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PART II - NARRATIVE

Section 7.  Abstract

     The goal of this project is to investigate the critical habitat, abundance, migration patterns, survival, and alternate life history strategies exhibited by spring chinook salmon and summer steelhead juveniles from distinct populations in the Grande Ronde and Imnaha River basins.  Our methods include collecting juveniles with migrant traps and passive seining techniques.

     This study will provide such information as directed under three separate measures of the Columbia River Fish and Wildlife Program.  This study pertains to program measures 7.1C and D in that it will provide information on abundance of parr and estimates for egg to parr and parr to smolt survival.  This information is important in evaluating, critical life stages,  population status, and sustainability of naturally spawning populations.  This study will also provide a means for long term monitoring of juvenile salmonid production in the Grande Ronde  and Imnaha River basins.  Furthermore, program measure 7.4L funded the establishment of Northeast Oregon Hatcheries project (NEOH).  Task 3.3.4, identified in the Northeast Oregon Hatchery Grande Ronde River Final Report is the completion of early life history studies in the upper Grande Ronde system.

Section 8.  Project description

a.
Technical and/or scientific background
     The populations of spring chinook salmon and summer steelhead in the Grande Ronde basin are substantially depressed below estimates of historic levels.  For example, it is estimated that prior to the construction of the Columbia and Snake River dams, more than 20,000 adult spring chinook salmon returned to spawn in the Grande Ronde River (ODFW 1990).  A spawning escapement of 12,200 salmon was estimated for the Grande Ronde in 1957 (USACE 1975).  Recent population estimates of both species have been variable year to year, yet remain a degree of magnitude lower than historic estimates (e.g., 248 adult salmon in 1995).  In addition to a decline in population abundance, a constriction of spawning distribution is evident in the Grande Ronde basin.  For example, 21 streams supported spawning chinook salmon historically, yet today the majority of production is limited to 8 tributary streams and the mainstem upper Grande Ronde River (ODFW 1990).  

     Numerous factors are thought to contribute to the decline of salmonids in the Snake River and its tributaries.  These factors include passage problems and increased mortality of juvenile and adult migrants at mainstem Columbia and Snake river dams, overharvest, and habitat degradation associated with timber, agricultural and developmental practices.  More than 80% of anadromous fish habitat in the Upper Grande Ronde River is considered to be degraded (USFS 1992).  Habitat problems throughout the Grande Ronde River basin (reviewed by Bryson 1993) include poor water quality associated with high sedimentation and poor thermal buffering, moderately to severely degraded habitat, and a decline in abundance of large pool habitat.

     Precipitous declines in Snake River spring chinook salmon and summer steelhead resulted in these stocks, including the Grande Ronde River stocks, being listed as threatened under the Endangered Species Act.  Proposed recovery efforts for these salmonid stocks require knowledge of stock specific life history strategies and critical habitats for spawning, rearing, and downstream migration (Snake River Recovery Team 1993, NWPPC 1992, ODFW 1990).  There is little information available on early life history and critical rearing habitats in the Grande Ronde River basin.  Recent calls for information include: a description of the spatial differences in spawning and rearing habitat (Snake River Recovery Team 1993), development of a profile on genetic, life history, and morphometric characteristics of wild and naturally spawning populations (Snake River Recovery Team 1993; NWPPC 1992; ODFW 1990), evaluation of critical habitat needs and factors limiting production (NWPPC 1992; ODFW 1990) in the Grande Ronde Basin.

     More specifically, we need to increase our knowledge of juvenile migration patterns, smolt production and survival, the importance of alternate life history strategies, and rearing habitat utilization for juvenile spring chinook salmon and summer steelhead in the Grande Ronde basin.  Both historic and recent estimates of juvenile production in the basin are lacking.  However, given the decrease in total number of adults returning to the basin and the extent of habitat degradation, it is reasonable to assume that juvenile production in the basin also has declined.  Recent chinook salmon parr to smolt survival estimates for the Grande Ronde basin range from 7.3-22.1% (Achord et al. 1992, Sankovich et al. 1997).

     Although, typically the chinook salmon and steelhead smolt migration occurs in the spring, data from Lookingglass Creek (Burck 1993, Lofy and McLean 1995), Catherine Creek and mainstem Grande Ronde River (Keefe et al. 1995) indicate that some salmon juveniles move out of summer rearing areas during the fall.  We are learning about the patterns and success of this fall migration for chinook salmon but do not even know if it is exhibited by steelhead.  Data from past migration years demonstrate that approximately 10% of the salmon juveniles migrated out of summer rearing areas in the upper Grande Ronde River; whereas 50 - 90% of juveniles move out of summer rearing areas in Catherine Creek.  Recent data also indicates that not all chinook salmon parr transform into smolts and leave their rearing stream in their second spring.  Some parr may choose to mature early and attempt to reproduce with adults during the summer of their first year, while others may simply delay the smolt transformation and migrate one year later (Sankovich et al. 1997), exhibiting a life history pattern more typical of steelhead.

     We are also lacking information on where fall migrants overwinter.  Data from Grande Ronde River trapping operations 1993-1997 indicated that salmon that leave upper rearing areas in the fall overwintered somewhere between the upper (RM 186) and lower (RM 102) traps.  Much of the habitat in the mid-reaches of the Grande Ronde River is degraded.  Stream habitat conditions in the section of the Grande Ronde River below La Grande consist of meandering and channelized stream section which run through agricultural land.  Riparian vegetation in this area is sparse and provides little shade or instream cover.  The river is heavily silted due to extensive erosion caused by agricultural and forest management practices and mining activities.  The affect overwintering has in this habitat on subsequent survival is unclear.  Availability of adequate winter habitat can be a major factor affecting salmonid production.  Nickelson et al. (1992) demonstrated that the lack of alcove and beaver pond habitat during the winter was an important factor limiting coho salmon production in many coastal Oregon streams.  If adequate overwinter rearing conditions do not exist in middle reaches of the Grande Ronde River, then we would expect reduced survival for juveniles exhibiting this life history strategy.  We recently have seen similar patterns of movement in the Wallowa subbasin but do not yet know the extent of the fall and spring migrations nor the winter distribution of these fish.  We do not know if summer steelhead juveniles undertake the same fall outmigration that we have seen in chinook salmon.

     Current restoration efforts for salmonids include supplementation strategies.  A promising supplementation strategy will utilize a donor stock with genetic and life history patterns that are comparable to the endemic stock being supplemented (Bryson 1993, Snake River Recovery Team 1993).  We need to learn to recognize the importance of the diversified life history strategies of endemic salmonid populations so we can develop hatchery supplementation stocks that will mimic but not alter life history characteristics of the endemic fish.

     The ultimate goal of this study is to describe the early life history strategies exhibited by spring chinook salmon and summer steelhead in the Grande Ronde basin.  Initially, we will determine smolt production levels, juvenile migration patterns and smolt detection rates at the mainstem Columbia and Snake River dams for spring chinook salmon and summer steelhead in the upper Grande Ronde River, Catherine Creek, and the Lostine River.  Once we have identified the rearing distributions of spring chinook slamon, we will evaluate habitat utilization and habitat preference.  We will estimate juvenile survival by life stage and will begin to evaluate the significance of alternate life history strategies to the persistence of local spring chinook salmon populations.  In addition, we will begin to evaulate the life history characterics exhibited by O. mykiss juveniles in Catherine Creek.

b.
Rationale and significance to Regional Programs
The rationale behind the proposed project should be presented and project objectives and hypotheses related as specifically as possible to the FWP objectives and measures or to other plans.  You should make a convincing case for how the proposed work will further goals of the FWP.  Relevant projects in progress in the Columbia Basin and elsewhere should be listed and discussed in relation to the proposed project.  Arrangements should be identified and documented for cooperation and synergistic relationships among the proposed project, other project proposals, and existing projects.  Any particularly novel ideas or contributions offered by the proposed project should be highlighted and discussed.

     Precipitous declines in Snake River spring chinook salmon and summer steelhead resulted in these stocks,  including the Grande Ronde River stocks, being listed as threatened under  the  Endangered  Species Act (October 1992).  Proposed recovery efforts for these stocks  require knowledge of stock  specific life history strategies and critical  habitats for  spawning, rearing, and downstream migration  (Snake River  Recovery Team 1993, Northwest Power Planning Council  1992, Oregon Department of  Fish and Wildlife 1990).  There is little information available  on the early life history and critical rearing habitats in the Grande Ronde River basin.  Recent calls for information include: a description of the spatial differences in spawning and rearing habitat (Snake River Recovery Team 1993), development  of a profile on genetic , life history, and morphometric characteristics of wild and naturally spawning populations (Snake River Recovery Team 1993; Northwest Power Planning Council 1992, Oregon Department of Fish and Wildlife 1990),  and evaluation of critical habitat needs and factors limiting production (Northwest Power Planning Council 1992, Oregon Department of Fish and Wildlife 1990).

     This study will provide information as directed under four measures of the Columbia River Basin Fish and Wildlife Program.  Measure 7.7 B directs funding for model watershed projects in Idaho, Oregon, and Washington and directs the model watershed commission to identify actions that address key limiting factors for salmonids.  At a board of director's meeting on March 11, 1994 the Grande Ronde Model Watershed Board approved a motion to support action item 5 "support application to BPA for funding salmonid life history study by ODFW (R. Carmichael)".  This project is a direct result of that watershed board action.

     This study also is relevant to program measures 7.1 C and D.  The long term objective of the program is to collect information on sustainability of wild and naturally spawning, salmonid populations.  This necessary information includes a description of the genetic, life history and morphological characteristics of wild and naturally spawning populations, identifying population limiting factors and carrying capacity of salmonid habitat.  The proposed study will define critical early life history characteristics, provide estimates of juvenile production, and quantify juvenile habitat preference for naturally produced spring chinook salmon and summer steelhead in the upper Grande Ronde system.  Furthermore, program measure 7.4 F directed the establishment of Northeast Oregon Hatcheries project (NEOH).  Task 3.3.4, identified in the Northeast Oregon Hatchery Grand Ronde River Final Report is the completion of early life history studies in the upper Grande Ronde system.

c.
Relationships to other projects
     This Salmonid Life History study cooperates with numerous ongoing projects both within the Grande Ronde basin and in the Columbia River region. Information collected by our project has been and continues to be utilized by other projects including but not limited to Grande Ronde Basin Captive Broodstock Program and the PATH project (see above for integration with other projects).  This data integration eliminates potential duplication of efforts, increases the efficiency of project operation, and enhances the data base of these other projects.  The Salmonid Life History study also provides the opportunity to monitor changes in tributary smolt production and survival of wild smolts to Lower Granite Dam over time, thereby providing information for evaluating the Northeast Oregon Hatcheries and Grande Ronde Basin Spring Chinook Captive Broodstock programs, and other ‘on the ground’ restoration and enhancement activities.  The Early Life History study has been approved by and is supported locally as an integral part of the Grande Ronde Model Watershed Program.

     Three independent studies are ongoing in the Grande Ronde basin that provide a means for collaboration with the proposed Salmonid Life History Study.  Collaboration will occur with a spring chinook spawning ground survey project conducted by our program under the Lower Snake River Compensation Plan.  The spawning ground survey project is an ongoing study to monitor escapement to the Grande Ronde and Imnaha rivers.  This spawning ground survey project will share redd count data and estimates of total escapement to the upper Grande Ronde River, Catherine Creek, and the Lostine River.  Combining our salmon parr and smolt production estimates with escapement data will allow us to track the relationship between salmon spawning escapement and juvenile production in these drainages and estimate egg to parr and egg to smolt survival.  We will also collaborate with the smolt monitoring study on the lower Grande Ronde River conducted under the Fish Passage Center's Smolt Monitoring Program.  The smolt monitoring project's goal is to monitor and assess smolt travel time from the Grande Ronde Basin to Lower Granite Dam.  Currently we provide the smolt monitoring project personnel with weekly trapping reports so that they have expectations of forthcoming trap catches.  In addition, recoveries of PIT tagged fish at this trap will provide us with migration timing through lower reaches of the Grande Ronde River.  We also collaborate with the Captive Brood project providing them with information of the distribution and specific locations of salmon juveniles and assisting them with collection of captive broodstock when out in the field conductign parr studies.

d.
Project history (for ongoing projects)

History:

     Recovery efforts for endangered stocks of Snake River salmon require life history and critical habitat information.  The spring chinook early life history study was initiated in 1993 with NMFS, ESA funds.  BPA funding for the project commenced in September of 1994.  To date, we have collected data from five migration years on the upper Grande Ronde River, four migration years on Catherine Creek, and two migration year on the Lostine River.  Past costs of the project have been as follows: FY 95 $553,939, FY 96 $525,050,  FY 97 $520,897, FY 98 $650,697, FY 99 $688,250.  These costs do not include costs of PIT tags that were purchased by BPA.

Summary of Major Results Achieved:

     Preliminary analysis of the data indicates differences in migration patterns and survival both between populations and between groups exhibiting different life history strategies within a population.  Data demonstrated that the upper Grande Ronde River, Lostine River, and Catherine Creek populations exhibit a fall movement out of summer rearing areas in addition to the typical spring smolt migration.  In the Lostine River and Catherine Creek it appears that 50% or more of the juvenile population leave summer rearing areas in the fall, whereas only approximately 10% leave the upper Grande Ronde River in the fall.  In addition, we found that the fish migrating out of the upper Grande Ronde River in the fall are larger than fish that remain in the rearing areas and that fish continue to move out of rearing areas at extremely low water temperatures.  We also have collected habitat utilization data for the upper Grande Ronde River, Lostine River, and Catherine Creek populations which indicate that juvenile chinook are most abundant in pool habitats.  We have substantial data that indicates that the Grande Ronde River valley habitat is utilized by a substantial number of overwintering spring chinook salmon from both the Catherine Creek and upper Grande Ronde population.  These salmon leave upper rearing areas in the fall, overwinter in the Grande Ronde valley and leave the valley as smolts in the spring.
Project Reports:

Monthly and quarterly progress reports.

Annual Reports:

1994.  Investigations into the life history of spring chinook salmon in the Grande Ronde River basin. 

1995.  Early life history study of Grande Ronde River basin chinook salmon.

1996. Investigations into the early life history of naturally produced spring chinook salmon in the Grande Ronde River basin.

1997. Investigations into the early life history of naturally produced spring chinook salmon in the Grande Ronde River basin. 

Presentations of results have been made to Grande Ronde Model Watershed Board, Technical Committee; and other Grande Ronde organizations; Columbia Basin Fish and Wildlife Review, Lower Sanke Compensation Plan Review, and Oregon Chapter American Fisheries Society.

Adaptive Management Implications:

Results of this study have been used to make recommendations for protection and enhancement of Grande Ronde basin spring chinook populations and their critical rearing habitats.  Data from the early years of this study demonstrated reduced survival among spring chinook salmon that overwinter in the upper Grande Ronde River as compared with those salmon that migrate out of the upper Grande Ronde in the fall.  Thus, we recommended to local managers that the upper Grande Ronde habitat be considered critical for overwintering salmon and that immediate habitat restoration efforts should be directed there.  Grande Ronde valley habitat also has been shown to be important to overwintering salmon and we have recommended it as a high priority for protection and restoration.  In addition, this Early Life History study provides population status information (Fish and Wildlife Program Measure 6.2.A) in the form of estimates of smolt production out of Grande Ronde River tributaries.  Data collected as a part of this project can also be used by the Grande Ronde Model Watershed Program (Fish and Wildlife Program Measure 6.5B) and local managers to monitor changes in juvenile production as restoration and monitoring activities are implemented.

e.
Proposal objectives  

Objective 1:  Document the in-basin migration patterns for spring chinook salmon juveniles in Catherine Creek and the upper Grande Ronde and Lostine rivers, including the abundance of migrants, migration timing and duration.  This objective is descriptive and does not conform to hypothesis testing.

Objective 2:  Estimate and compare smolt detection rates at mainstem Columbia and Snake River dams for fall and spring migrating spring chinook salmon from the tributary populations in Catherine Creek and the upper Grande Ronde and Lostine rivers.

Ho2:  Dam detection rates for tag groups that exhibit different life history strategies are similar.

Ha2:  Dam detection rates for tag groups that exhibit different life history strategies are different.

Ho2a:  Dam detection rates of fall-tagged salmon are similar to dam detection rates of spring-tagged salmon.

Ha2a:  Dam detection rates of fall-tagged salmon are different from dam detection rates of spring-tagged salmon.

Objective 3: Determine seasonal habitat utilization and preference of juvenile spring chinook salmon in the Lostine River.

Ho3:  Juvenile spring chinook salmon utilize available habitats equally during summer and winter.

Ha3:  Juvenile spring chinook salmon do not utilize available habitats equally during summer and winter.

Objective 4:  Characterize cold- and warm-water areas located in the Grande Ronde River basin and describe the patterns of use by juvenile spring chinook salmon. This objective is descriptive and does not conform to hypothesis testing.

Objective 5:  Estimate and compare smolt detection rates at mainstem Columbia and Snake River dams for migrants from four local, natural populations in the Grande Ronde and Imnaha River basins.

Ho5:  Dam detection rates for spring chinook salmon from local populations are similar.

Ha5:  Dam detection rates for spring chinook salmon from local populations are different.

Objective 6:  Document the annual migration patterns for spring chinook salmon juveniles from four local, natural populations in the Grande Ronde and Imnaha River basins.

Ho6:  Migration timing to Lower Granite Dam is similar among local populations of spring chinook salmon.

Ha6:  Migration timing to Lower Granite Dam is different among local populations of spring chinook salmon.

Objective 7:  Determine survival to parr stage for spring chinook salmon in two local, natural populations in the Grande Ronde River Basin. This objective is descriptive and does not conform to hypothesis testing.

Objective 8:  Investigate the significance of alternative life history strategies of spring chinook salmon in two local populations in the Grande Ronde and Imnaha river basins.  This objective is descriptive and does not conform to hypothesis testing.

Objective 9: Document patterns of movement for juvenile O. mykiss from tributary populations in catherine Creek,  the upper Grande Ronde, and the Lostine River. Include data on migration timing, duration, and smolt abundance.  This objective is descriptive and does not conform to hypothesis testing.

Objective 10: Estimate and compare smolt detection rates at mainstem Columbia and Snake River dams for summer steelhead from three tributary populations, Catherine Creek and the upper Grande Ronde and Lostine rivers.

Ho2a:  Dam detection rates of fall-tagged salmon are similar to dam detection rates of steelhead smolts.

Ha2a:  Dam detection rates of fall-tagged salmon are different from dam detection rates of steelhead smolts.

Objective 11:  Evaluate methods to estimate the proportion of O. mykiss captured during fall trapping that are migrating out of rearing areas and will undertake a smolt migration the following spring.  This objective is descriptive and does not conform to hypothesis testing.

Objective 12: Begin to describe the population characteristics of the juvenile O. mykiss population in Catherine Creek.  This objective is descriptive and does not conform to hypothesis testing.

f.
Methods
Obj. 1 Methods:  Rotary screw traps will be used to collect juvenile spring chinook salmon during their migration from the rearing areas.  The traps will be equipped with live boxes which can safely hold the numbers of chinook salmon expected to be trapped during the trapping time intervals.  The traps will be checked at time intervals varying from several times a day to every third day dependent upon river conditions and the number of fish being captured.  All juvenile spring chinook salmon will be removed from the traps for enumeration, sampling, or interrogation of PIT tags.  Prior to sampling, juvenile chinook salmon will be anesthetized with MS-222.  Fish will be sampled as quickly as possible and allowed to recover fully before release into the river.  Trap efficiencies will be conducted as needed corresponding with changes in river conditions, or at a minimum of once per week.  Trap efficiency will be determined by releasing known numbers of paint marked juveniles above the traps and determining the number of recaptures within a defined period of time.  


Task 1.1:  Collect juvenile spring chinook salmon migrants by operating five screw traps at selected trapping sites. The traps will be operated year round if possible and will only be removed if low flows or ice prevents operation.


Task 1.2:  Enumerate all spring chinook salmon collected in traps.  Measure the length and weight for 80 migrants collected weekly at each trapping location.  Calculate condition factor for these 80 salmon


Task 1.3:  Mark approximately 50 spring chinook salmon migrants collected weekly at each trap.  Salmon will receive a mark of water soluble acrylic paint that is applied with a Panjet marking instrument.


Task 1.4:  Determine trapping efficiencies for each trap throughout the trapping period using fish marked in Task 1.3.


Task 1.5:  Estimate the number of juvenile chinook salmon migrating from rearing areas based on number of chinook salmon collected in the traps, trap efficiencies, and mortality estimates associated with the marking procedure.  Use Bootstrap estimation to calculate confidence intervals for the estimate of juvenile chinook migrating from rearing areas.


Task 1.6:  For each trap location, plot estimated number of migrants against time of the year to determine timing and duration of the juvenile migration periods.


Task 1.7:  Continuously monitor water temperature using a thermograph and monitor river height daily from a river gage at each trap.

Obj. 2. Methods:  PIT tag technology allows fish to be individually marked and subsequent observations made on marked fish without sacrificing the fish.  Presently, PIT tag monitors are used at six mainstem Columbia and Snake River dams to monitor PIT-tagged fish passage.  Detection rates at the dams only allow us to estimate relative survival from the time of tagging to time of detection and do not allow us to separate parr and smolt mortality.  In addition, fish that migrate at different times of the year and overwinter in  different habitat types are subject to different environmental conditions which can result in variable survival.  In addition to the typical spring smolt migration, there is a fall migration from summer rearing areas in the upper Grande Ronde River.  To determine if juveniles migrating at different times of the year exhibit differential detection rates at mainstem dams we will PIT tag approximately 500 juvenile spring chinook salmon during both the fall and spring migration.  We will define the fall migration as any downstream movement evident between September and December and the spring migration as any downstream movement evident between February and June.  These times encompass the majority of spring and fall migrants.  After the fall migration has passed we will also collect and PIT tag approximately 500 juveniles from rearing areas upstream of our traps.  We will classify these fish as winter residents.  Thus, there are three separate groups for comparisons of detection rates at mainstem dams.  Comparing detection rates of smolts tagged during the spring migration with detection rates of smolts tagged in winter will allow us to estimate overwinter mortality.  Comparing detection rates of smolts tagged during the fall migration with detection rates of smolts tagged as winter residents will allow us to evaluate the relative success of fall migrant and spring migrant life history types.  For statistical comparisons between treatment groups we will use a contingency table designed for the analysis of frequencies.  Parametric T-tests and ANOVA tests will be used to compare dam detection rates among groups.  Appropriate nonparametric will be substituted if the data are found not to conform to parametric assumptions.


Task 2.1:  Interrogate each chinook salmon collected in the screw traps for a previously implanted PIT tag.  Record tag number and measure lengths and weights of all PIT-tagged recaptures.


Task 2.2:  PIT-tag approximately 500 fall and spring migrating spring chinook salmon juveniles at rearing area traps that were not previously tagged and create a PIT tag data base for tagged fish.  Tag 500 salmon from each tributary population.


Task 2.3:  Collect and PIT tag approximately 500 winter resident parr from rearing areas above the upper screw traps.  Tag 500 salmon from each tributary population.  Create a PIT tag data base for these fish.


Task 2.4:  Monitor PIT-tagged migrants at the lower traps.  Measure and record tag number, length and weight information for all PIT-tagged fish.  Enter lower trap recovery data on PTAGIS database.


Task 2.5:  Obtain detection information for PIT-tagged fish recovered at Lower Granite, Little Goose, Lower Monumental, McNary, John Day, and Bonneville dams.


Task 2.6:  Determine mainstem dam detection rates for fall, winter and spring tagged fish. 


Task 2.7:  Compare detection rates between treatment groups.  Derive estimates of overwinter mortality, the success of fall migration strategy, and the relative success of the fall migrant and spring migrant life history strategies for each tributaary population.

Obj. 3 Methods: We will determine the summer and winter rearing distribution of spring chinook salmon in the Lostine River.  Summer and winter were chosen for examining rearing distributions because during these seasons river flow is low and rearing habitat may be limited.  Rearing distribution in the upper Grande Ronde and upper Wallowa Rivers is thought to be limited by warm water temperatures in late summer and by ice build up in the winter.  Understanding what habitat is utilized and preferred will allow us to make knowledgeable recommendations for habitat protection and enhancement projects.  Data from 1997 fall migrations indicate that spring chinook juveniles moved onto the valley reaches of the Wallowa River and maybe beyond into the Grande Ronde.  We do not yet know what habitat the fish are using in these river sections. After defining the habitat used by wintering fish we will return to these locations in the summer to assess habitat characteristics.  In addition, we will estimate fish abundance and density and will determine habitat preferences of juvenile salmon in upper rearing areas.  We will use the habitat classification system described in Bisson et al. (1982) with modifications for backwater pools (Nickelson et al 1992).  Preferred habitat will be identified using preference/selectivity indices.  The habitat and fish abundance surveys began in the summer of 1995 and will continue through the winter of 1999.


Task 3.1:  Identify the limits of the summer and winter rearing distribution of salmon juveniles.  This task will be accomplished in conjunction with spawning ground surveys.


Task 3.2:  Identify and select sites to be sampled within upper rearing areas.  Select replicate sites that are representative of all available habitat types (i.e. plunge pool, glide, etc.).


Task 3.3:  At each sampling site enumerate spring chinook salmon juveniles using snorkeling observations.


Task 3.4:  Record the habitat classification and describe the habitat of each sampling site.  The following measurements will be taken: temperature, water velocity, maximum river depth, width at three different points, length, substrate composition, instream habitat, cover, and  shade.


Task 3.5:  Estimate surface area of each sampling site (S.A. = Length X mean width) and calculate the density of juvenile salmon per unit area of habitat.


Task 3.6:  Determine habitat preference using preference/selectivity indices.

Obj. 4 Methods:  Stream temperature can be a limiting factor in the behavior, ecology, and survival of salmonids.  Recent data indicates that both adult and juvenile salmonids may utilize thermally moderated temperature zones to escape nonpreferred or even lethal temperatures.  We propose to locate and characterize both cold- and warm-water zones in critical rearing habitat of juvenile chinook salmon in the Grande Ronde River.  Based on the geomorphology of the river channel and basin we will attempt to predict where thermal zones may occur.  The presence of a temperature moderated refuge will then be confirmed by conducting stream surveys.  After the thermal refugia are mapped for the upper Grande Ronde River will attempt to determine how juvenile spring chinook salmon utilize these systems.


Task 4.1:  Complete analysis of three years data and write a report describing thermal refuge use by spring chinook salmon and summer steelhead in the Grande ronde baisn. 

Obj. 5 Methods:  We will collect and PIT tag naturally produced spring chinook parr from Catherine Creek, the Lostine, Minam and Imnaha rivers in the late summer of 1999.  Sites and techniques providing the least harmful collection of parr will be used.  Relative parr-to-smolt survival of each tagged population will be indexed from recovery rates of PIT-tagged smolts collected at mainstem Snake and Columbia river dams.  This data will provide information on interpopulational variation in the parr-to-smolt survival of naturally-produced spring chinook salmon.


Task 5.1:  Collect 500 juvenile salmon from Catherine Creek and the Lostine River and 1,000 juveniles from the Minam and Imnaha rivers in August and September 1998.  We will locate juveniles using snorkel observations and will collect the fish with seines.  Sanctuary dip nets will be used to minimize out of water transfers.


Task 5.2:  Once collected, we will implant passive-integrated- transponder tags in the fish.  Tags will be implanted as described in Prentice et al. (1990) and Mathews et al. (1990,1992).  We will proceed with collection at temperatures up to 17(C and will tag at temperatures up to 15(C.  We will tag fish that are 60 mm in fork length or longer and appear to be in good health.   Fish will be anesthetized with 40-50 ppm MS-222.  PIT tags will be injected manually with modified hypodermic syringes.  The syringes will be disinfected for 10 minutes in 70% ethanol prior to tagging.  Fish will be allowed to recover after tagging and will be released as near to the collection site as possible.


Task 5.3:  Incorporate data into ASCII files according to criteria developed by the PIT Tag Steering Committee and submit files to the PIT Tag Information System (PTAGIS) database.


Task 5.4:  Import data from collection stations at Lower Granite, Little Goose, and McNary dams on the Snake and Columbia rivers.  Files will be downloaded from PTAGIS and parr-to-smolt survival of the PIT tagged populations will be determined.


Task 5.5:  Analyze the results and interpret the analysis.

Obj. 6 Methods:  As migrating smolts pass through the collection stations at Lower Granite,  Little Goose, and McNary dams, PIT tagged fish will be detected, tags will be decoded, and the date recorded.  We will plot and compare this migration timing data for the four populations of spring chinook salmon tagged.  This data will provide information on the interpopulational variation in migration timing of naturally produced spring chinook salmon smolts. 


Task 6.1:  Plot the number of PIT tagged fish migrating over time for spring chinook from each population.


Task 6.2:  Analyze the data using ANOVA of a distribution analysis and interpret the data.
Obj. 7 Methods:  We will use habitat and spawning survey data to determine all potential summer rearing habitat and then will snorkel to locate spring chinook parr in Catherine Creek and the Lostine River.  We will collect and mark up to 1,500 summer parr with either a PIT tag (including 500 from Objective 10) or a paint mark.  Approximately three days after marking we will conduct a second snorkel survey to enumerate recaptures.  Handling upon recapture will be minimized to allow only identification of PIT tag code or paint mark. Sampling recaptures two to three days after marking allows time for the fish to recover from handling and redistribute themselves and at the same time minimizes the potential for immigration and emigration in the collection area.  All fish will be released as near to the collection site as possible.


Task 7.1:  Use snorkeling observation to determine the summer rearing distribution of parr and the relationship of parr distribution to redd distribution.


Task 7.2:  Collect parr using snorkelers to herd the fish into a seine, anesthetize parr, determine length and weight and give appropriate mark.  Release fish at or near collection site after they recover from anesthesia.


Task 7.3:  Repeat collection survey two to three days later to enumerate recaptures.


Task 7.4:  Use mark-recapture methodology to estimate the total abundance of parr in summer.


Task 7.5:  Estimate survival by life stage using data collected in Task 9.2 combined with smolt abundance and adult escapement data from an ongoing related study.

Obj. 8 Methods:  During initial collection (Objective 11) all fish will be examined for evidence of precocious maturation and we will collect scales from them to determine age structure of the parr population.  Precocious parr will receive a unique mark so that they may be treated as a separate group and the data collected on them can be analyzed independently from immature parr.


Task 8.1:  Estimate the total abundance of precocious males in late summer and determine what portion of the population exhibits this alternate life  history strategy.


Task 8.2:  Estimate the abundance of juvenile salmon that remain in freshwater past their second spring and do not mature sexually and determine the portion of the total parr population that exhibits this alternate life history strategy.


Task 8.3:  Estimate the number of two year old smolts that out migrate past the mainstem Snake and Columbia river dams. 

Obj. 9 Methods: Rotary screw traps will be used to collect juvenile O. mykiss.  One difficulty when trapping O. mykiss is that traps are useful for estimating the abundance of  migrants but not residents and only steelhead smolts can be differentiated from resident rainbow trout.  Thus, information obtained for this objective will be limited to a description of the smolt migration and smolt abundance. Details of trap operation can be found under Obj. 1.



Task 9.1: Collect juvenile O. mykiss by operating five rotary screw traps at selected trapping sites.  The traps will be operated year round if possible and will only be removed if low flows or  ice prevent operations.

Task 9.2: Enumerate all O. mykiss collected in traps. Measure the length and weight of 100 fish weekly at each trapping location.  Calculate the condition factor for these 100 fish.  Idnetify smolts based on visual examination.


Task 9.3: Mark approximately 50 O. mykiss weekly at each trap.  Fish will receive either a paint mark or a PIT tag for identification.

Task 9.4: Determine trap efficiencies for each trap throughout the trapping period.

Task 9.5: Estimate the number of  O. mykiss migrating past the trap based on number of fish collected,  trap efficiencies, recapture histories, and mortality associated with the marking procedures.  Estimate annual smolt abundance for each tributary population. 

Task 9.6: For each trap location, plot the estimated number of migrants against time of the year to determine timing and duration of juvenile migration periods.

Obj. 10 Methods: PIT tag technology allows fish to be individually marked and subsequent observations made on marked fish without sacrificing the fish.  PIT tag   monitors at mainstem dams monitor the passage of tagged fish and provide us with recapture data that we can expand to estimate smolt survival.

Task 10.1: Interrogate each O. mykiss juvenile collected in the traps for a previously implanted PIT tag.  Record tag number and measure lengths and weights of all PIT-tagged recaptures.

Task 10.2: PIT tag approximately 500  migrating steelhead smolts that were not previously tagged and create a PIT tag data base for these fish.

Task 10.3: Monitor PIT-tagged migrants at the lower river traps.  Measure and record tag number, length and weight information for all PIT-tagged fish.  Enter lower trap recovery data on PTAGIS database.

Task 10.4: Obtain detection information for PIT-tagged fish recovered at Lower Granite, Little Goose. Lower Monumental, McNary, John Day and Bonneville dams.

Task 10.5: Determine mainstem dam detection rates for steelhead smolts from the three tributary populations.

Obj. 11 Methods:  It is uncertain if the O. mykiss collected in the upper rearing trpas during the fall represent fish migrating out of rearing areas or simply fish undergoing local movements.  For sprign chinook salmon, we see a distinct fall outmigration.  We will evaluate methods to allow us to determine what portion, if any, of the fall collected fish are migrating from rearing areas.  By PIT tagging individuals and recording all recaptures we should begin to see if patterns of recapture are evident for individuals or if the pass the trap only once.  In addition, we will explore alternate methods to determine where these fish are going and if the movement is unidirectional.


Task 11.1: PIT tag up to 1,000 juvenile O. mykiss that are collected in each of the three rearing traps in the fall.  Create a PIT tag database for these fish. 


Task 11.2: Record recaptures of these fall-tagged fish both from in-basin sources and mainstem dam detections.


Task 11.3: Use recapture data and collection efficiences to estimate the minimum number of smolts leaving the tributary populations that migrated out of upper rearing areas in the fall.


Task 11.4:  Investigate the potential of alternative methods including but not limited to radio-tagging and tandem trapping.

Obj. 12 Methods:  In the Grande Ronde basin most of our steelhead populations are sympatric with populations of rainbow trout.  The genetic relationship of the steelhead and trout remains uncertain; are steelhead (rainbow trout) simply a form of rainbow trout (steelhead) that exhibit a different life history.  The uncertainty of this relationshop necessitate us treating juvenile O. mykiss as one population.  To better understand the population dynamics of these fish, we will begin to describe the characteristic of one such population of O. mykiss in Catherine Creek.   


Task 12.1: Identify the limits and distribution of parr using field  sampling in combination with recent ODFW survey data.


Task 12.2: Use passive seining techniques to collect parr throughout their distribution. 


Task 12.3: Mark parr with a paint mark or similar technique. Collect scale samples from 100 fish in each size category collected.


Task 12.4: After several days collect a random sample of parr and use mark-recapture estimation to generate a parr population estimate.


Task 12.5: Read scales to determine parr age structure of O. mykiss parr population.
   







g.
Facilities and equipment
All necessary field equipement has been obtained.  A truck canopy is requested to increase efficiency of sampling and tagging during winter and inclement weather.  The addition of one computer printer is requested to supplement the small printer we have and facilitate report writing.

h.
Budget
This project is heavily field oriented.  We operate five juvenile traps in in two subbasins  and conduct parr work in 6 tributary streams in four subbasins.  The large personnel component reflects the operation of two field offices for year round trapping and simultaneous summer parr research.  The supplies component reflects maintaining five screw traps, fish collection and tagging suppplies, the need for three vehicles to access field locations, and operations of one field office plus assistance at the main research office.  The travel budget is to provide transportation and per diem for field crews working in remote areas. The request for capital is justified above in the equipement section.  The indirect rate is based on an agreement between ODFW and the U.S. Government.
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Section 10.  Information/technology transfer

Information and recommendations are distributed to local fisheries managers through meetings and  monthly and annual reports.  Results are presented to the Grande Ronde Model Watershed Board Technical Committee, other Grande Ronde area organizations, and the Oregon Chapter of the American Fisheries Society.  Data are provided electronically and by written reports to other projects including, but not limited to, Northeast Oregon Hatcheries (NEOH) Master Plan, Grande Ronde Basin Spring Chinook Captive Broodstock Program, PATH: Plan for Analyzing and Testing Hypotheses, NEOH Grande Ronde (Nez Perce), NEOH Grande Ronde (CTUIR), and STREAMNET.
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