Project ID: 
199405401


Title: 
Bull Trout Abundance Monitoring in the Lower Deschutes River formerly titled "Bull Oregon" Trout Genetics, Habitat Needs, L.H. etc. in Central and N.E. 
Section 9 of 10. Project description

a. Abstract 
The goal of this project is to determine accurate and cost effective methods to monitor bull trout abundance in the lower Deschutes subbasin.  The methods proposed in this study are being evaluated throughout the range of bull trout to establish standardized monitoring techniques. Methods for monitoring juvenile and adult abundance and spawning escapement will be evaluated during implementation of this project.  Juvenile abundance will monitored in the Warm Springs River by assessing the utility of night snorkeling “index” reaches to determine trends in relative abundance. Juvenile abundance monitoring began during 1999 and we would like continue with the study through 2006 to have an adequate time series from which to evaluate the technique. The sampling efficiency of night snorkeling will be determined by comparing it to day snorkeling and electrofishing in Warm Springs R. and Shitike Creek during 2002. A correction factor will be derived to increase the precision of night snorkel fish counts. USFS Intermountain Research Station (Boise) personnel will assist with determining sampling efficiencies of the survey techniques. Trends in adult bull trout abundance in the lower Deschutes subbasin will be monitored by conducting multiple pass redd surveys in Warm Springs R. and Shitike Cr.  Annual temporal and spatial variation in bull trout spawning will be identified to determine if index reaches within the available spawning habitat can be used to monitor trends in adult bull trout spawning abundance. Redd surveys began during 1998 and are ongoing. Escapement of adult fluvial bull trout to the spawning grounds in Warm Springs R. and Shitike Cr. will be estimated using fish weirs. Weirs will be placed in Warm Springs R. and Shitike Cr. during 2002-2006 to enumerate fluvial bull trout bound for the spawning grounds. A weir with a live box has been successfully used to capture adult migrants in Shitike Cr. since 2000. Funds from this project will be used to purchase a picket fence weir and underwater videography equipment to record adults entering the spawning grounds in the Warm Springs R. Adult immigrants enumerated at the weirs and total redd counts by stream will be used to formulate an adult per redd ratio. The ratio will be used to estimate the numbers of spawners per redd. 

b. Technical and/or scientific background
Bull trout were listed as a threatened species by the U.S. Fish and Wildlife Service (USFWS) during 1998 (63 FR 31647). Two Reservation streams and their tributaries (Warm Springs R. and Shitike Cr.) support the entire lower Deschutes R. (Rkm 0 – 161) meta-population. Bull trout are present in low numbers in the Warm Springs R. and moderate numbers in the Shitike Cr. (Brun 1999). Both populations are considered to have a moderate risk of extinction due to the presence of brook trout (Buchanan et al. 1997).  The fluvial life history pattern is dominant in the lower Deschutes subbasin. However resident bull trout are also present (Brun 1998).

Bull trout abundance is difficult to monitor due to their complex habitat requirements (Pratt 1984; Goetz 1994) and variation in life histories (Rieman and McIntyre 1993; Fraley and Shepard 1989; Goetz 1991).  Juvenile abundance surveys are commonly conducted using night snorkeling in the Pacific Northwest. Bull trout are nocturnal and readily observable at night (Goetz 1991; Shepard and Graham 1983; Bonneau et al. 1995). However researchers in the intermountain region of Idaho and Montana have found that underwater surveys may underestimate juvenile bull trout abundance (Fraley and Shepard 1989; Thurow and Schill 1996). Sampling efficiency estimates have not been conducted in the Cascade region of Oregon and Washington (Thurow, USFS pers com 2001). There is a need to determine the sampling efficiency of night snorkeling in the Cascades to calibrate fish counts. The information obtained during this study will be added to a database under development by the USFS Intermountain Research Station.  Data from this project as well as from other studies throughout the range of bull trout will be used to develop a standardized juvenile bull trout abundance survey methodology that will be applicable region wide.

Bull trout redd counts within index reaches have been widely used to monitor trends in adult abundance (Shepard et al. 1982; Shepard and Graham 1983; Brown 1992; Rieman and McIntyre 1996). However variation in temporal and spatial distribution of spawning activity within streams as well as observer error have led researchers to question the accuracy of index redd counts (Dunham and Reiman 2001).  By continuing basin-wide redd surveys we will be able to determine if surveying selected stream reaches will provide an accurate index of bull trout spawning abundance.

Total redd counts and estimated numbers of spawning bull trout have been strongly correlated (Dunham and Reiman 2001). Fish weirs have been successfully used to enumerate spawning bull trout throughout their range (Ratliff et al. 1996; Westover and Conroy 1997; Chirico and Westover 1998; Clayton 1998). We propose to evaluate the use of combined redd and weir counts to determine adult bull trout spawner escapement and estimate the number of fish per redd in the Warm Springs R. and Shitike Cr.

c. Rationale and significance to Regional Programs

Bull trout were listed as a species “of special concern” by the American Fisheries Society in 1989. ODFW listed bull trout as a sensitive / critical species in 1993.  The CTWSRO has managed watersheds to protect bull trout habitat since 1990.

Bull trout were listed as a threatened species by the U.S. Fish and Wildlife Service (USFWS) during 1998 (63 FR 31647). Recovery plans are in the process of development at the regional and subbasin level. A critical component of the recovery plan is monitoring bull trout abundance to assess the effectiveness of bull trout recovery activities and determining population status. However standardized abundance monitoring methods have yet to be developed (Deschutes Recovery Unit Team, USFWS, Bend, Oregon, pers. comm.).

The CTWSRO is the only organization monitoring the status of bull trout in the lower Deschutes subbasin. The need to continue and expand bull trout research and monitoring activities within the Deschutes subbasin is noted on page 166 in the Deschutes River Subbasin Summary (Nelson et al. 2001).

This project relates specifically to NPPC Fish and Wildlife Program (1994) objectives 10.5, 10.5A2. It will provide scientific information that may be used to monitor bull trout abundance to determine the effectiveness of regional efforts protect and restore this species.

d. Relationships to other projects 

Bull trout research conducted by CTWSRO in the lower Deschutes subbasin began during 1998 as part of BPA funded project # 9405400 “Bull Trout Genetics, Habitat Needs, L.H. Etc. In Central And  N.E. Oregon”.

This project has been coordinated with the ODFW Native Trout Program and USFWS Deschutes Recovery Unit Chapter. Information will be exchanged at annual coordination meetings.

We are working cooperatively with USFS Intermountain Research Station in determining the juvenile sampling efficiencies and developing redd survey protocols. Data generated from this project will be provided to the Intermountain researchers to increase the range-wide data base on sampling efficiencies and redd surveys. 

Results from this project will be provided to the Salvelinus Confluentus Curiosity Society (SCCS) membership. The society is composed of bull trout researchers in the U.S. and Canada. Projects are critqued and information is exchanged at annual meetings in order to coordinate and strengthen ongoing bull trout research.

Information obtained from the project will be used by the CTWSRO to monitor the the status of bull trout inhabiting the lower Deschutes R. to determine if the Tribal Intergrated Resource Management Plan is adequately protecting this species. The USFWS will use data from this project to assist with standardization of abundance monitoring protocols that will be used range-wide to assess recovery of bull trout. 
e. Project history 

Bull trout spawning and juvenile emigration has been monitored on Reservation streams since the late-1980’s as part of the regular fisheries program. Bull trout research in the lower Deschutes subbasin began during 1998 through BPA funded project # 9405400 “Bull Trout Genetics, Habitat Needs, L.H. Etc. In Central And  N.E. Oregon”.  Annual reports are referenced in Section H and are on file at the BPA.  Results have been presented at AFS Oregon Chapter annual meetings, USFWS Deschutes Recovery Unit meetings, BPA bull trout coordination meetings and at SCCS meetings. Information obtained from our research has been used in USFWS recovery planning efforts in the Deschutes subbasin and juvenile presence / absence survey protocol development.

A brief summary of the accomplishments and findings to date from the CTWSRO contract under BPA project # 9405400 are presented below.

· Reservation streams containing suitable juvenile rearing habitat were surveyed.  Juvenile bull trout distribution was identified and mapped in lower Deschutes tributaries: Warm Springs R., Bunchgrass Cr., Shitike Cr., Noisy Cr.; and Metolius River tributaries: Whitewater R., Parker Cr. and Bald Peter Cr..  Winter time juvenile distribution has been identified and mapped in Warm Springs R. and Shitike Cr.

· Bull trout spawning grounds were identified and mapped in Warm Springs R., Shitike Cr. and Whitewater R.  Large numbers of redds have been found in Warm Springs R. and Shitike Cr. Spawning begins in late August and continues through October. Spawning habitat and redd characteristics have been described.  Basin-wide spawning ground surveys have been conducted annually since 1998 and are ongoing.

· Juvenile bull trout and brook trout (Salvelinus fontinalis) relative abundance and habitat use was assessed in the Warm Springs R. and Shitike Cr. by night snorkeling.  Juvenile bull trout were more numerous than brook trout in both streams, however, both species were found in low densities in the Warm Springs R.  Juvenile bull trout and brook trout occupied pools and glides more frequently than riffles and rapids. Juvenile bull trout were present in large numbers in Shitike Cr.  Relative abundance surveys in Warm Springs R. and Shitike Cr. are ongoing.

· Existing adult and juvenile trap data in Warm Springs R. and Shitike Cr. was reviewed.  Very low numbers of migrant adult and juvenile bull trout were recorded in the Warm Springs R.  Moderate numbers of emigrating juvenile bull trout have been recorded in Shitike Cr.  Based upon review of existing data, Shitike Cr. appears to be the major spawning and rearing stream for lower Deschutes R. fluvial bull trout. Juvenile emigration is monitored annually and is ongoing.

· Water temperatures collected during juvenile distribution and spawning surveys indicate that juvenile bull trout are not present in water warmer than 12o C.  Peak bull trout spawning was observed when water temperatures declined to 7o C. Water temperature monitoring in spawning, rearing and migration corridors is ongoing.

· The movements of 20 adult bull trout  were monitored by radio telemetry in the lower Deschutes R., Warm Springs R. and Shitike Cr. Bull trout moved little in the Deschutes R. during the winter and spring. During early summer they migrated to Shitike Cr. By September they had reached the spawning grounds. After spawning they returned to their original winter-spring holding locations in the lower Deschutes R.  Bull trout in the Warm Springs R. migrated to and held below the spawning grounds during the spring and summer. After spawning in September and October they rapidly migrated downstream to the lower Deschutes R  Mean water temperatures did not exceed 15.5o C during migration both streams.

· The genetic composition (mitochondrial DNA analysis) of bull trout in Warm Springs R. and Shitike Cr. was determined. They were grouped with the coastal meta-population. There were some differences found between these fish and those in the Metolius R. 

· Bull trout within the zone of sympatry with brook trout in Warm Springs R. and Shitike Cr. were genetically tested for evidence of hybridization. No evidence of hybridization was found.

· Bull trout scales from the lower Deschutes basin were read to determine length at age.

· An adult fish weir was installed during 1999 to monitor fluvial adult bull trout immigration into Shitike Cr. During 2000 the fish box design was improved and adult bull trout were captured.  Fish were enumerated and a sub-sample was radio tagged.  Weir operation is ongoing.

f. Proposal objectives, tasks and methods

Objective 1.  Monitor trends in relative abundance of juvenile bull trout (Age I-III) in the lower Deschutes subbasin.

Tasks A.  Assess the utility of using “index” reaches for monitoring trends in juvenile bull trout relative abundance.

Methods:

The Warm Spring R. (Rkm 56.9 – 59.3) will serve as the study location. The 2.4 km reach, which contains approximately 60% of the summer time juvenile rearing area, will be surveyed. Within the reach up to 12, 100 m long “index reaches” will be established. Bull trout will be enumerated by night snorkeling using methods described by Thurow (1996). 

The entire 2.4 km reach and index reaches will be surveyed annually during late-June through early July 2002-2006. Surveys will be conducted from 22:00 – 03:00. Two or three divers will survey both the 2.4 km reach and the index reaches. Surveys will begin at the downstream end of the study area and proceed upstream. Each diver will be responsible for covering a  portion of the stream to prevent duplication in counts. The estimated total length of each bull trout and brook trout encountered will be recorded.  At the end of each habitat unit the fish counts from each diver will be consolidated and recorded.  Prior to commencing the surveys, divers will estimate the length of artificial fish shapes placed in the stream. Diver length estimates will be compared with the known lengths of the artificial fish to calibrate length estimates.  

Bull trout will be tallied into one of three length categories (50-200, 200-300 and >300 mm) corresponding to juvenile, sub-adult and adult life stages based upon scale analysis conducted in the Deschutes R. sub-basin during 1996-2000 (Brun and Dodson, 2001).  Brook trout will be enumerated. 

Data Analysis:

Juvenile bull trout (50-200 mm) will be grouped at the reach and index reach levels.  The relative densities (fish/m2) of juvenile bull trout and brook trout will be determined for the total surveyed area and each index reach. Two sample t-tests will be preformed among the total survey area and each index reach and combinations of index reaches to determine if relative densities are similar (( = .05). The data will be analyzed each survey year, using analysis of variance (ANOVA) (( = .05), to determine if the results repeatable on an annual basis. 

Task B: Conduct juvenile bull trout relative abundance surveys in Shitike Creek

Methods:

Nine index reaches, established during 1998, will be surveyed by night snorkeling from 2002-2006.  Each 125 m reach is randomly located at approximately 1 km intervals between Rkm 35.8 and 48.6 (Brun, 1998 and 1999).  A total of 1.1 km. will be surveyed annually.  Survey methods are described in Objective 1.a. above.

Data Analysis:

The relative densities (fish/m2) of juvenile bull trout and brook trout will be determined for each index reach. The mean relative densities for the nine reaches will be added to previous years’ results to construct a time series histogram.  Trends in juvenile relative abundance and spawning abundance will be compared through time to determine if a relationship exists.

Objective 2.  Determine the sampling efficiency of night snorkeling by comparing day and night snorkeling to electrofishing.

Tasks associated with Objective 2:

A. Compare the probability of detecting bull trout using day snorkeling, night snorkeling, electrofishing to an unbiased estimate of the true population. 

B. Describe the influence of physical channel features including stream size, water temperature, conductivity, channel complexity and abundance of cover on probabilities of detecting bull trout.

These tasks will be performed in cooperation with bull trout researchers from the USFS Intermountain Research Station (Boise).  They will provide crew training and assist with experimental design and data analysis.

Methods:

The methods are described in detail in Thurow and Schill (1996). In summary 50 m stream reaches will be closed with block nets. The study reaches will be located in different habitat types within each selected stream. All bull trout and brook trout will be captured in the reach using electrofishing or dipnetting while snorkeling. The fish will be marked with a caudal fin clip and released into the study reach. Habitat parameters such as volume of large woody debris, water temperatures, substrate composition and stream channel features will be recorded. Two or three divers will survey the reach day and night using the snorkeling procedures described by Thurow (1996).  Bull trout and brook trout will be classified into 100 mm length groups (50-100, 100-199, 200-299 mm).  Fish smaller than 50 mm will not be recorded due to the difficulty in sighting bull trout fry (Griffith 1981). The number of marked and un-marked fish will be recorded.  Four-pass electrofishing depletion will be conducted the following day (Seber LeCren 1967). All captured fish will be placed in a container for identification. After each electrofishing pass is complete the fish will be measured (total length), examined for marks and the number of marked and un-marked fish recorded.

Approximately ten, 50 m, reaches will be surveyed. Streams to be sampled include Warm Springs R., Shitike Cr. and Mill Cr. in the lower Deschutes basin and Whitewater R. and Parker Cr. in the Metolius drainage. Sampling will occur during the summer of 2002.

Data Analysis:

Bull trout abundance estimates will be compared between day and night snorkeling and electrofishing.  For snorkeling the abundance estimate will be the total count. The Seber-LeCren method will be used to estimate abundance from electrofishing. 95% confidence intervals about the mean will calculated (Zar 1974).  ANOVA will be used to compare abundance estimates from the three techniques. 

Length-frequency distributions of bull trout estimated by the three techniques will be evaluated to determine size selectivity.  Fish lengths will be pooled by size classes to derive a cumulative length-frequency distribution by sampling method. A Kolmogorov-Smirnov two sample test will be used to compare cumulative length-frequency distributions derived by the three techniques.

The influence of different habitat types will be evaluated by comparing bull trout densities observed during day and night snorkeling. The relative densities of bull trout observed in each sampling unit will be calculated and stratified by habitat type (pool, riffle, run, pocket water). A two-way ANOVA will be used to test for interaction between fish densities in habitat types and the type of snorkel survey i.e. day and night snorkeling.

Objective 3.  Monitor trends in adult bull trout abundance using redd surveys in Warm Springs River and Shitike Creek.

Tasks associated with Objective 3:

A. Determine total number of bull trout redds in each stream.

B. Determine if there is a significant difference between years in the distribution of redds within each stream.

C. Determine if there is a significant difference among years in the timing of spawning. 

Methods:

Multiple-pass spawning ground surveys will be conducted in the Warm Springs R. and Shitike Cr. from August through October, 2002-2004.  The entire known spawning habitat will surveyed in Warm Springs R. (Rkm 52-58) and Shitike Cr. (Rkm 30-44).  Suitable spawning habitat contains cold water (<120 C), low stream gradient (<3%), gravel/cobble substrate and abundant cover including large woody debris, log jams, pools and undercut banks (Buchanon and Gregory 1997;  Fraley and Shepard 1989; Reiser and Bjornn 1979).

Within the total survey area index reaches, established during 1998, will be surveyed. Surveys will be conducted at two week intervals,  3-5 times throughout the spawning season (late-August through October). One or two surveyors will begin the surveys at the upstream end of the reach and walk downstream in or along-side the river channel sighting and recording redds.  Flagging will be placed next to each bull trout redd to avoid double counting during later passes. Redds will tallied by stream and index reach. The presence of live adults and their approximate total lengths (cm) will be recorded. Water temperatures will be recorded during each survey.

Data Analysis:

The total number of bull trout redds by stream and within each stream reach will be compiled for Warm Springs R. and Shitike Cr. after the last survey for each year. The two week period during which the maximum redd count occurred by stream and stream reach will be identified. Data will be pooled with survey data beginning in 1998 to determine if bull trout utilize different stream reaches by year and if peak spawning varies by year. Between-year variation in the spatial and temporal distribution of redds in each stream will be evaluated using a two-sample Kolmogorov-Smirnov test. 

Objective 4.  Determine escapement of adult fluvial bull trout in the Warm Springs River and Shitike Creek.

Task A.  Estimate the number of adult fluvial bull trout entering the spawning grounds in Warm Springs R. using time-lapse underwater videography.

Methods:

A vertical picket weir with a time-lapse underwater video camera will be installed in the Warm Springs R. (Rkm 50) to enumerate spawning and post-spawning adult bull trout.  A FIELDCAM TM underwater video camera system has been successfully tested in field conditions by the USFS, Mt. Hood National Forest in a cooperative project with the CTWSRO. The system will be used during 2001 to monitor adult bull trout escapement to Clear Branch Cr. in the Hood River subbasin (Chute Fiedler, USFS Hood River Ranger Station, Mt. Hood, Oregon, pers. comm.).  We propose to use a similar system in the Warm Springs R. The weir and video camera will be operated continuously from June through November, 2002-2006.  Fish passing the weir will be recorded on video. Video tapes will be reviewed in the office. Both spawning and post-spawning bull trout will be enumerated and total lengths estimated. 

Task B.  Estimate the number of adult fluvial bull trout entering Shitike Cr. using a weir and fish trap.

Methods:

A vertical picket weir will be installed across Shitike Cr. (Rkm 0.75). Two fish boxes with a fyke entrance will be attached to the weir to capture adult immigrants and post-spawning emigrants. The weir will be operated from May through November, 2002-2004.  The fork length and sex of all captured immigrants will be recorded. Scale samples will be collected.  Each fish will be marked with an individually numbered floy tag.  Downstream emigrants recaptured at the weir will be measured, enumerated and inspected for tags. The number of the tag will be recorded for all recaptured fish.

Data Analysis:

If sufficient numbers of adults are re-captured at the weir an escapement estimate will be calculated using a “Simple Peterson” population estimation methodology (Ricker 1975).

N = (MC) / R

Where


N = Total adult population size


R = Number of tagged adults observed at the traps


M = Total number of adults tagged


C = Total adults captured at the traps

 Variance will be approximated by:
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The results of the Peterson estimate will be used to determine the sampling efficiency of the weir. Post spawning mortality will be estimated by subtracting the number of tagged bull trout re-captured in the weir from the number of immigrants tagged.  The rate of repeat spawning will be determined by recording the number of previously tagged bull trout captured at the weir in subsequent years.

Task C.  Determine the adult per redd ratio in the Warm Springs R. and Shitike Cr. and estimate the abundance of spawners from redd counts.

 Methods:

After immigration past the weirs is complete (Objective 4, tasks a and b) and redds are enumerated (Objective 3, task a) an adult to redd ratio the Warm Springs R. and Shitike Cr. will be calculated by dividing the number of immigrants enumerated at the weirs by the total number of redds counted in each stream (Ratliff et al. 1996). 

Data Analysis:

Annual escapement in the Warm Springs R. and Shitike Cr. will be estimated by:

E = RF

Where


E = Adult escapement past the weir.


R = Total redds counted for the year.


F =  Spawners per redd.

Variance will be approximated by:





s2E = S2RF2 + s2FR2


Where



s2E = Variance of annual escapement estimate.



Sf2 = Variance of annual fish to redd ratio.



SR2 = Variance of annual total redd count.

The annual variances of the abundance estimates from the weir counts will be compared to the annual variances of the estimates derived from the fish per redd ratio to determine if using a fish per redd is an accurate method for monitoring spawning fluvial bull trout abundance in Warm Springs R. and Shitike Cr. (Bonar et al. 1997).

g. Facilities and equipment

Existing facilities at CTWSRO Department of Natural Resources are adequate for the purposes of this study. The CTWSRO will provide computers, electrofishing equipment, snorkeling gear and a weir for Shitike Cr.

Funds from this project will be used to purchase a picket weir and underwater videography equipment for use in Objective 4a and maintain existing equipment.  A GSA vehicle will be rented, using project funds, to transport crews to the survey locations.
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Section 10 of 10. Key personnel

This project will be implemented by the CTWSRO Department of Natural Resources. Chris Brun will secure necessary permits, provide logistical support, supervise field work and data analysis and take the lead for project reporting.  Rebekah Dodson, field biologist, will assist with project logistics and planning, supervise the field crew during  project implementation and assist with data analysis and final report preparation. 

The project leader for the CTWSRO will be Christopher Brun:

· Lewis and Clark College. B.S. Environmental Studies (1988)

· Oregon State University. Post. Bac. Fisheries (1991)

· Fisheries Biologist, USFS, 6 years.

· Fisheries Biologist for the CTWSRO, 1996 to present.

Chris Brun is currently the project leader for bull trout research and fall chinook abundance estimation in the lower Deschutes subbasin (BPA project 1994-054-00 and NOAA contract 11-438)  He is experienced with field sampling techniques is both large and small rivers. 
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