Artificial Propagation of Anadromous Salmonids in the Snake River Basin (10.2.3) states: “The action agencies [which includes the USFWS] shall monitor and evaluate their respective artificial propagation programs in the Columbia River basin”.  Our work meets this measure.

The NMFS FCRPS BIOP (9.6.1.6.2, Action 107) identifies the need for information on fallback at hydroelectric projects.  Our work will document the rate of fallback for study fish at Lower Granite Dam.

Monitoring the broader movements of returning adults is not an approach that is typically taken in evaluations such as ours.  Returning fish are normally captured when nearer the spawning areas, leaving the distribution of all returning fish unknown, and their potential impacts undetermined.  We plan to focus on the distribution of adults in our evaluation because the success or failure should be weighted heavily on whether or not they distribute where intended.

d. Relationships to other projects 
There is an ongoing steelhead supplementation study in Idaho, Project 199005500 - Steelhead Supplementation Studies in Idaho Rivers.  Unfortunately none of the study streams match with those involved with our proposal, so no baseline data exists on juvenile populations that can be used for before-and-after comparisons of wild juvenile abundance.  However, the findings of both studies will be useful for comparative purposes in a broader sense, and data from some streams where supplementation has not occurred might be useful as control data for our study.

Snorkel counts recorded in another project, 199107300 – Idaho Natural Production Monitoring and Evaluation, will provide baseline data for before-and-after comparisons of wild juvenile densities.  As part of this project, we are proposing to compile this information.  In addition, snorkel data for our project will be collected through a subcontract with biologists involved in Project 199107300.

If Project 25059 - Develop Progeny Marker for Salmonids to Evaluate Supplementation, proves successful, we will incorporate the technique in our project to further evaluate the ability of supplementation to increase natural production.

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods

Goal

Use return rates, distribution, and juvenile population densities to determine how well the unclipped steelhead outplanted in the Clearwater and Salmon river basins perform in terms of increasing natural production where intended.

Objectives

1) Determine if the return rate of unclipped steelhead to Lower Granite Dam is higher than that of other artificial propagation programs.

2) Determine if adult fish distribute where intended.

3) Determine if juvenile population densities increase.

4) Document the fallback rate of radio-tagged study fish at Lower Granite Dam.

5) Prepare annual reports, and a final report to BPA, and publish our findings in a peer-reviewed journal.

Hypotheses


Objective 1

H0( Adult fish return at a rate that is similar to that of other artificial propagation programs.

Ha( Adult fish return rates are markedly different.

Objective 2

H0( Adult fish home to their respective release streams. 

Ha( Adult fish stray.

Objective 3

H0( Densities of naturally produced juveniles do not change relative to that of control streams. 

Ha( Densities change.

Critical assumptions

Since there will not be a targeted fishery on unclipped steelhead, we assume that the smolt-to-adult return rate of fish reaching Lower Granite Dam will be proportional to the rate of return to the spawning grounds.  Also, we assume that numbers of fish that return to Lower Granite Dam will be in proportion to the sizes of release groups.

We are assuming unmarked fish will be released in 2002.

We base our first-year expected sample size on the assumption that 0.8% (double the average return rate for Dworshak fish) of the release could return as adults to Lower Granite Dam, 2% of the run will be sampled, unclipped fish will be proportionately represented in the that sample, 80% of the PIT-tagged fish reaching the dam will be trapped, and 95% dorsal-fin deformation rate.  The release in 2000 consisted of 700,000 fish (0.26% PIT tagged).  Based on these values we will be able to sample and radio-tag 120 fish (108 unclipped and 11 PIT tagged) in the first year, or 2.1% of the expected return.

Tasks and methods



Objective 1 (Estimating adult return rate)

Task 1.1. ( From 2002-2005, count adult returns at Lower Granite Dam (the NMFS crew annually samples 2% of the run at large).  Enumerate the target fish encountered in that sample and estimate the total return based on the proportion of unclipped hatchery fish in the run.

Task 1.2. ( From 2002-2005, compile information on releases and the adult return rates of other hatchery steelhead programs in the basin.

Task 1.3. ( Annually analyze and report results.  Calculate the return rate for supplemented unclipped steelhead for a four-year period and, based on the return rates of other hatchery programs, judge its relative success.



Objective 2 (Documenting the distribution of adult returns)

Task 2.1. (  In 2002, set up a tracking system using fixed telemetry stations.  Purchase 11 telemetry receivers and equipment for 8 fixed stations.  Install seven fixed stations in the South Fork Clearwater River drainage: (1) at the mouth of the South Fork, (2) Meadow Creek, (3) Mill Creek, (4) Newsome Creek, (5) Crooked River, (6) American River, and (7) Red River.  Install one fixed station at the mouth of the Little Salmon River.  Equip three existing FWS telemetry stations with receivers: (1) Clearwater River near Orofino, (2) Snake River at Heller Bar, and (3) Salmon River at mouth.  Arrange data collection from existing fixed telemetry stations operated by the University of Idaho at Lower Granite Dam, the mouth of the Clearwater River, and the Snake River at Asotin, Washington.

Task 2.2. ( From 2002-2005, radio tag all returning adults that meet the collection criteria and are captured in the Lower Granite Dam fish trap (in the course of sampling 2% of the run at large, and using PIT-tags as a trigger).  Radio tags used in this study will be obtained from Lotek Engineering.  Fish will be anesthetized before tagging.  Radio tags will be coated with glycerin and inserted into the esophagus of study fish.  Two sizes of radio tags will be used depending on the length of the fish; 16-g tags (Lotek MCFT-3) will be used for fish less than 60 cm, and 29-g tags (Lotek MCFT-7A) for fish 60 cm and larger.  Handling and tagging will be carried out in cooperation with NMFS personnel in the course of  ESA-authorized trapping procedures (Consultation #460; Contact: Jerry Harmon, NMFS, Lower Granite Dam).

In 2002, release 6,000 PIT-tagged juvenile B-run steelhead in Newsome Creek with the goal of increasing the sample of returning adult fish that are identifiable to release location.  Tag all returns from this group (estimated 36 returning adults).  Use the distribution data to indicate stray rates of supplemented fish as a whole.

Task 2.3. ( From 2002-2005, collect distribution data.   Download fixed telemetry stations and conduct mobile tracking weekly.

Task 2.4. ( Annually analyze and report results.  Summarize distribution information collected over a three-year period by release and return reach.  Determine stray rate.  Determine if there is a significant difference among and between distributions of different release groups.

Objective 3 (Determining if juvenile population densities change)

Task 3.1. (  In 2002, assess existing population density data.  Query agencies active in the basins for data.  Compile what information exists.  Determine if it is useful as baseline data for comparative purposes.

Task 3.2. ( From 2002-2005, collect population density data for young-of-year fish.  Conduct three snorkel surveys in release and control streams at 30-d intervals starting mid-July.  Calculate annual average population density for young-of-year fish.

Task 3.3. (  Annually analyze and report results.  Determine if fish densities increase or decrease over a three-year period, and compared to baseline if possible.

Objective 4 (Document fallback)

Use the data collected in Tasks 2.1-2.3 to determine the rate of fallback at Lower Granite Dam.

Objective 5 (Report results)

In 2005 prepare a final report to BPA and a manuscript for acceptance into a peer-reviewed fisheries journal.

Expected results

We expect to use the smolt-to-adult return rate, adult distribution, and juvenile population densities, as indicators of the success or failure of the supplementation program.

g. Facilities and equipment
The Idaho Fishery Resource Office is currently a well-equipped field office for conducting fisheries work in the Snake River Basin.  We have some of our own radio-tracking equipment that would be compatible with this project, well trained biologists in the use of the equipment, well equipped boats and vehicles, professional administrative support, and a wide array of personal computers for data storage, retrieval, and analysis.  We would need to procure radio-tags and 11 telemetry receivers from Lotek Engineering to conduct the proposed study.
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Principal Investigator: Aaron P. Garcia
Title:   Fishery Biologist, GS-11

Employer:  U.S. Fish and Wildlife Service (USFWS), 1987-present.

Education: B.S. in Fisheries Biology - University of California, Davis, CA., Completion Date - June 1986.

Current responsibilities: 

Oversee all phases of the proposed project (19980103).  Supervise three field biologists and technicians.  Assist with juvenile sampling, and manuscript preparation for fall chinook research activities.  Watercraft Safety Coordinator for USFWS, Region 1.

Employment:

Fishery Biologist, GS-11 - USFWS, Idaho Fishery Resource Office, Ahsahka, ID, 1991-present.

Fishery Biologist, GS-09 - USFWS, Little White Salmon National Fish Hatchery, Cook, WA, 1990-1991.

Fishery Biologist, GS-07 - USFWS, Northern Central Valley Fishery Resource Office, Red Bluff, CA, 1988-1990.

Biological Technician, GS-05 - USFWS, Northern Central Valley Fishery Resource Office, Red Bluff, CA, 1987-1988.

Graduate Student Assistant, California Department of Fish and Game, Red Bluff, CA, 1986-1987.

Expertise:

Thirteen years of experience working on anadromous fish migration and spawning studies in large western rivers.  Conducted all phases of radio-telemetry studies from welding fixed-station housings to processing data and writing reports.
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