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Section 9 of 10. Project description

a. Abstract 
This project has two components: (1) ongoing fall chinook salmon population monitoring upriver of Lower Granite Dam, and (2) an evaluation of three juvenile fall chinook salmon acclimation-and-release facilities.  Both activities are accomplished through a joint effort with other agencies and organizations.  Our part in population monitoring involves conducting redd searches in the Snake, Grande Ronde, and Imnaha rivers, and producing a summary report that includes the findings of all redd searches conducted upriver of Lower Granite Dam.  Since we started this work in 1991, we improved the accuracy of redd searches, developed a new search technique using underwater video, standardized the search processes, produced nine annual reports, and coauthored three publications on our findings.  The need for population monitoring was described in the 1994 FWP (7.1C.), the NMFS Snake River Recover Plan (Chapter IV, page 17), and the FCRPS BIOP (9.6.5.4).  Our part in evaluating acclimation facilities used for supplementation is to determine where returning adults migrate and spawn, and if the desired spawning distribution is achieved.  Our approach involves radio-tagging returning adults at Lower Granite Dam, following their movements using fixed and mobile radio-tracking methods, and using redd searches to confirm where they spawn.  We completed the first four years of this component (the first with funding from the Lower Snake River Compensation Plan), and submitted three annual reports to BPA.  The data collected thus far indicate using the three release sites will likely meet the program objective in terms of distributing spawners throughout the areas normally used by fall chinook salmon.  For our results to be conclusive we need to tag 330 fish in FY 2002.  The need for this work is addressed in the 1994 FWP (7.3B.2), NMFS Snake River Recovery Plan (Chapter V-4, page 22), and the draft BIOP on Artificial Production (10.2.3.).

b. Technical and/or scientific background
Population monitoring (technical and/or scientific background). (  Snake River fall chinook salmon were listed for protection under the Endangered Species Act in 1992 (NMFS 1992).  Information is needed on the numbers and distribution of spawning fish upriver of Lower Granite Dam to determine if and when the population recovers (NMFS 1995), to guide management and research (1994 FWP 7.1C), and to provide data for evaluating management actions such as supplementation (draft BIOP on Artificial Production 10.2.3).  Efforts to gather the needed information have been ongoing since 1986 (Seidel and Bugert 1987; Seidel et al. 1988; Bugert et al. 1989-1991; Mendel et al. 1992; Arnsberg et. al 1992; Connor et al. 1993; Groves 1993; Groves and Chandler 1996; Garcia et al. 1994-2001).  Currently the spawning population is monitored annually by counting redds in the Snake, Grande Ronde, Imnaha, and Salmon rivers, and in rivers within the Clearwater River basin (Figure 1).
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Figure 1.  Map of the Snake River and vicinity.

Supplementation evaluation (technical and/or scientific background). (  The Snake River fall chinook salmon supplementation program was designed to include a thorough evaluation (WDFW et al. 1996).  The intent of the program was to increase the natural production throughout the areas spawning was normally observed by releasing acclimated yearling fish at three facilities, Pittsburg Landing, Captain John, and Big Canyon Creek (Figure 1).  To determine whether or not the program was successful, project managers needed to know where returning supplementation fish spawned, and whether or not the intended spawning distribution was achieved.

c. Rationale and significance to Regional Programs
Population monitoring (rationale and significance to regional programs). ( 

Management and recovery strategies outlined in the 2000 FWP include monitoring and evaluation to ensure action goals are achieved  (FWP III.D.9, pages 43-45).  The intent of monitoring and evaluation is to collect key information that can be used for adaptive management (FWP III.A.2, page 12).  The population monitoring work we conduct is an essential part of this process for the management of Snake River fall chinook salmon.  Ongoing management actions involving flow and temperature regulation, supplementation, and recreational use restrictions, require information on spawning distribution for evaluation purposes.

The relevant strategy stated in the Snake Hells Canyon Subbasin Summary (USFWS Objective 2, Strategy 2.3), is to: “Monitor spawning distribution of fall chinook salmon in the Snake River”.  Our work carries out this strategy.

The relevant strategy stated in the Clearwater River Subbasin Summary (USFWS Strategy 15), is to: “Assist in tracking spawning distribution of fall chinook salmon in the Clearwater River”.  Our work carries out this strategy.

The Fish and Wildlife Program (1994 FWP 7.1C) states: “To meet the program goal, base-line information that will improve management and conservation of wild and naturally spawning populations is needed”.  Redd counts provide such base-line information for Snake River fall chinook salmon.

The NMFS Proposed Snake River Recovery Plan (NMFS 1995)(Chapter IV, page 17) states: “The numeric escapement goal for Snake River fall chinook salmon is an eight-year (approximately two-generation) geometric mean of at least 2,500 natural spawners in the mainstem Snake River annually”.  Redd counts are needed to determine whether or not this criteria is met.

Populations status monitoring must occur in order to carry out the actions stated in the FCRPS BIOP (9.6.5).  According to the document, monitoring must determine areas occupied by spawning adults and assess the status of the population in terms of abundance, trends, distribution, and variation, and review status changes through time.  In addition, population status monitoring is needed to provide a baseline against which management actions can be addressed.  Although the data we collect does not provide all the information needed to make these determinations, they are an essential component of the process.

Supplementation evaluation (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 two of the NMFS BIOPs, the need for our work 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 work meets this purpose in regards to supplementation of Snake River fall chinook salmon.

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 is a key component of the evaluation/adaptive management process for the supplementation of Snake River fall chinook salmon.

The relevant strategy stated in the Snake Hells Canyon Subbasin Summary (USFWS Objective 2, Strategy 2.2), is to: “Evaluate supplementation efforts to rebuild fall chinook salmon populations in Snake River Basin”.  Our work carries this out.

The NMFS Proposed Snake River Recovery Plan (NMFS 1995)(Chapter V, Section 4, page 22) states: “…the management plan for Lyons Ferry Hatchery should call for supplementation and be carefully evaluated in areas above Lower Granite Dam”.  In addition, the draft BIOP on Artificial Propagation (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”.  The work we conduct was called for in a Statement of Work authored by WDFW, Nez Perce Tribe (NPT), and U.S. Fish and Wildlife Service (USFWS)(WDFW et al. 1996), and helps meet the monitoring and evaluation needs described above for the Snake River fall chinook salmon supplementation program.

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

d. Relationships to other projects 
Population monitoring (relationships to other projects). (  We (the USFWS) work in cooperation with the Idaho Power Company (IPC), NPT, U.S. Forest Service (USFS), and Bureau of Land Management (BLM).  The NPT collects data in the Clearwater and Salmon river basins.  We work as a team with IPC to collect data in the Snake, Grande Ronde, and Imnaha rivers.  The USFS contributes funding for redd searches in the Snake and Imnaha rivers, and the BLM contributes funding for work in the Salmon River.  The data we collect is used by NPT and WDFW to evaluate the supplementation program (Project 199801004), by U.S. Geological Survey – Biological Resources Division (USGS-BRD) and USFWS to guide research on juvenile fall chinook salmon (Project 199102900), and by NMFS in the re-licensing process for the Hells Canyon Dam Complex.  The BLM and USFS use our findings to assess and resolve land management issues.  The Pacific Northwest National Laboratory (PNNL) uses our findings and expertise to support projects 199406900, 199900300, and 25033.  In addition, we provide data to other agencies, researchers, and consultants, who typically use the information to assess population status, resolve river-flow issues, assess impacts of construction activities, and guide fish research and production strategies.

Supplementation evaluation (relationships to other projects). (  We perform this work in cooperation with the NPT, WDFW, University of Idaho, NMFS, IPC, and USGS-BRD.  We obtain telemetry data collected by NPT in the lower Snake River reservoirs.  We subcontract WDFW to conduct surveys in the lower sections of the Snake River.  The University of Idaho supplies us with previously used radio tags at no cost, and we provide them with radio-tracking data they use in BPA- and Corps-funded fish passage studies.  The NMFS crew at Lower Granite Dam tags our sample fish.  The IPC contributes funding for redd searches and helps collect tracking data in the Hells Canyon Reach.  The USGS-BRD loans us the radio-telemetry equipment needed for tracking.  The PNNL will be able to use some of our findings for comparative purposes in Project 25035 (Evaluate Adult Fall Chinook Salmon Fallback at Priest Rapids Dam, Columbia River) if funded.

e. Project history (for ongoing projects) 

Population Monitoring (Project history)

Population monitoring (background). (  Snake River fall chinook salmon were listed for protection under the Endangered Species Act in 1992 (NMFS 1992) and fishery managers needed to know when, where, and how many fish spawned upriver of Lower Granite Dam so they could monitor the population status, guide research, and implement and evaluate recovery actions.  In 1991, we began collecting this information from the Snake, Grande Ronde, and Imnaha rivers as part of a project designed to identifying the spawning, rearing, and migratory requirements of Snake River fall chinook salmon (Project 199102900).  In 1992 and 1993 we included underwater searches in the tailrace areas of the lower Snake River dams.  We trained crews from PNNL in the methodology in 1993, and they continued the searches with our assistance and funding from Corps in 1994 and 1995 (Dauble et al. 1994, 1995, 1999).  In 1998 we began conducting our work as part of Project 199801003, Spawning Distribution of Snake River Fall Chinook Salmon.  From then on we reported the findings of all searches conducted upriver of Lower Granite Dam.

Population monitoring (reports and papers). (  Our findings were presented in nine annual reports to BPA (Connor et al. 1993; Garcia et al. 1994-2001) and three papers (Groves and Garcia 1998; Dauble et al. 1999; Connor et al. In Press).  The first paper presents information on deploying submersible cameras, the second covers spawning in the tailraces of lower Snake River dams, and the last estimates the redd capacity of the Snake River.

Population monitoring (summary of major results). (  When we started our work there was a marked discrepancy between the number of adult fish counted in the Lower Granite Dam fish ladder and the number of redds counted upstream.  At the time population monitoring in the Snake River was limited to aerial redd searches and fishery managers believed redds were being constructed in areas too deep to be observed from the air.  To address these issues we increased the number of aerial searches conducted each year, standardized the search protocols, and teamed up with IPC biologists to develop an underwater search technique using submersible video cameras (detailed methods start   on page 12, Task 1.2).  The approach proved successful.  The increased number of aerial searches improved the effectiveness of redd searches, and we found that in some years redds observed using the submersible cameras accounted for over 50% of the redds observed in the Snake River (and roughly 30% of all redds counted upriver of lower Granite Dam), and the discrepancy in fish-per-redd counts was reduced considerably (Table 1 and Figure 2).

Table 1. Annual numbers of adult fall chinook salmon counted in the fish ladder at Lower Granite Dam (LGD), numbers of redds counted in the Snake River (SR) by technique (air and camera), numbers of redds counted in other areas upriver of LGD, and the calculated value of fish-per-redd.  An empty cell indicates no underwater searches were conducted in the corresponding year.


Year

Category
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Fish counts at LGD


774
939
605
706
335
590
668
952
606
635
919
1,007
962
1,917
1,742

Redds in the SR (air)


7
66
64
58
37
41
47
60
53
41
71
49
135
273
255

Redds in other rivers 


0
7
23
11
8
8
35
92
53
44
93
131
118
206
190

SR Redds (camera)







5
0
67
14
30
42
9
50
100
91

Fish/redds
111
12.9
7.0
10.2
7.4
10.9
8.1
4.3
5.1
5.5
4.5
5.3
3.2
3.3
3.3
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Figure 2.  Number of adult fall chinook salmon counted in the Lower Granite Dam fish ladder, and number of redds counted upstream, 1986-2000.

Population monitoring (adaptive management implications). (  The data we collect serve as baseline information to judge a variety of water and fishery management actions.  For example, our observations are routinely used to set flow limits in the Hells Canyon Reach to prevent redds from being dewatered.

Population monitoring (years underway and past costs). (  Population monitoring work has been ongoing for ten years at a total cost of roughly $900,000.

Supplementation Evaluation (Project history)

Supplementation evaluation (background). (  In the spring of 1996 yearling fall chinook salmon from Lyons Ferry Hatchery were acclimated and released in the upper Snake River at Pittsburg Landing (Figure 1).  An additional acclimation site was used in each of the following two years, the first in the Clearwater River near Big Canyon Creek, and the second in the lower Snake River near Captain John Rapids.  Yearling fish were released annually from all sites after their completion.  In addition, some groups of subyearlings were released (acclimated and un-acclimated) at or near these sites, albeit less consistently and in fewer numbers.

The sites for acclimating and releasing hatchery fall chinook salmon were selected to return spawners to specific areas.  To evaluate the program, managers needed to know if the desired spawning distribution was achieved.  In 1997, we submitted a study proposal to the Lower Snake River Compensation Plan to accomplish this work using radio-telemetry and redd searches.  The study was approved and we started the work that year.  The funding source was switched to BPA in 1998.  From then on our work on supplementation was conducted under Project 199801003, Spawning Distribution of Snake River Fall Chinook Salmon.

Our objective associated with evaluating supplementation (Objective 2 of the study) was to determine where juveniles released at each acclimation facility migrate and spawn as returning adults, and whether or not the fish distribute throughout the areas normally used by fall chinook salmon.  There are six tasks associated with this objective: (Task 2.1) radio tag and track fish released at the three acclimation-and-release sites; (Task 2.2) compare the performance of the three acclimation facilities in terms of returning spawners to their respective release reaches; (Task 2.3) compare redd distribution in the Snake River before and after supplementation; (Task 2.4) determine the spawning location of hatchery adults that were released as un-acclimated subyearlings during past studies of survival and supplementation (projects 199102900 and 199302900); (Task 2.5) determine the rate of fallback at Lower Granite Dam for radio-tagged fish; and (Task 2.6) present the findings in a final report to BPA, and an article published in a peer reviewed journal.

Supplementation evaluation (reports and papers). (  Our progress and preliminary findings were presented in three annual reports to the BPA (Garcia et al. 1999b-2001).

Supplementation evaluation (summary of major results and data needs). (  The work we have conducted thus far has yielded results for Task 2.2 (comparing facility performance), Task 2.3 (comparing redd distribution before-and-after supplementation), Task 2.4 (determine the spawning location of fish released as subyearlings), and Task 2.5 (determining fallback).  Details of these tasks are described on page 15.

Task 2.2—We determined actual spawning locations by comparing arrival timing of radio-tagged hatchery-origin adults to the occurrence of new redds (e.g., Figure 3).
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Figure 3.  Detections of radio tag 10‑46, inserted into a 72‑cm female fall chinook salmon that was released as a yearling in 1996 at Pittsburg Landing.  This fish was trapped on September 30, 1998.  Circles represent locations where the tag was detected either by fixed telemetry stations (Lower Granite Dam, Heller Bar, Dug Bar, and Pittsburg Landing) or mobile tracking.

We were able to determine the spawning locations of 74 hatchery adults that were released as yearlings from the three acclimation facilities.  Of these 42 were from Pittsburg Landing in the upper Snake River, 7 were from Captain John in the lower Snake River, and 25 were from Big Canyon Creek in the Clearwater River.  We used data collected on these 74 radio-tagged fish to estimate the proportion (including a 95% error bound)(Schaeffer et al. 1996) of all the returning adults from each facility that spawned in the intended river reach.  We estimated that 86+10% of the fish released in the upper Snake River spawned therein, 71+37% of the fish released in the lower Snake River spawned therein, and 80+16% of the fish released in the Clearwater River spawned therein (Figure 4).
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Figure 4.  Percent distribution of adult fall chinook salmon (initially released as yearlings) by observed spawning location in the upper Snake River, Lower Snake River, and Clearwater River, in relation to release reaches.  The vertical lines are 95% error bounds (Schaefer et al. 1996).

Thus far the data indicate the performance of yearlings released at the Captain John Facility (Lower Snake) differs from that of yearlings released at the other two facilities.  However, the widths of the 95% error bounds are wider than desirable for a conclusive assessment.  Using the width of the 95% error bounds for the Pittsburg Landing estimate (i.e., +10%) as a bench mark, we determined that tracking 58 more Captain John fish, and 33 more Big Canyon fish to the spawning grounds would provide estimated population proportions with 95% error bounds of approximately +10%.  On average we successfully track 30% of all fish tagged to the spawning grounds.  Thus to achieve the +10% target for all sites, we will attempt to tag 193 fish from Captain John, and 110 from Big Canyon in FY2002-2003.

Task 2.3.—Redd distribution in the Snake River has changed since supplementation began (Figure 5) . A higher percentage of the spawning presently occurs in the upper Snake River, largely because supplementation began there earlier, and because the Pittsburg Landing fish are mostly spawning in the upper Snake River as intended (Figure 5).  The results in Figure 5 also show that radio tagged fish distribute on the spawning grounds similar to hatchery-origin adults that are not tagged, and that they spawn in areas normally used by fall chinook salmon.
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Figure 5.  Numbers of observed redds for radio-tagged fish initially released in the upper Snake River (RM 215) as yearlings by river mile, and the cumulative redd distribution before and after the return of adult fish from supplemental releases of yearlings in the upper Snake River.

Task 2.4.—We were able to determine the spawning locations of 13 hatchery adults that were released into the upper Snake River at Pittsburg Landing without being acclimated.  All but one spawned in the upper Snake River.  We estimated that 92+14% of the hatchery subyearlings released directly into the Snake River at Pittsburg Landing return to spawn in the upper Snake River.

We will attempt to tag 27 more hatchery-origin adults from the releases of un-acclimated subyearlings at Pittsburg Landing in order to track 8 adults to specific spawning locations.  We estimate that adding eight observations to the data set will decrease the 95% error bounds on the population proportion to + 10%.

Task 2.5.—We estimated a 7% fallback rate at Lower Granite Dam for our study fish, including 1% that fell back and re-ascended the fish ladder.  This compares to a 20% fallback rate reported by Mendel et al. (1997) for fall chinook salmon at Lower Granite Dam.  The difference is likely attributable to fish origin (the fish we tagged were known to have originated upriver of Lower Granite Dam whereas the sample of tagged fish in the previous study likely contained strays).

Supplementation evaluation (adaptive management implications). (  The current supplementation strategy is designed to distribute spawning in specific areas by using multiple release locations at considerable expense.  Findings from our project will provide some of the information needed to determine if this strategy is successful, and potentially lead us to improved release strategies.  For example, if it turns out that unacclimated subyearlings home as well as acclimated yearlings, it would be reasonable to test whether or not yearlings would perform just as well (in terms of their homing ability) without being acclimated.

Supplementation evaluation (years underway and past costs). (  We completed the fourth year of the supplementation evaluation at a total cost of about $250,000.

f. Proposal objectives, tasks and methods
Population monitoring (proposal objectives, tasks and methods)
Objective 1:  Provide researchers and managers with accurate counts of fall chinook salmon redds upriver of Lower Granite Dam.

Task 1.1: Coordinate with other agencies and organizations involved with Snake River fall chinook salmon management and research.  

We will continue to work cooperatively with the agencies and organizations active in fall chinook management and research, and make the current information readily available.

Task 1.2: Conduct aerial redd searches in the Snake, Grande Ronde, and Imnaha rivers, and underwater searches in the Snake River.
The search methods are as follows:  

Redd searches are conducted from a helicopter flown at an altitude of about 700-ft. or less.  Two trained observers make observations.  All redds observed are noted, but only the number of new redds are reported for each search.  Searches are conducted at 7-d intervals starting around mid-October and ending around mid-December.  Redds observed that cannot be clearly be distinguished from the air are examined from the ground.

Underwater searches are conducted using a video system consisting of a DC-powered video recorder, submersible camera with a 110 lens and 65-ft camera cable, and at least one monitor.  The submersible camera is either enclosed in an aluminum sheath mounted on a 90-lb lead weight, or attached to an aluminum frame mounted between two 30-lb lead weights (Groves and Garcia 1998).  In both cases, the camera can be adjusted 45 to 90 down from horizontal, and is suspended from a boat using a wire rope passed through a roller on the bow and attached to a sounding-reel/depth-indicator mounted in the boat cabin.

Searches using submersible cameras are conducted by passing the camera over the river bottom in a zigzag pattern, or by moving upriver along parallel paths.  In each case, the distance between passes is about 30 ft.  Parallel paths are maintained using a GPS receiver and a computer display that showed real-time position relative to prescribed paths drawn on a map of each study site.  During all searches, the distance between the camera and river bottom, and the angle of the camera, is adjusted to maximize the amount of viewable area without losing the ability to observe details of the bottom substrates.  If redds are observed, the distance between passes in the search pattern is reduced by about half, and the entire area is searched at least one more time.

Underwater observations of redds are recorded on videotape.  When large groups of redds are found, corresponding survey coordinates are also recorded using electronic surveying equipment positioned on shore, or a GPS receiver positioned on the boat.  These coordinates are used to plot the position of redds observed on each search so they can be referenced along with the videotape to determine the total number of redds at each spawning location.  In situations where redds overlap and cannot be identified individually, the perimeter of the redd group is surveyed and the overall area divided by the average size of fall chinook salmon redds observed in the Columbia River (183 ft2)(Chapman et al. 1986).  This produces an index count of the total number of redds in the group.

Underwater searches are limited to areas greater than about 10-ft deep with a dominant bottom substrate particle size (Bovee 1982) ranging from 1- to 6-in. diameter (Raleigh et al. 1986).  The Hells Canyon Reach is searched periodically to identify target areas, and we attempt to search all target areas annually.

Task 1.3: Annually report search results from the Snake, Grande Ronde, and Imnaha rivers along with that of all other redd searches conducted upriver of Lower Granite Dam.  

In cooperation with IPC and NPT biologists, prepare annual reports that present detailed results of redd searches conducted in the most recent results and summary information from previous years. 

Supplementation evaluation (proposal objectives, tasks and methods)

Objective 2: Determine where juveniles released at each acclimation site migrate and spawn as returning adults, and whether or the not the fish distribute throughout the areas normally used by fall chinook salmon.
Task 2.1: Radio tag and track fish released at the three acclimation-and-release sites. 

Radio tagging and tracking methods are as follows.

Fish are captured and radio tagged at the Lower Granite Dam fish trap.  The origin of fish initially released as yearlings is determined using elastomer tags.  All yearlings released upriver of Lower Granite Dam were injected with a colored elastomer tag prior to their initial release.  When adult fish return from the ocean, examination of the tag color and placement allows handlers at the Lower Granite Dam fish trap to determine where each fish was initially released.  The origin of hatchery fish released as subyearlings is determined using PIT-tags that were implanted prior to release.   We used PIT tags to identify known natural fish.  These natural fish were initially captured and PIT tagged in the Snake and Clearwater rivers for research purposes (Project 199102900).

Mainly females are radio tagged since they construct redds (Scott and Crossman 1973, Schroder 1981) and thus provided us a better opportunity to determine spawning location.  Male fish (adults and jacks) from each release group were also tagged to obtain information on the movements of all age groups and both sexes.

Fish are anesthetized before tagging.  Radio tags are coated with glycerin and inserted into the esophagus of study fish.  Two sizes of radio tags are used depending on the length of the fish; 16-g tags (Lotek MCFT-3) are used for fish less than 60 cm (jacks), and 29-g tags (Lotek MCFT-7A) for fish 60 cm and larger.

Radio-tagged fish are tracked using fixed receivers and mobile tracking methods.

Fixed-telemetry receivers are maintained and operated by the USFWS and the University of Idaho.  In the Snake River, fixed receivers are positioned at (and downriver of) Lower Granite Dam, and near Heller Bar (RM 168), Dug Bar (RM 197), Pittsburg Landing (RM 215), and Hells Canyon Dam (RM 247).  In the Clearwater River, fixed telemetry stations were located near the Potlatch Mill (RM 5) and above Orofino at the NPT Fisheries Office (RM 47).  Telemetry stations are also positioned within the lower mile of the Grande Ronde and Salmon rivers.  Tracking data are downloaded from these receivers periodically.  Receivers indicated when an individual radio tag (fish) arrived and departed, and in some cases, which direction (upriver or downriver) the fish was traveling.

Mobile tracking is conducted by the USFWS, NPT, and WDFW.  Portions of the Snake River reservoirs are surveyed weekly using fixed-wing aircraft.  The roaded sections of the Snake, Clearwater, and lower Grande Ronde rivers are surveyed weekly via automobile.  Portions of the un-roaded section of the Snake River are surveyed weekly by boat (in the course of downloading fixed receivers) and helicopter (while conducting redd searches).

When possible we will determine the spawning location of individual radio-tagged fish by comparing arrival timing to dates of new redd construction (see example in Figure 5).  Fish were determined to have spawned at a location if their arrival at the location corresponded with the observation of a new redd during the same week, or, in the case of sites searched using underwater cameras, if the fish remained for more than a week and redds were present when searched.

Task 2.2: Compare the performance of the three acclimation facilities in terms of returning spawners to their respective release reaches.

We will continue to compare the distribution of adult fall chinook salmon by observed spawning location in the upper Snake River, Lower Snake River, and Clearwater River, in relation to release reaches.  In 2001, we will attempt to tag and track enough fish to achieve a 95% error bound of ( 10% for estimates of distribution based on spawning distribution (refer back to page 10, Task 2.2 for needed sample sizes).

Task 2.3: Compare redd distribution in the Snake River before and after supplementation.
We will continue to collect redd count data, and test for differences in redd distribution before and after supplementation by river reach when data from all release facilities are represented.

Task 2.4: Determine the spawning location of hatchery adults that were released as un-acclimated subyearlings.

We will estimate the spawning distribution of adult returns from unacclimated releases of subyearlings at Pittsburg Landing.  In 2001, we will attempt to tag and track enough fish to achieve a 95% error bound of ( 10% for estimates of spawning distribution by release group (refer back to page 11, Task 2.4 for needed sample sizes).

Task 2.5: Determine the fallback rate for study fish radio-tagged at Lower Granite Dam.

We will continue to document and report the incidence of fallback for study fish.

Task 2.6: Present the findings in a final report to BPA, and an article published in a peer reviewed journal.

We will prepare our final report to BPA in manuscript format and publish the work in conjunction with that of others responsible for evaluating the supplementation program.

g. Facilities and equipment
Our work is conducted out of the USFWS-Idaho Fishery Resource Office, Ahsahka, Idaho.  All major equipment for the project was either purchased with funding from Lower Snake River Compensation Plan in FY97, or already existed.  We have arranged to obtain free used radio tags from University of Idaho, and borrow fixed-station receivers from USGS-Biological Resources Division.  The other major equipment at the Idaho Fishery Resource Office that will be used on this project include three, 22-24 ft., inboard jet boats, underwater video equipment, surveying equipment, radios, mapping software, hardware, five fixed radio-telemetry stations, GPS equipment, desktop and laptop computers, and statistical software SYSTAT.
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Education: B.S. in Fisheries Biology - University of California, Davis, CA., Completion Date - June 1986.
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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.
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Fishery Biologist, GS-11 - USFWS, Idaho Fishery Resource Office, Ahsahka, ID, 1991-present.
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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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