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a. Abstract 
A monitoring and evaluation (M&E) project was implemented in December 1991 to collect life history and production information on stocks of anadromous salmonids returning to the Hood River subbasin.  This information is being used to evaluate various activities of the Hood River Production Program (HRPP) and to develop management guidelines that will minimize the HRPP’s impact on indigenous populations of fish.  ODFW funded the project until July 1992, after which time the project was funded through the Bonneville Power Administration (i.e., Project Number 1988-053-04).  Jack and adult escapements and selected jack and adult life history patterns, and meristic and morphometric characteristics, have been estimated for eight complete run years of winter steelhead, spring and fall chinook salmon, and coho salmon and seven complete run years of summer steelhead.  Run year specific estimates of harvest and exploitation rates have been estimated for two complete summer and winter steelhead run years and three complete spring chinook salmon run years.  Rainbow-steelhead rearing densities, mean fork length, mean weight, and condition factor have been estimated for four years in selected reaches of stream located throughout the Hood River subbasin.  Estimates of subbasin smolt steelhead production and data on selected types of steelhead smolt life history, meristic, and morphometric characteristics, has been collected for six years.  Estimates of in-basin hatchery summer and winter steelhead smolt mortality have also been estimated for six years.  Information collected by this project has been used to 1) determine the current status of indigenous populations of resident and anadromous salmonids, 2) identify measures that will minimize any potentially detrimental impacts the HRPP could have on indigenous populations of resident trout and anadromous salmonids, and 3) develop and fine tune management guidelines that will optimize the benefits associated with the HRPP.

b. Technical and/or scientific background
The Northwest Power Planning Council approved the Hood River and Pelton ladder master plans in 1992.  The master plans outlined the rationale for implementing a specific set of projects designed to be an integral part of a broad based goal to "protect, enhance and restore wild and natural populations of anadromous and resident fish within the Hood River Subbasin" (Jennings et al. draft).  Actions items identified in the master plans were implemented under the umbrella of what was initially called the Hood River Production Program (HRPP).  The HRPP had two primary biological objectives: 1) to increase production of wild summer and winter steelhead to levels commensurate with the subbasins current carrying capacity and 2) re-establish a self-sustaining population of spring chinook salmon.  These biological fish objectives continue to remain the same today with the exception that an additional fish objective has been established addressing the need to "Achieve and maintain self-sustaining populations of other indigenous anadromous and resident fish in the subbasin" (Jennings et al. draft).  Goals and objectives for managing fish and wildlife in the Hood River subbasin are identified in the Hood River Subbasin Summary (Jennings et al. draft).  Additionally, the subbasin summary assigns numerical fish objectives pertaining to the desired population levels for wild and hatchery Hood River stock summer and winter steelhead and natural and hatchery Deschutes stock spring chinook salmon.

The ODFW began funding a monitoring program in December 1991 and continued funding the program through July 1992.  The monitoring program provided stock specific estimates of wild, natural, and hatchery produced anadromous salmonids escaping to an adult migrant trap located in the mainstem Hood River at Powerdale dam (RM 4.5).  The ODFW’s monitoring program also collected corresponding information on selected life history patterns and morphometric and meristic characteristics.  BPA began funding the monitoring and evaluation (M&E) component of the HRPP in August 1992 and has funded this project annually through September 2000 (i.e., FY 2000). 

The Hood River Subbasin Summary (Jennings et al. draft) identifies various strategies and actions for achieving a numerical set of biological fish objectives.  The numerical targets identified in the subbasin summary were initially developed based on various assumptions about 1) the subbasins current carrying capacity and 2) stock specific smolt to adult survival rates.  The subbasin summary defines several actions which are intended to collect information critical to 1) determining the current status of the indigenous populations of fish and 2) refining the numerical fish objectives to more accurately reflect the subbasins current and potential carrying capacity.  Actions identified in the subbasin summary are also designed to evaluate the HRPP relative to its stated performance goals.  The HRPP is an integral part of the various land and resource management activities designed to achieve the numerical fish objectives defined in the subbasin summary.

Current and previous contracts for Project No. 1988-053-04 have provided funding to collect stock specific empirical data on resident trout and wild, natural and hatchery produced anadromous salmonids in the Hood River subbasin (Olsen et al. 1994, Olsen et al. 1995, Olsen et al. 1996, Olsen and French 1996, Olsen and French 1999, and Olsen and French draft).  Annual progress reports document information collected on 1) juvenile rearing densities, 2) subbasin steelhead smolt production, 3) the percentage of acclimated and direct released hatchery summer and winter steelhead smolts that leave the subbasin from a given production release, 4) hatchery salmonid smolt to adult survival rates, 5) jack and adult salmonid escapements and harvest, 6) spatial distribution of adult salmonid holding, 7) life history patterns of jack and adult salmonids, and 8) selected morphological and meristic characteristics of jack and adult salmonids.  This quantitative data has been used to more accurately define 1) the spatial distribution of spawning and rearing populations of anadromous salmonids; 2) the current status of indigenous populations of wild summer and winter steelhead; 3) potential impacts the historical subbasin hatchery program may have had on indigenous populations of fish; 4) smolt to adult survival for hatchery summer and winter steelhead, and hatchery spring chinook salmon; and 5) the in-basin post-release survival of hatchery summer and winter steelhead production releases.  Data was also used in the preparation of an environmental impact statement (EIS; BPA 1996a; BPA 1996b) which was completed in 1997.  The Bonneville Power Administration (BPA) prepared the EIS in compliance with federal guidelines established in the National Environmental Policy Act (NEPA).

This project has collected, summarized, and documented over the past six years a significant amount of stock and race specific information on juvenile and adult anadromous salmonids in the Hood River subbasin (Olsen and French draft).  This information has been critical in the development of strategies for implementing the HRPP in a manner that will minimize the program’s impact on indigenous populations of fish.  Specifically, initial baseline data has been used extensively to 1) provide a more biologically sound approach as to how and where hatchery smolts will be released into the subbasin, 2) develop strict guidelines for collecting hatchery broodstock and for passing hatchery summer and winter steelhead above Powerdale Dam, and 3) begin evaluating the HRPP relative to the programs stated performance goals.  Data has also been used to begin developing models that will provide pre-season estimates of run size for wild summer and winter steelhead.  This information is critical to minimizing the number of wild steelhead ultimately collected for hatchery broodstock.  Currently, the HRPP randomly collects hatchery broodstock from throughout both the wild summer and winter steelhead runs based on a schedule which is defined by a "best guess" estimate of what the upcoming run size will be.  A model that will accurately predict future run sizes will allow the HRPP to minimize the number of wild adults collected for broodstock, thereby, minimizing the HRPP's impact on the indigenous populations of summer and winter steelhead.  Preliminary streamflow data at selected sites in the Hood River subbasin also indicates that it may be necessary to take a more proactive approach towards enforcing existing water rights in the Hood River subbasin in order to achieve the biological fish objectives defined in the subbasin summary.

Data collected to date has helped to provide resource managers with a better understanding of the current status and biology of indigenous populations of fish but a much longer term dataset will be required to 1) estimate such parameters as subbasin carrying capacity and wild smolt to adult survival rates; 2) determine what impact the HRPP may be having on indigenous populations of fish and what measures need to be taken to minimize the programs impact on those populations, 3) develop accurate predictive tools for estimating future run sizes, and 4) evaluate the HRPP relative to its stated performance goals.  This is based on the fact that the Hood River subbasin is a very biologically complex system supporting populations of virtually all species of resident trout and anadromous salmonids which may be either directly, or indirectly, impacted by the HRPP.  They include wild populations of resident rainbow, cutthroat, and bull trout; wild populations of summer and winter steelhead; and natural populations of spring and fall chinook salmon and coho salmon.  Juvenile and adult life history patterns are typically more complex for steelhead but resident trout and salmon also exhibit a diversity of patterns, although significantly fewer combinations may occur as is the case with coho salmon.  This inherent biological diversity precludes a short term study that can achieve the M&E projects biological objectives.

The hatchery winter steelhead component of the HRPP provides an example of this problem.  This component of the HRPP was the first to be implemented in the Hood River subbasin and, consequently, will be the first program that we will be able to evaluate.  Hatchery winter steelhead smolts were first released as part of the HRPP in the spring of 1995 (1994 brood; direct released).  The very first year in which a noticeable impact on subbasin steelhead smolt production might be anticipated from this brood release will not occur until the spring of 1999.  Freshwater age 2 smolts migrating in the spring of 1999 would have the potential for being progeny of 1994 brood age 1.2  (freshwater.ocean age) hatchery adult winter steelhead that spawned in the Hood River subbasin in 1997.  Detecting a statistically significant increase in subbasin smolt production would require that we estimate subbasin smolt production for at least an additional 4-6 years and that during this time no major environmental or regulatory changes occur that would significantly impact natural production.  Significant changes in either would effect the variability of our estimates making it more difficult to detect pre- and post- differences in subbasin smolt production associated with implementation of the HRPP.  Based on these assumptions, we would not be able to determine if the HRPP has improved subbasin winter steelhead production until FY 2003 at the earliest.  Also, any changes in life history patterns and morphometric and meristic characteristics probably could not be statistically detected for juvenile steelhead until FY 2003 and for adult winter steelhead until FY 2007.

This project proposal outlines an approach that will provide the empirical and quantitative data critically needed to 1) implement the HRPP in a biologically sound manner and 2) evaluate whether or not the HRPP is achieving its stated performance goals.  This M&E project was also designed in such a manner that it would provide a data set that would allow a statistical comparison of a wide array of complex biological data.  As with any biological sampling, the level of sampling effort in relation to the degree of annual variation in any given parameter may be sufficient to preclude our ability to detect statistically significant differences between pre‑ and post‑ implementation data for some, or all, of the identified parameters.  Because of limited monetary resources, it is doubtful that we will be able to address these concerns by increasing the level of effort much beyond what we identify in the project proposal.  In practical terms, however, our potential inability to detect statistically significant differences between pre‑ and post‑ implementation data for specific parameters should not preclude the usefulness of the project as a whole.  Not all of the data we collect will require a statistical test before it can be used either in evaluating the HRPP, or in providing information critical to developing guidelines for implementing the HRPP in a biologically sound manner.  For example, we have collected and summarized information on 1) subbasin smolt production, 2) escapements of salmon and steelhead to the Powerdale Dam trap, 3) spatial distribution of salmon and steelhead populations in the Hood River subbasin, 4) temporal distribution of adult salmon and steelhead returns to Powerdale Dam, and 5) harvest below Powerdale Dam.  The above information has been used to 1) identify where to release hatchery fish in the subbasin; 2) develop biologically sound guidelines for collecting hatchery broodstock at Powerdale Dam; 3) determine the current status of salmon and steelhead populations in the subbasin; 4) refine the numerical fish objectives for the Hood River subbasin; 5) identify potential genetic risks associated with the HRPP; 6) respond to issues and concerns periodically raised by the National Marine Fisheries Service, and within ODFW, with respect to the HRPP; and 7) provide the baseline information needed to prepare recommendations, and ultimately develop interim guidelines, for implementing the hatchery production and habitat improvement components of the HRPP.  In the above instances, a statistical comparison of the data was neither needed, nor required, for the information to be useful in more effectively achieving the numerical fish objectives identified in the Hood River Subbasin Summary (Jennings et al. draft).

Our ability to detect significant differences between pre‑ and post‑ implementation estimates for any given parameter will depend on a combination of the number of years in which each parameter is estimated (i.e., between year variation) and the sample size in any given year (i.e.,  within year variation).  Within year sample sizes have typically been fairly large for each of the target populations as a whole, as well as for each unique freshwater and ocean life history stage of the target populations.  We sample virtually all jack and adult salmon and steelhead passed above Powerdale Dam and approximately three to seven percent of the downstream migrant rainbow‑steelhead.  So far to date, within year sample sizes are large enough that they will probably not be the determining factor that drives our ability to detect any pre‑ and post‑ implementation effects of the HRPP.  Our ability to determine what, if any, impact the HRPP has had on wild and natural populations will largely be dependent upon between year variation in the data set.  As a consequence, the more years we sample each parameter, the greater the probability exists that we will be able to statistically detect a change in any given parameter should differences exist.

Statistical tests will primarily be used in evaluating pre‑ and post‑ implementation differences in 1) subbasin steelhead smolt production, 2) juvenile life history patterns such as migration timing, mean fork length, and mean weight, and 3) adult life history patterns such as age structure, run timing, mean fork length, and mean weight.  The specific statistical test used for evaluating changes in any given parameter will depend on both the type of data collected as well as any potential sources of variation that can be identified, and measured, which might contribute to either between, or within year, variation in the data.  Pre‑ and post‑ implementation estimates of subbasin steelhead smolt production, spawner escapements, and harvest will be compared using either a t‑test or an analysis of covariance.  Pre‑ and post‑ implementation estimates of length and weight data will be compared using a two‑way analysis of variance.  Pre‑ and post‑ implementation estimates of age structure and run timing will be compared using either a chi square test or a logistic regression analysis.

The multiplicity of freshwater and ocean life history patterns precludes our ability to implement a short term (i.e., less than five years) M&E project intended to 1) evaluate a complex hatchery supplementation program, 2) determine the hatchery supplementation programs impact on indigenous populations of fish, and 3) develop biologically based guidelines for implementing the program in a manner that will minimize its impact on indigenous populations of fish.  If we are to collect a minimum of four complete brood year specific estimates of subbasin smolt production, in-basin hatchery smolt survival, wild and hatchery smolt to adult survival rates, and subbasin harvest and escapement then the following minimum time lines (i.e., interim milestones) will apply given the existing dataset:

1) subbasin wild steelhead smolt production in Sept. of 2000,

2) in-basin survival of acclimated winter steelhead smolts in Sept. of 1999,

3) in-basin survival of acclimated summer steelhead smolts in Sept. of 2002,

4) wild steelhead smolt to adult survival rate in Sept. of 2005,

5) acclimated Hood River stock winter steelhead smolt to adult survival rate in Aug. of 2003,

6) acclimated Hood River stock summer steelhead smolt to adult survival rate in June of 2007,

7) subbasin harvest and escapements of Hood River stock winter steelhead in Aug. of 2003, and

8) subbasin harvest escapements of Hood River stock summer steelhead in June of 2007,

The previous time lines are based on stock specific freshwater and ocean life history patterns identified on scale samples collected from wild and hatchery anadromous salmonids sampled at Powerdale Dam.

We propose initially collecting a minimum of four brood years of stock specific data.  These are identified as our interim milestones.  This data can then be used to determine how many years of data would need to be collected in order to assure that we could statistically detect any impact the HRPP may be having on the programs target populations.  We currently propose collecting a minimum of four brood years worth of pre‑ implementation and four brood years worth of post‑ implementation data on the HRPP's target populations.  It is hoped that this level of effort will provide a data set that can be used to statistically evaluate the HRPP's impact on subbasin 1) smolt production, 2) harvest, and 3) escapements as well as its impact on the life history patterns of indigenous populations of wild steelhead and naturally produced spring chinook salmon.

c. Rationale and significance to Regional Programs
The Northwest Power Planning Council (Council) was directed to develop and adopt "a program to protect, mitigate, and enhance fish and wildlife, including related spawning grounds and habitat, on the Columbia River and its tributaries" (Section 100; NPPC 1987).  The Council subsequently developed the Columbia River Basin Fish and Wildlife Program (Program; NPPC 1987).   The Council's Program set doubling runs to the Columbia River Basin "as a reasonable interim goal to guide program planning, implementation, measurement and evaluation" (Section 203(a); NPPC 1987).  As an integral part of achieving this goal the Council Program directed Bonneville Power Administration (BPA) to fund development of a master plan for artificial production facilities that could be used to rear hatchery production for the Hood River subbasin (Section 703(f)(5)(A) in NPPC 1987).  Upon completion of the master plans, the Council Program further directed BPA to fund the planning, design, construction, operation, maintenance, and evaluation of these facilities (Section 703(f)(5) in NPPC 1987).  Additionally, the Council Program directed BPA to fund the propagation of either spring chinook salmon or steelhead smolts in Pelton ladder (Section 703(g)(3) in NPPC 1987).  Part of the Pelton ladder spring chinook salmon smolt production is currently released into the Hood River subbasin.  The monitoring and evaluation component of the HRPP (Project No. 1988-053-04) is also identified in the Columbia River Anadromous Fish Restoration Plan of the Nez Perce, Umatilla, Warm Springs and Yakama Tribes (CRITFC 1996) as one of several actions required to improve natural production in the Hood River subbasin.

The hatchery supplementation and monitoring and evaluation projects that were an outgrowth of the Council directives, as well as the action items identified in CRITFC (1996), became what was then defined as the Hood River Production Program (HRPP).  The approach used to implement the HRPP was defined in the Hood River and Pelton ladder master plans (O’Toole and ODFW 1991a, O’Toole and ODFW 1991b, and Smith and CTWSRO 1991) and in the Hood River/Pelton ladder Master Agreement (ODFW and CTWSRO Undated).   The master plans were approved by the Council in 1992 and the Master Agreement was submitted to BPA in 1993.

The primary goals of the HRPP are 1) to increase production of wild summer and winter steelhead (Oncorhynchus mykiss) commensurate with the subbasins current carrying capacity and 2) to reintroduce spring chinook salmon (Oncorhynchus tshawytscha) into the Hood River subbasin.  Numerical harvest and escapement objectives are identified in the Hood River Subbasin Summary (Jennings et al. draft).  Strategies for achieving these objectives were initially devised based on various assumptions about subbasin carrying capacity, smolt to adult survival rates, and current escapements of anadromous salmonids to the Hood River subbasin.  This project proposes operating an adult migrant trap at Powerdale Dam to collect life history and escapement information on jack and adult anadromous salmonids escaping to the Hood River subbasin to more accurately estimate each parameter.  This project also proposes operating several juvenile downstream migrant traps to collect life history and subbasin smolt production estimates for wild steelhead and salmon and to collect information on in-basin post-release survival of hatchery summer and winter steelhead smolts and hatchery spring chinook salmon smolts.  Information collected at the adult and juvenile migrant traps will be used to 1) refine the numerical objectives for wild summer and winter steelhead and natural spring chinook salmon to more accurately reflect subbasin carrying capacity; 2) refine the numerical objectives for hatchery escapements and harvest of summer and winter steelhead and spring chinook salmon to more accurately reflect stock and subbasin specific estimates of smolt to adult survival; 3) evaluate acclimation facilities operated under Project Number 1988-053-03; 4) develop guidelines for implementing the hatchery supplementation project implemented under Project Numbers 1995-007-00, 1989-029-00, 1993-01-900, and 1988-053-03; 5) evaluate the Pelton ladder rearing facilities operated under Project Number 1995-007-00; 6) develop guidelines for implementing the hatchery supplementation program in a manner that will minimize the HRPP’s impact on indigenous populations of resident and anadromous salmonids; and 7) develop and refine strategies for implementing the HRPP in a manner that will improve efficiency and programmatic benefits.
d. Relationships to other projects 
The HRPP is composed of six separate BPA funded contracts (i.e., Project Numbers 1995-007-00, 1989-029-00, 1993-019-00, 1988-​053-03, 1988-053-04, and 1998-021-00).  The six contracts primarily provide funding for three broad categories of activities.  These include hatchery supplementation, habitat restoration, and monitoring and evaluation studies.  The hatchery supplementation component of the HRPP is funded under Project Numbers 1995-007-00, 1989-029-00, 1993-01-900, and 1988-053-03.  These projects provide funding for bio-sampling jack and adult salmonids at Powerdale Dam and for the hatchery programs broodstock collection, adult holding and spawning, egg incubation, juvenile rearing, marking and coded wire tagging, and acclimation and release of hatchery smolts.  The habitat restoration component of the HRPP is funded under Project No. 1998-021-00.  This project provides funding for various actions designed to improve in-basin egg to smolt survival.  The monitoring and evaluation component of the HRPP is funded under Project Numbers 1988-053-03 and 1988-053-04. 

This project provides funding to monitor and evaluate the various actions taken by the five other BPA funded projects collectively involved in implementing the HRPP.  Information from the M&E project  will be used to evaluate the HRPP relative to the programs performance goals and to provide information critical to implementing the program in a biologically sound manner.  Inadequate, or loss of, funding for any component of the HRPP will jeopardize our ability to achieve the numerical fish objectives defined in the Hood River Subbasin Summary (Jennings et al. draft).  The hatchery supplementation and habitat restoration components of the HRPP are critical to achieving the numerical fish objectives defined in the subbasin summary and the M&E project is critical to providing the information needed to optimize the benefits associated with the HRPP while at the same time minimizing the HRPP’s impact on indigenous populations of anadromous salmonids.

In addition to the BPA funded projects, implementation of the HRPP relies heavily on the close cooperation of the United States Forest Service (USFS), PacifiCorp, Confederated Tribes of the Warm Springs Reservation of Oregon (CTWSRO), Oregon Department of Fish and Wildlife (ODFW), Hood River Watershed Council, Farmers Irrigation District, East Fork Irrigation District, Middle Fork Irrigation District, and Longview Fiber.  These various entities have supported various project activities by way of 1) facilitating or allowing access to public and private lands, 2) providing consent to develop facilities on private lands,  and 3) assisting in the implementation of project related tasks.  This support has provided, and continues to provide, a significant cost savings in the overall implementation of the HRPP.  Continued cooperation among these entities is not only crucial, but necessary, to achieving the biological fish objectives defined in the subbasin summary.

This project is located in the same office as The Fifteenmile Creek Habitat Improvement Project (Fifteenmile Creek project; Project  #1993-040-00).  Combining the two projects into one field office has allowed us to significantly lower the annual costs associated with the implementation of this M&E project.  The primary savings are achieved by having ready access to equipment and machine tools that would be exceedingly expensive to buy, but which are needed on a periodic basis throughout the year.  The Fifteenmile Creek project owns or leases virtually all the machine tools needed to maintain and repair our field equipment, and also provides our project staff with the expertise of personnel trained in the operation and maintenance of the machine tools.  Additionally, the general expenses associated with maintaining the field office and shop are equally shared with the Fifteenmile Creek project, which also helps to significantly reduce the overhead associated with this project.

e. Project history (for ongoing projects) 

A monitoring and evaluation (M&E) project was implemented in the Hood River subbasin beginning in December 1991 to collect life history and production information on stocks of anadromous salmonids returning to the Hood River subbasin.  ODFW funded the project until July of 1992, after which time funding was provided by BPA (Project Number 1988-053-04).  This contract has been reauthorized, and fully funded, by BPA through FY 2000.  Contract amounts for Fiscal Years (FY) 1994-2000 were $358,361, $353,927, $393,964, $388,659, $412,224, $301,469, $404,588, respectively.  Dollar amounts for FY 1999 and FY 2000 represent new dollars and do not include spent carryover dollars utilized from previous contracts.  Contracts for FY 1994-1997 included funding for both the M&E studies and the operation of an existing fish ladder at Powerdale Dam.  The operation and maintenance of the newly constructed Powerdale Dam fish facility was subsequently shifted to Project Number 1993-01-900, and beginning with FY 1998 Project Number 1988-053-04 was used exclusively to provide funding for the M&E studies.

The M&E project in the Hood River subbasin has continued to evolve since its initial inception in 1991; primarily in response to biologists requests for information critical to minimizing the HRPP's impact on indigenous populations of fish.  The M&E project was initially confined (i.e., from 1991‑1993) to sampling anadromous salmonids escaping to an adult trapping facility operated at Powerdale Dam; which is located at River Mile (RM) 4.5 on the mainstem of the Hood River.  Stock specific life history and biological data was collected to 1) monitor subbasin spawner escapements and 2) collect the pre-implementation data critical to evaluating the newly proposed HRPP relative to its performance goals and its potential biological impact on indigenous populations of resident fish.  The scope of the M&E project was expanded in 1994 to collect the data needed to quantify 1) subbasin smolt production and carrying capacity, 2) smolt to adult survival rates, and 3) the spatial distribution of indigenous populations of summer and winter steelhead, spring and fall chinook salmon, and coho salmon.  A creel was incorporated into the M&E project in December 1996 to evaluate the HRPP relative to its defined performance goals for Hood River stocks of wild and hatchery summer and winter steelhead and for natural and Deschutes stock hatchery spring chinook salmon.  The scope of activities on Project Number 1988-053-04 are currently designed and implemented to specifically address the information needs identified in the Hood River Subbasin Summary (Jennings et al. draft).

Data collected from 1991‑2000 is reported in one or more of the following annual progress reports: Olsen et al. (1994), Olsen et al. (1995), Olsen and French (1996), Olsen et al. (1996), Olsen and French (1999), and Olsen and French (draft).  The annual progress reports document information collected on 1) rearing densities of fish indigenous to the Hood River subbasin; 2) spatial distribution of adult salmonid holding (Figures 1-3); 3) wild subbasin smolt steelhead production (Table 1); 4) post‑release in-basin survival of acclimated and direct released hatchery summer and winter steelhead smolts (Table 2);  5) smolt to adult survival rates of jack and adult salmonids; 6) jack and adult salmonid escapements to the Powerdale Dam trap (Tables 3-5); 7) disposition of jack and adult salmonids escaping to the Powerdale Dam trap (Tables 6 and 7); 8) harvest below Powerdale Dam (Tables 8 and 9); 9) selected life history patterns and morphological and meristic characteristics of juvenile, jack, and adult salmonids (Tables 10-13); and 10) subbasin streamflows at selected sites in the Hood River subbasin (Figures 4-5).  The most recent comprehensive summary and analysis of data collected to date on Project No. 1988-053-04 can be found in Olsen and French (draft).  The final published copy of this draft report is anticipated to be available in August 2000.

Data collected to date from the M&E project has been used to provide some of the basic baseline jack and adult life history and escapement information needed to 1) evaluate various management options for implementing the HRPP, 2) develop guidelines for implementing the HRPP in a biologically sound manner, and 3) identify any potential areas in which the HRPP might have a negative impact on indigenous populations of resident and anadromous fish.  Information was also used in the preparation of an environmental impact statement (EIS; BPA 1996a; BPA 1996b) which was completed in 1997.  The Bonneville Power Administration (BPA) prepared the EIS in compliance with federal guidelines established in the National Environmental Policy Act (NEPA).

Jack and adult anadromous salmonid escapements and selected life history patterns and meristic and morphometric characteristics have been estimated on eight complete run years of winter steelhead, spring and fall chinook salmon, and coho salmon and seven complete run years of summer steelhead.  Subbasin jack and adult anadromous salmonid harvest and exploitation rates have been estimated for three complete run years of summer and winter steelhead and four complete run years of spring and fall chinook salmon.  Rainbow-steelhead and cutthroat trout rearing densities, mean fork length, mean weight, and condition factor have been estimated for four years in selected reaches of stream located throughout the Hood River subbasin.  Downstream migrant wild rainbow-steelhead have been sampled for six years to estimate subbasin steelhead smolt production.  Downstream migrant wild rb-st, hatchery summer and winter steelhead, natural and hatchery spring chinook salmon, natural fall chinook and coho salmon, cutthroat trout, bull trout have been bio-sampled for six years to quantify selected life history patterns and meristic and morphometric characteristics for each of these species.  Downstream migrant naturally produced spring chinook salmon and wild cutthroat and bull trout have been counted for six years at migrant traps to monitor the relative abundance of these downstream migrants.  Estimates of in-basin hatchery summer and winter steelhead smolt mortality has been estimated for six years.
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Figure 1. Wild summer steelhead distribution in the Hood River subbasin.  Distribution is based on radio telemetry studies.  Actual distribution may extend beyond the highlighted areas.
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Figure 2.  Wild winter steelhead distribution in the Hood River subbasin.  Distribution is based on radio telemetry studies and recovery of tagged adults.  Actual distribution may extend beyond the highlighted areas.
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Figure 3.  Naturally produced spring chinook salmon distribution in the Hood River subbasin.  Distribution is based on radio telemetry studies.  Actual distribution may extend beyond the highlighted areas.
Table 1.  Estimated number of wild steelhead smolts migrating past a migrant trap located at River Mild 4.5 in the mainstem of the Hood River, by age category.  (Percent of total migrants is in parentheses.)

__________________________________________________________________________________________________________________

                Estimated numbera                                     Freshwater age                             
    Year           of smolts                   Age 1             Age 2             Age 3             Age 4        

__________________________________________________________________________________________________________________

    1994             7,573                  1,233 (16.3)      5,327 (70.3)      1,013 (13.4)          0 (0)

    1995             6,313                  1,138 (18.0)      4,037 (64.0)      1,138 (18.0)          0 (0)

    1996             6,789                    840 (12.4)      4,700 (69.2)      1,226 (18.1)         23 (0.3)

    1997            13,222                  1,402 (10.6)     10,091 (76.3)      1,729 (13.1)          0 (0)

    1998            25,485                    896 (3.5)      22,284 (87.5)      2,305 (9.0)           0 (0)

    1999            18,842                     86 (0.5)      16,034 (85.1)      2,722 (14.4)          0 (0)

__________________________________________________________________________________________________________________

a
Estimates do not include juvenile steelhead migrants from Neal Creek, a major mainstem Hood River tributary draining into a side channel opposite the migrant trap.

Table 2.  Estimated numbers of hatchery summer and winter steelhead smolts migrating past a juvenile migrant trap located at RM 4.5 in the mainstem Hood River.

_____________________________________________________________________________________________________________________

  Race,                                             Estimated number of smolts passing the mainstem migrant trap   
    stock,                  Hatcherya                                                    % of production release   

      brood year       production release        Estimate               95% C.I.          Estimate       Range    

_____________________________________________________________________________________________________________________

  Summer,                                                                                                        

    Foster,b                                                                                                     

      1993                   90,042               32,017            14,211 ‑ 49,823         35.6        16 ‑  55 

      1994                   76,330               47,281             3,162 ‑ 91,400         61.9         4 ‑ 100 

      1995                   68,378               28,277            19,782 ‑ 36,772         41.4        29 ‑  54 

      1996                   60,993               29,761            20,384 ‑ 39,139         48.8        33 ‑  64 

    Hood River,                                                                                                  

      1998                   15,616               13,118             8,995 ‑ 17,241         84.0        58 ‑  78 

  Winter,                                                                                                        

    Hood River,                                                                                                  

      1993                   38,034               10,456             4,712 ‑ 16,201         27.5        12 ‑  43 

      1994                   42,860               16,344             1,173 ‑ 31,515         38.1         3 ‑  74 

      1995                   44,909               32,914            23,011 ‑ 42,817         73.3        51 ‑  95 

      1996                   59,837               48,661            33,252 ‑ 64,069         81.3        56 ‑ 100 

      1997                   62,135               47,530            34,828 ‑ 60,232         76.5        56 ‑  97 

      1998                   42,675               39,744            29,905 ‑ 49,583         93.1        70 ‑ 100 

_____________________________________________________________________________________________________________________

a
Estimate represents numbers released above the mainstem migrant trap.  A small percentage of non‑migrants remaining in the acclimation ponds may have been released below the mainstem migrant trap beginning with the 1998 brood Hood River stock summer steelhead release and the 1995 brood Hood River stock winter steelhead release.

b
The 1996 brood release of Foster stock hatchery summer steelhead smolts was the last brood release of a non‑indigenous stock above Powerdale Dam (i.e., the mainstem migrant trap).

Table 3.  Adult summer steelhead escapements to the Powerdale Dam trap by origin, run year, and age category.  Fish of unknown origin were allocated to origin categories based on scale analysis and the ratio of fish of known origin.

________________________________________________________________________________________________________________________________________________________________________

  Origin,                                                                                                                                                            

    stock,           Total                                                        Freshwater/Ocean age                                                       Repeat

      run year       escapement     1/1       1/2       1/3       1/4       2/1       2/2       2/3       2/4       3/1       3/2       3/3       4/2        spawners

________________________________________________________________________________________________________________________________________________________________________

  Wild,                                                                                                                                                            

    Hood River,                                                                                                                                                    

      1992‑1993          491         ‑‑         5         0        ‑‑        26       309        48         0         6        78         0         1           18

      1993‑1994          244         ‑‑         1         2        ‑‑        11       108        53         3         5        44         7         0           10

      1994‑1995          220         ‑‑         0         0        ‑‑         5        81        34         0         2        71        12         0           15

      1995‑1996          132         ‑‑         0         0        ‑‑        15        82        18         0         2        11         1         0            3

      1996‑1997          184         ‑‑         2         0        ‑‑         7       129        14         0         2        23         2         0            5

      1997‑1998           79         ‑‑         1         0        ‑‑         8        42         7         0         1        13         0         0            7

      1998‑1999          132         ‑‑         2         0        ‑‑        15        75        13         0         0        16         0         0           11

  Subbasin hatchery,                                                                                                                                            

    Foster,                                                                                                                                                     

      1992‑1993        1,725         48     1,512       150         1        ‑‑         0         1        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑           13

      1993‑1994        1,099         36       817       236         3        ‑‑         0         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            7

      1994‑1995        1,635         11     1,360       251         0        ‑‑         1         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑           12

      1995‑1996          548         61       420        59         0        ‑‑         1         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            7

      1996‑1997        1,351          7     1,251        79         0        ‑‑         6         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            8

      1997‑1998          594          9       544        37         0        ‑‑         0         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            4

      1998‑1999          557         26       377       136         0        ‑‑         0         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑           18

  Stray hatchery,                                                                                                                                                

    Unknown,                                                                                                                                                     

      1992‑1993            5          3         2         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            0

      1993‑1994           13          1        10         2        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            0

      1994‑1995            4          0         1         3        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            0

      1995‑1996            5          2         0         2        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            1

      1996‑1997           18          1        16         1        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            0

      1997‑1998            6          2         4         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            0

      1998‑1999           10          1         7         2        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑            ________________________________________________________________________________________________________________________________________________________________________

Table 4.  Adult winter steelhead escapements to the Powerdale Dam trap by origin, stock, run year, and age category.  Fish of unknown origin were allocated to origin categories based on scale analysis and the ratio of fish of known origin.

________________________________________________________________________________________________________________________________________________________________________________

Origin,                                                                                                                                    

  stock,        Total                                                               Freshwater/ocean age                                                             Repeat

    run year    escapement      1/1       1/2       1/3       1/4       2/1       2/2       2/3       2/4       3/1       3/2       3/3        3/4        4/2        spawners

________________________________________________________________________________________________________________________________________________________________________________

Wild,                                                                                                                                                                          

  Hood River,                                                                                                                                                                  

    1991‑1992      698           ‑‑         3         4         0         9       424        76         0         1       111        17          0          1            52    

    1992‑1993      412           ‑‑         2         6         0        36       174       123         1         1        20        17          0          0            32    

    1993‑1994      405           ‑‑         2         6         0         9       274        79         0         1        17         4          0          0            13    

    1994‑1995      206           ‑‑         1         1         0        28       107        34         1         3         9         3          1          0            18    

    1995‑1996      280           ‑‑        12         1         1        18       183        29         0         1        22         6          0          0             7    

    1996‑1997      289           ‑‑         1         1         0        12       199        34         0         3        24         7          0          1             7    

    1997‑1998      227           ‑‑         1         0         0        12       134        42         0         3        20         4          0          0            11    

    1998‑1999      301           ‑‑         8         0         0        55       156        38         0         2        23        10          0          0             9    

Subbasin hatchery,                                                                                                                                                             

  Big Creek,                                                                                                                                                                   

    1991‑1992      296           ‑‑       276         7        ‑‑        ‑‑         6         1        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             6    

    1992‑1993      210           ‑‑        65       135        ‑‑        ‑‑         0         0        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            10    

    1993‑1994      138           ‑‑        ‑‑        63         1        ‑‑        69         0        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             5    

    1994‑1995       10           ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         7        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             3    

  Mixed,a                                                                                                                                                                    

    1992‑1993        6            6        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            ‑‑    

    1993‑1994       15           ‑‑        15        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            ‑‑    

    1994‑1995        8           ‑‑        ‑‑         2        ‑‑        ‑‑         6        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            ‑‑    

  Hood River,                                                                                                                                                                  

    1993‑1994b       0            0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            ‑‑    

    1994‑1995       89           11        77        ‑‑        ‑‑         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             1    

    1995‑1996      274           10       247        17        ‑‑         0         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             0    

    1996‑1997      638            7       523       100         0         0         4        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             4    

    1997‑1998      373            2       237       117         0         0         3         1        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            13    

    1998‑1999      316           11       166       119         1         1         8        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑            10    

Table 4.  Continued.

________________________________________________________________________________________________________________________________________________________________________________

Origin,                                                                                                                                    

  stock,        Total                                                               Freshwater/ocean age                                                             Repeat

    run year    escapement      1/1       1/2       1/3       1/4       2/1       2/2       2/3       2/4       3/1       3/2       3/3        3/4        4/2        spawners

________________________________________________________________________________________________________________________________________________________________________________

Stray hatchery,                                                                                                                                                                

  Unknown,                                                                                                                                                                     

    1991‑1992       22            0         8        13        ‑‑        ‑‑         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             1    

    1992‑1993       22            0        15         5        ‑‑        ‑‑         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             2    

    1993‑1994       23            1         0        21        ‑‑        ‑‑         1        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             0    

    1994‑1995        4            1         1         2        ‑‑        ‑‑         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             0    

    1995‑1996        6            0         5         0        ‑‑        ‑‑         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             1    

    1996‑1997        3            0         3         0        ‑‑        ‑‑         0        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             0    

    1997‑1998       20            1         2        16        ‑‑        ‑‑         1        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             0    

    1998‑1999        7            0         3         2        ‑‑        ‑‑         1        ‑‑        ‑‑        ‑‑        ‑‑        ‑‑         ‑‑         ‑‑             1    

________________________________________________________________________________________________________________________________________________________________________________

a
Returns from the 1991 brood are progeny of wild x Big Creek stock hatchery crosses.

b
The 1993‑1994 run year is the first run year in which the Hood River stock (1992 brood) would have had the potential for returning as adults to Powerdale Dam.  These fish would have returned as age category 1/1 adults.  None were sampled at the Powerdale Dam trap.

Table 5.  Jack and adult spring chinook salmon escapements to the Powerdale Dam trap by origin, stock, run year, and age category.  Fish of unknown origin were allocated to origin categories based on scale analysis and the ratio of fish of known origin.

________________________________________________________________________________________________________________________________________________________________________

Origin,                                                                                                                                            

  stock,           Total escapementa                                                           Freshwater.total age                                                    
    run year       M      J      A                1.2         1.3         1.4         1.5         2.2         2.3         2.4         2.5         2.6         3.5    

________________________________________________________________________________________________________________________________________________________________________

Natural,                                                                                                                                   

  Hood River,b                                                                                                                             

      1992         0      0     37                  0           1          23           1           0           0           9           3           0           0

      1993         1      0     43                  0           1          15          10           1           0           8           8           0           0

      1994         0      1     33                  1           2          14           5           0           0           5           6           1           0

      1995         0      0     20                  0           4           1           4           0           0           2           9           0           0

      1996         1      1     95                  1           4           6           0           1           0          83           1           0           1

      1997        14      1     72                  0           0           6           1          14           1          24          41           0           0

      1998         5      1     80                  0          12          14           1           5           1          16          36           1           0

      1999         1      3     21                  0           2           5           3           1           3           9           2           0           0

Subbasin hatchery,                                                                                                                                   

  Carson,                                                                                                                                            

      1992         0      3    413                 ‑‑          ‑‑          ‑‑          ‑‑           0           3         395          18           0          ‑‑

      1993        ‑‑     15    446                 ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          15         213         233           0          ‑‑

      1994        ‑‑     ‑‑    261                 ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑         245          16           0          ‑‑

      1995        ‑‑     ‑‑     37                 ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          36           1          ‑‑

  Deschutes,                                                                                                                                         

      1993         3     ‑‑      0                 ‑‑          ‑‑          ‑‑          ‑‑           3          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑

      1994        ‑‑      5     ‑‑                 ‑‑          ‑‑          ‑‑          ‑‑           c           5          ‑‑          ‑‑          ‑‑          ‑‑

      1995         4     ‑‑     27                 ‑‑          ‑‑          ‑‑          ‑‑           4           c          27          ‑‑          ‑‑          ‑‑

      1996         0     17      2                 ‑‑          ‑‑          ‑‑          ‑‑           0          17           c           2          ‑‑          ‑‑

      1997        11      1    279                 ‑‑          ‑‑          ‑‑          ‑‑          11           1         279           c          ‑‑          ‑‑

      1998        14      2     15                 ‑‑          ‑‑          ‑‑          ‑‑          14           2          12           3          ‑‑          ‑‑

      1999       183      4     85                 ‑‑          ‑‑          ‑‑          ‑‑         183           4          84           1          ‑‑          ‑‑

Table 5.  Continued.

________________________________________________________________________________________________________________________________________________________________________

Origin,                                                                                                                                            

  stock,           Total escapementa                                                           Freshwater.total age                                                    
    run year       M      J      A                1.2         1.3         1.4         1.5         2.2         2.3         2.4         2.5         2.6         3.5    

________________________________________________________________________________________________________________________________________________________________________

Stray hatchery,                                                                                                                            

  Unknown,                                                                                                                                 

      1992         0      0      0                 ‑‑           0           0           0           0           0           0           0          ‑‑          ‑‑

      1993         0      0      2                 ‑‑           0           2           0           0           0           0           0          ‑‑          ‑‑

      1994        10      0      0                 ‑‑           0           0           0          10           0           0           0          ‑‑          ‑‑

      1995         0      3      1                 ‑‑           0           0           0           0           3           1           0          ‑‑          ‑‑

      1996         0      0     15                 ‑‑           0           2           1           0           0          12           0          ‑‑          ‑‑

      1997         0      0      6                 ‑‑           0           0           0           0           0           0           6          ‑‑          ‑‑

      1998         0      1      2                 ‑‑           1           0           0           0           1           1           0          ‑‑          ‑‑

      1999         5      1      4                 ‑‑           0           0           0           5           1           4           0          ‑‑          ‑‑

________________________________________________________________________________________________________________________________________________________________________

a
M = mini‑jack salmon, J = jack salmon, and A = adult salmon.

b
Developed from Deschutes and Carson stock hatchery production releases.

c
Hatchery returns in this age category would be progeny of the 1992 brood.  No hatchery fish were released into the Hood River subbasin from this brood.
Table 6.  Disposition of adult summer steelhead collected at Powerdale Dam.  Counts of wild and hatchery adults may include marked and unmarked winter steelhead, respectively.  Origin was determined based on mark combination and scale analysis.

_________________________________________________________________________________________________________________________________________________________________

                   Returns to                      Broodstock collection                   Numbers passed          Numbers recycled                            

                  Powerdale Dam              By origin                 By sex            above Powerdale Dam      below Powerdale Dam           Mortalities    

  Run year      Wild    Hatchery         Wild    Hatchery         Males    Females         Wild    Hatchery         Wild    Hatchery         Wild    Hatchery

_________________________________________________________________________________________________________________________________________________________________

  1992‑1993      491     1,730             ‑‑        ‑‑             ‑‑        ‑‑            491     1,723             ‑‑         5             ‑‑         2

  1993‑1994      244     1,112             ‑‑        ‑‑             ‑‑        ‑‑            242     1,106              1         4              1         2

  1994‑1995      220     1,639             ‑‑        ‑‑             ‑‑        ‑‑            219     1,634             ‑‑         1              1         4

  1995‑1996      132       553             ‑‑        ‑‑             ‑‑        ‑‑            131       521              1        28             ‑‑         4

  1996‑1997      184     1,369             ‑‑        ‑‑             ‑‑        ‑‑            179     1,315              2        50              3         4

  1997‑1998       79       600             13         3              5        11             63       449              2       142              1         6

  1998‑1999a     132       567             31         3             13        21            100         4             ‑‑       549              1        11

_________________________________________________________________________________________________________________________________________________________________

a  Preliminary data.

Table 7.  Disposition of adult winter steelhead collected at Powerdale Dam.  Counts of wild and hatchery adults may include marked and unmarked summer steelhead, respectively.  Origin was determined based on mark combination and scale analysis.

_________________________________________________________________________________________________________________________________________________________________

                   Returns to                      Broodstock collection                   Numbers passed          Numbers recycled                            

                  Powerdale Dam              By origin                 By sex            above Powerdale Dam      below Powerdale Dam           Mortalities    
  Run year      Wild    Hatchery         Wild    Hatchery         Males    Females         Wild    Hatchery         Wild    Hatchery         Wild    Hatcherya
_________________________________________________________________________________________________________________________________________________________________

  1991‑1992      698       318             70        35             50        55            621       282             ‑‑        ‑‑              7         1

  1992‑1993      412       238             57         1             30        28            343        11              3       223              9         3

  1993‑1994      405       176             78         1             34        45            301         5             13       167             13         3

  1994‑1995      206       111             42         1             23        20            161         5              2        98              1         7

  1995‑1996      280       280             65        24             46        43            211       162              1        88              3         6

  1996‑1997      289       641             46        37             42        41            237       254              3       308              3        42

  1997‑1998      227       393             39        41             34        46            182       163              4       163             ‑‑        11

  1998‑1999      301       323             41        35             33        43            258       187              1        82              1        19

_________________________________________________________________________________________________________________________________________________________________

a Numbers include adults sacrificed for coded wire tags.

Table 8.  Estimates of summer and winter steelhead harvest in non‑tribal fisheries located from River Mile (RM) 0 to RM 5.0 (i.e., approximately 0.5 miles above Powerdale Dam) in the mainstem Hood River, by run year.  Estimates of the number released are in parenthesis.  Run years are bold faced for those years in which estimates of harvest are complete.

___________________________________________________________________________________________________

  Species,a                                                 Harvest                          
    run year         Periodb            Wild        Subbasin hatchery       Stray hatchery       

___________________________________________________________________________________________________

  StS,                                                                                           

    1995‑1996c      1 Jan ‑ 30 Apr         0 (86)            30 (52)               0 (0)         

    1996‑1997      16 Mar ‑ 30 Apr         4 (135)          710 (175)             24 (2)         

    1997‑1998       1 Mar ‑ 30 Apr         0 (123)          350 (245)             30 (3)         

    1998‑1999       1 Mar ‑ 30 Apr         0 (79)           351 (168)              5 (0)         

    1999‑2000d      1 Mar ‑ 31 Dec         0 (64)           188 (81)              22 (0)         

  StW,                                                                                         

    1995‑1996c      1 Jan ‑ 15 Jun         0 (283)          298 (175)             12 (0)         

    1996‑1997       1 Dec ‑ 30 Jun         0 (206)          317 (235)             11 (0)         

    1997‑1998       1 Nov ‑ 31 May         5 (220)          236 (103)              0 (0)         

    1998‑1999      16 Nov ‑ 31 May         0 (238)          172 (113)              0 (0)         

    1999‑2000d     16 Nov ‑ 31 Dec         0 (8)              6 (0)                0 (0)         

___________________________________________________________________________________________________

a
StS = summer steelhead and StW = winter steelhead.

b
The sampling period extends from the first bi‑monthly period in which fish are sampled in the creel to a defined ending date of 30 April for summer steelhead and 30 June for winter steelhead; unless summaries are for an incomplete run year.

c
Incomplete run year.  Creel was not implemented until 1 January, 1996.

d
Incomplete run year.  Estimates include harvest through 31 December, 1999.

Table 9.  Estimates of jack and adult spring and fall chinook salmon harvest in non‑tribal fisheries located from River Mile (RM) 0 to RM 5.0 (i.e., approximately 0.5 miles above Powerdale Dam) in the mainstem Hood River, by run year.  Estimates of the number released are in parenthesis.

_____________________________________________________________________________________________

  Species,a                                             Harvest                          
    run year     Periodb          Unmarkedc     Subbasin hatchery       Stray hatchery       

_____________________________________________________________________________________________

  SpCh,d                                                                                     

    1996      1 May ‑ 31 Jul        52 (3)              5 (0)                  0 (0)         

    1997     16 May ‑ 31 Jul        40 (0)             15 (3)                  6 (0)         

    1998     16 Apr ‑ 30 Sep        16 (6)              3 (7)                  8 (0)         

    1999      1 May ‑ 15 Jul         0 (4)              0 (19)                 0 (5)         

  FaCh,                                                                                      

    1996     16 Oct ‑ 30 Nov        26 (16)            ‑‑                      0 (0)         

    1997      1 Sep ‑ 15 Dec        90 (132)           ‑‑                      5 (0)         

    1998     16 Sep ‑ 30 Sep         2 (10)            ‑‑                      0 (0)         

    1999     16 Nov ‑ 30 Nov         2 (2)             ‑‑                      0 (0)         

_____________________________________________________________________________________________

a
SpCh = spring chinook salmon and FaCh = fall chinook salmon.

b
The first and last days of the sampling period are based on the beginning and ending dates of the bi‑monthly period in which the first and last fish, respectively, are recorded in the creel; unless summaries are for an incomplete run year.

c
Estimates were not adjusted for unmarked stray hatchery fish.  An analysis of scale samples collected from unmarked jack and adult salmon sampled at the Powerdale Dam trap indicate the percentage of unmarked stray salmon in the run can vary widely.

d
Harvest of unmarked jacks in 1996, four year old adults in 1997, and five year old adults in 1998 may include unmarked hatchery spring chinook salmon returning from the 1993 brood release.  Approximately 69% of the hatchery smolts released from the 1993 brood were unmarked.

Table 10.  Mean fork length (mm) of downstream migrant rb‑st at migrant traps located in the Hood River subbasin, by brood year and freshwater age category.  Sample size is in parentheses.

______________________________________________________________________________________________

  Location,                                  Freshwater age                                  

    brood year       Age 0          Age 1          Age 2          Age 3          Age 4       

______________________________________________________________________________________________

  mainstem,                                                                                

      1991            ‑‑             ‑‑             ‑‑          195.0 (23)        ‑‑     

      1992            ‑‑             ‑‑          180.6 (148)    181.1 (37)       189 (1) 

      1993            ‑‑          166.0 (55)     180.3 (135)    180.9 (67)        ‑‑    

      1994          78.3 (6)      171.2 (56)     177.3 (274)    186.1 (40)        ‑‑    

      1995            72 (1)      175.7 (51)     178.5 (260)    187.8 (60)        ‑‑    

      1996            ‑‑          154.0 (63)     177.4 (656)    192.2 (66)        ‑‑    

      1997          72.7 (3)      143.0 (64)     176.0 (504)       ‑‑             ‑‑    

      1998            ‑‑          139.6 (5)         ‑‑             ‑‑             ‑‑    

  West fork,                                                                            

      1991            ‑‑             ‑‑             ‑‑          184.0 (2)         ‑‑    

      1992            ‑‑             ‑‑          176.9 (76)     185.7 (27)        ‑‑    

      1993            ‑‑          166.0 (83)     163.1 (79)     185.6 (21)        ‑‑    

      1994          97.0 (24)     107.8 (16)     167.5 (50)     190.2 (8)         ‑‑    

      1995            ‑‑          104.0 (7)      164.2 (80)     189.5 (43)        ‑‑    

      1996            ‑‑          103.5 (4)      173.6 (88)     182.7 (9)         ‑‑    

      1997            ‑‑          110.7 (80)     164.6 (100)       ‑‑             ‑‑    

      1998            69 (1)       96.5 (13)        ‑‑             ‑‑             ‑‑    

  Middle fork,                                                                          

      1992            ‑‑             ‑‑             ‑‑          192.8 (12)        ‑‑    

      1993            ‑‑             ‑‑          173.5 (107)    184.4 (24)        ‑‑    

      1994            ‑‑          135.5 (25)     176.8 (69)     197.8 (6)        237 (1)

      1995         62 (1)         134.1 (19)     181.4 (167)    181.0 (5)         ‑‑    

      1996            ‑‑          107.2 (36)     170.2 (101)    179.5 (13)        ‑‑    

      1997            ‑‑           96.9 (81)     165.3 (86)        ‑‑             ‑‑    

      1998            ‑‑            212 (1)         ‑‑             ‑‑             ‑‑    

  East fork,                                                                            

      1991            ‑‑             ‑‑             ‑‑          200.8 (8)         ‑‑    

      1992            ‑‑             ‑‑          186.8 (97)     190.7 (7)         ‑‑    

      1993            ‑‑          153.1 (113)    180.5 (78)     205.7 (3)         ‑‑    

      1994          96.9 (72)     145.2 (63)     170.9 (19)     166.8 (6)         ‑‑    

      1995            ‑‑          136.5 (25)     178.0 (110)    175.0 (2)         ‑‑    

      1996            ‑‑          102.5 (210)    157.9 (129)    186.6 (21)        ‑‑    

      1997            ‑‑           92.0 (238)    165.8 (159)       ‑‑             ‑‑    

      1998          70.0 (2)      100.4 (38)        ‑‑             ‑‑             ‑‑    

  Lake Branch,                                                                          

      1994            ‑‑             ‑‑             ‑‑          177.4 (11)        ‑‑    

      1995            ‑‑             ‑‑          166.5 (42)     196.3 (18)       276 (1)

      1996            ‑‑          113.0 (22)     168.0 (58)     173.0 (22)        ‑‑    

      1997            ‑‑          110.5 (55)     166.0 (117)       ‑‑             ‑‑    

      1998            ‑‑          110.6 (21)        ‑‑             ‑‑             ‑‑    

______________________________________________________________________________________________

Table 11.  Mean fork length (cm) of adult summer steelhead without spawning checks by origin, brood year, and age category.  Sample size is in parenthesis.

____________________________________________________________________________________________________________________________________________________________________

  Origin,                                                                                                                                                        

    stock,                                                                      Freshwater/ocean age                                                             

      brood year      1/1         2/1         3/1         1/2         2/2         3/2         4/2         1/3         2/3         3/3         1/4         2/4    

____________________________________________________________________________________________________________________________________________________________________

  Wild,                                                                                                                                                         

    Hood River,                                                                                                                                                 

      1986             ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        64 (1)        ‑‑          ‑‑          ‑‑          ‑‑          ‑‑   

      1987             ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        68 (76)       ‑‑          ‑‑        82 (46)     79 (7)        ‑‑        79 (3) 

      1988             ‑‑          ‑‑        54 (6)        ‑‑        70 (300)    66 (41)       ‑‑          ‑‑        80 (46)     79 (9)        ‑‑          ‑‑   

      1989             ‑‑        57 (25)     53 (5)      69 (5)      68 (99)     70 (55)       ‑‑        88 (2)      80 (23)     81 (1)        ‑‑          ‑‑   

      1990             ‑‑        55 (10)     54 (1)      70 (1)      69 (71)     68 (9)        ‑‑          ‑‑        80 (17)     81 (2)        ‑‑          ‑‑   

      1991             ‑‑        51 (4)      57 (2)        ‑‑        68 (76)     68 (20)       ‑‑          ‑‑        78 (13)       ‑‑          ‑‑          ‑‑   

      1992             ‑‑        60 (14)     56 (2)        ‑‑        72 (120)    73 (9)        ‑‑          ‑‑        77 (6)        ‑‑          ‑‑          ‑‑   

      1993             ‑‑        53 (6)      55 (1)      72 (2)      71 (36)     70 (14)       ‑‑          ‑‑        73 (12)       ‑‑          ‑‑          ‑‑   

      1994             ‑‑        56 (6)        ‑‑        65 (1)      72 (67)       ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑   

      1995             ‑‑        55 (14)       ‑‑        55 (2)        ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑   

  Subbasin hatchery,                                                                                                                                            

    Foster,                                                                                                                                                     

      1987             ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        90 (1)        ‑‑   

      1988             ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        78 (142)      ‑‑          ‑‑        79 (3)        ‑‑   

      1989             ‑‑          ‑‑          ‑‑        68 (1,466)    ‑‑          ‑‑          ‑‑        80 (229)      ‑‑          ‑‑          ‑‑          ‑‑   

      1990           55 (47)       ‑‑          ‑‑        67 (795)    75 (1)        ‑‑          ‑‑        79 (239)      ‑‑          ‑‑          ‑‑          ‑‑   

      1991           53 (35)       ‑‑          ‑‑        69 (1,305)  66 (1)        ‑‑          ‑‑        81 (55)       ‑‑          ‑‑          ‑‑          ‑‑   

      1992           53 (11)       ‑‑          ‑‑        68 (390)    69 (6)        ‑‑          ‑‑        80 (74)       ‑‑          ‑‑          ‑‑          ‑‑   

      1993           57 (57)       ‑‑          ‑‑        69 (1,198)    ‑‑          ‑‑          ‑‑        78 (35)       ‑‑          ‑‑          ‑‑          ‑‑   

      1994           53 (7)        ‑‑          ‑‑        69 (515)      ‑‑          ‑‑          ‑‑        78 (127)      ‑‑          ‑‑          ‑‑          ‑‑   

      1995           58 (9)        ‑‑          ‑‑        68 (357)      ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑   

      1996           56 (24)       ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑   

____________________________________________________________________________________________________________________________________________________________________

Table 12.  Mean fork length (cm) of adult winter steelhead without spawning checks by origin, stock, brood year, and age category.  Sample size is in parenthesis.

__________________________________________________________________________________________________________________________________________________________________________________

Origin,                                                                                                                                                                     

  stock,                                                                               Freshwater/ocean age                                                                    
    brood year         1/1         2/1         3/1         1/2         2/2         3/2         4/2         1/3         2/3         3/3         1/4         2/4         3/4    

__________________________________________________________________________________________________________________________________________________________________________________

Wild,                                                                                                                                                                     

  Hood River,                                                                                                                                                             

    1986                ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        60 (1)        ‑‑          ‑‑        78 (16)       ‑‑          ‑‑          ‑‑  

    1987                ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        65 (106)      ‑‑          ‑‑        76 (71)     80 (15)       ‑‑        95 (1)        ‑‑  

    1988                ‑‑          ‑‑        52 (1)        ‑‑        66 (402)    65 (19)       ‑‑        77 (4)      77 (117)    78 (4)        ‑‑          ‑‑        72 (1)

    1989                ‑‑        49 (9)      55 (1)      62 (3)      66 (167)    65 (15)       ‑‑        77 (6)      77 (72)     77 (3)        ‑‑        84 (1)        ‑‑  

    1990                ‑‑        52 (34)     47 (1)      59 (2)      68 (251)    65 (8)        ‑‑        80 (6)      78 (32)     80 (6)        ‑‑          ‑‑          ‑‑  

    1991                ‑‑        50 (8)      54 (3)      58 (2)      67 (97)     67 (21)     63 (1)      78 (1)      79 (28)     79 (7)      88 (1)        ‑‑          ‑‑  

    1992                ‑‑        54 (26)     48 (1)      76 (1)      68 (176)    68 (22)       ‑‑        74 (1)      79 (31)     75 (2)        ‑‑          ‑‑          ‑‑  

    1993                ‑‑        52 (18)     50 (3)      68 (11)     68 (190)    65 (17)       ‑‑        88 (1)      78 (38)     77 (10)       ‑‑          ‑‑          ‑‑  

    1994                ‑‑        49 (11)     50 (3)      65 (1)      65 (125)    68 (21)       ‑‑          ‑‑        75 (36)       ‑‑          ‑‑          ‑‑          ‑‑  

    1995                ‑‑        50 (11)     54 (2)      58 (1)      69 (149)      ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑

    1996                ‑‑        52 (52)       ‑‑        59 (8)        ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑

Subbasin hatchery,                                                                                                                                                          

  Big Creek,                                                                                                                                                                

    1987                ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑        76 (1)        ‑‑          ‑‑          ‑‑          ‑‑  

    1988                ‑‑          ‑‑          ‑‑          ‑‑        73 (5)        ‑‑          ‑‑        75 (6)        ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

    1989                ‑‑          ‑‑          ‑‑        64 (228)      ‑‑          ‑‑          ‑‑        77 (120)      ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

    1990                ‑‑          ‑‑          ‑‑        62 (58)     65 (66)       ‑‑          ‑‑        77 (59)     76 (6)        ‑‑          ‑‑          ‑‑          ‑‑  

  Mixed,a                                                                                                                                                                   

    1991              57 (6)        ‑‑          ‑‑        67 (13)     65 (6)        ‑‑          ‑‑        72 (2)        ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

  Hood River,                                                                                                                                                               

    1992                ‑‑          ‑‑          ‑‑        65 (71)       ‑‑          ‑‑          ‑‑        77 (16)       ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

    1993              48 (10)       ‑‑          ‑‑        66 (233)    67 (4)        ‑‑          ‑‑        80 (92)     86 (1)        ‑‑          ‑‑          ‑‑          ‑‑  

    1994              46 (10)       ‑‑          ‑‑        66 (504)    64 (3)        ‑‑          ‑‑        77 (110)      ‑‑          ‑‑        78 (1)        ‑‑          ‑‑  

    1995              44 (7)        ‑‑          ‑‑        62 (220)    75 (7)        ‑‑          ‑‑        76 (115)      ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

    1996              44 (1)      58 (1)        ‑‑        64 (158)      ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

    1997              47 (11)       ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑          ‑‑  

__________________________________________________________________________________________________________________________________________________________________________________

a
Returns from the 1991 brood are progeny of wild x Big Creek hatchery crosses.

Table 13.  Mean fork length (cm) of jack and adult spring chinook salmon by origin, stock, brood year, and age category.  Sample size is in parenthesis.

__________________________________________________________________________________________________________________________________________________

Origin,

  stock,                                                               Freshwater.total age                                                      

    brood year          1.2           1.3           1.4           1.5           2.2           2.3           2.4           2.5           2.6      

__________________________________________________________________________________________________________________________________________________

Natural,                                                                                                                                  

  Hood River,a                                                                                                                            

    1987                ‑‑            ‑‑            ‑‑           86 (1)         ‑‑            ‑‑            ‑‑           85 (3)         ‑‑

    1988                ‑‑            ‑‑           81 (21)       91 (10)        ‑‑            ‑‑           72 (8)        88 (8)        92 (1)

    1989                ‑‑           71 (1)        82 (15)       96 (5)         ‑‑            ‑‑           87 (6)        79 (5)         ‑‑

    1990                ‑‑           78 (1)        77 (14)       92 (3)         ‑‑            ‑‑           72 (5)        95 (9)         ‑‑

    1991                ‑‑           62 (2)        80 (1)         ‑‑           66 (1)         ‑‑           72 (2)        84 (1)         ‑‑

    1992               30 (1)        68 (3)        82 (6)        87 (1)         ‑‑            ‑‑           77 (78)       92 (39)       98 (1)

    1993                ‑‑           62 (4)        87 (6)        85 (1)         ‑‑            ‑‑           78 (21)       86 (35)        ‑‑

    1994                ‑‑            ‑‑           77 (13)       80 (3)        32 (1)        38 (1)        85 (15)       84 (2)         ‑‑

    1995                ‑‑           61 (11)       77 (5)         ‑‑           31 (4)        60 (1)        71 (8)         ‑‑            ‑‑

    1996                ‑‑           56 (2)         ‑‑            ‑‑           29 (5)        49 (3)         ‑‑            ‑‑            ‑‑

    1997                ‑‑            ‑‑            ‑‑            ‑‑           18 (1)         ‑‑            ‑‑            ‑‑            ‑‑

Subbasin hatchery,                                                                                                                        

  Carson,                                                                                                                                 

    1987                ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑           89 (17)        ‑‑

    1988                ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑           74 (377)      89 (230)       ‑‑

    1989                ‑‑            ‑‑            ‑‑            ‑‑            ‑‑           56 (3)        83 (210)      82 (16)       85 (1)

    1990                ‑‑            ‑‑            ‑‑            ‑‑            ‑‑           52 (15)       75 (242)      92 (33)        ‑‑

  Deschutes,                                                                                                                              

    1991                ‑‑            ‑‑            ‑‑            ‑‑           28 (1)        52 (5)        75 (21)        ‑‑            ‑‑

    1992b               ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑

    1993                ‑‑            ‑‑            ‑‑            ‑‑           26 (4)        52 (15)       76 (269)      89 (3)         ‑‑

    1994                ‑‑            ‑‑            ‑‑            ‑‑            ‑‑            ‑‑           72 (11)       69 (1)         ‑‑

    1995                ‑‑            ‑‑            ‑‑            ‑‑           24 (6)        56 (1)        72 (78)        ‑‑            ‑‑

    1996                ‑‑            ‑‑            ‑‑            ‑‑           27 (14)       53 (4)         ‑‑            ‑‑            ‑‑

    1997                ‑‑            ‑‑            ‑‑            ‑‑           27 (178)       ‑‑            ‑‑            ‑‑            ‑‑

__________________________________________________________________________________________________________________________________________________

a
Developed from Deschutes and Carson stock hatchery production releases.

b
No hatchery fish were released from the 1992 brood.
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Figure 4.  Streamflows in the East Fork of the Hood River in relation to the in-stream water right (IWR), 1992-1994.
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Figure 5.  Streamflows in the East Fork of the Hood River in relation to the in-stream water right (IWR), 1996-1999.
f. Proposal objectives, tasks and methods
Objective 1.  Determine abundance, distribution, and life history patterns of anadromous and resident fishes in the Hood River subbasin.

Sub-objective 1.  Determine abundance of downstream migrant resident and anadromous salmonids leaving the Hood River subbasin.

Null Hypothesis 1:  Implementation of the HRPP has not significantly increased wild steelhead smolt production in the Hood River subbasin.

Alternative:  Implementation of the HRPP has significantly increased wild steelhead smolt production in the Hood River subbasin.

Null Hypothesis 2:  Implementation of the HRPP has not successfully re-introduced a naturally producing population of spring chinook salmon in the Hood River subbasin.

Alternative: Implementation of the HRPP has successfully re-introduced a naturally producing population of spring chinook salmon in the Hood River subbasin.

Null Hypothesis 3:  Hatchery acclimation facilities have not significantly increased numbers of hatchery smolts leaving the Hood River subbasin.

Alternative:  Hatchery acclimation facilities have significantly increased numbers of hatchery smolts leaving the Hood River subbasin.

Downstream migrant resident trout and anadromous salmonids will be trapped at a rotary-screw (migrant) trap located at approximately RM 4.5 in the mainstem Hood River.  The migrant trap will be sampled on a daily basis.  Sampling will be conducted primarily in the morning to reduce temperature related stress.  Migrants will be anesthetized with MS-222; differentiated by species, race, and origin (i.e., wild, natural, or hatchery); examined for marks; and counted.  Counts of downstream migrant rainbow-steelhead (rb-st) will be made for two size categories; they will include fish greater than or equal to 150 mm fork length and fish less than 150 mm fork length.  This separation into two size categories will be made because data indicates the smaller size category is predominately comprised of age 0 migrants which are not considered to be smolts (Olsen and French 1996).  A random sample of juveniles collected in each of the species, race, origin, and size categories caught at the migrant trap will be measured to the nearest millimeter fork length, weighed to the nearest 0.1 gram, and have a sample of scales taken for purposes of aging the juveniles.  Data will be recorded on computerized data entry forms and keypunched into a computer database.   Scale samples will be transferred to glass slides and read by trained personnel located at ODFW’s research lab in Corvallis.

A mark and recapture methodology will be used to estimate numbers of migrant rb-st and hatchery summer and winter steelhead passing the migrant trap.  Downstream migrants will be marked with a panjet needle-less injector.  The panjet will be used to shoot a narrow high speed stream of colored dye at selected fins.  This process will be used to mark the fin with a unique color code by infusing a small amount of colored dye below the epidermal layer.  The dye color and marked fin combination will be changed every two weeks to uniquely mark fish at defined time intervals throughout the period of smolt migration.  Downstream migrant rb-st trapped at the rotary-screw trap will be used to indirectly estimate steelhead smolt migration timing and production because no accurate methodology exists to visually identify rainbow trout from downstream migrant steelhead smolts.  

A pooled Petersen estimate with Chapman’s modification will be used to estimate numbers of downstream migrant rb-st (i.e., by size category) and hatchery summer and winter steelhead (see Olsen and French 1996).  Approximate 95% confidence intervals will be calculated according to methods described in Olsen and French (1996).

Data will be summarized to provide estimates of 1) subbasin wild steelhead smolt production; 2) hatchery summer and winter steelhead smolts leaving the subbasin; and 3) relative abundance of downstream migrant wild cutthroat trout, bull trout, and spring chinook salmon.  Summaries will be formatted both by brood year and year of sampling.  Data will be summarized in an annual progress report.

This sub-objective addresses Tasks a-b identified under Objective 1 in Section 7 of Part 1.

Constraints:  We have effectively operated rotary-screw traps from 1994-2000 to estimate numbers of downstream migrant wild rainbow-steelhead and hatchery summer and winter steelhead smolts migrating from the Hood River subbasin.  With the exception of estimates made in 1995, the 95% confidence limits have ranged from plus or minus 30-50% of the estimate.  The primary constraint limiting our ability to achieve this objective is associated with the highly variable streamflows occurring in the Hood River subbasin.  Our ability to accurately estimate downstream migrants is highly dependent upon the severity, and periodicity, of storms encountered in the Hood River subbasin.

Sub-objective 2.  Determine abundance of upstream migrant jack and adult anadromous salmonids in the Hood River subbasin.

Null Hypothesis 1:  Summer and winter steelhead and spring chinook salmon subbasin escapement goals have not been achieved subsequent to implementation of the HRPP.

Alternative:  Summer and winter steelhead and spring chinook salmon subbasin escapement goals have been achieved subsequent to implementation of the HRPP.

Null Hypothesis 2:  Summer and winter steelhead and spring chinook salmon spawner escapement goals have not been achieved subsequent to implementation of the HRPP.

Alternative:  Summer and winter steelhead and spring chinook salmon spawner escapement goals have been achieved subsequent to implementation of the HRPP.

Bonneville Power Administration Project No. 1993-019-00 will count and bio-sample jack and adult fish returning to the Powerdale Dam trap.  All jack and adult salmonids trapped at the migrant facility will be anesthetized with CO2, classified by sex, and examined for hatchery mark combinations and injuries.  Injuries will be categorized as either a predator scar, net mark, hook scar, or scrape.  Predator scars will include both closed and open wounds.  A closed wound is typically identified as an “M” shaped marine mammal scar where scales are missing and the skin is scratched.  An open wound is identified as one in which the skin is broken.  Net marks are distinguished by a raw, rubbed mark on the leading edge of the dorsal fin.  Generally, marks from the net twine can be seen encircling the fish.  Hook scars include both fresh and healed wounds.  Fresh hook scars are any wound in the area of the mouth in which the skin is torn or abraded.  Healed hook scars are identified by a missing maxillary or deformed jaw.  

A random sample of wild, natural, and hatchery produced jack and adult salmonids will be weighed to the nearest kg, measured to the nearest centimeter fork length, and have a sample of scales taken to age the fish.  Fecundity will also be estimated for wild and hatchery produced summer and winter steelhead and natural and hatchery produced spring chinook salmon that are collected at Powerdale Dam for hatchery broodstock.  Data will be recorded on computerized data entry forms and keypunched into a computer database.  Jack and adult scale samples will be transferred to gummed cards and sent to ODFW’s research lab in Corvallis where an acetate impression will be made of each card and they will be read by trained personnel.  All jack and adult fish collected at the adult migrant trap will be tagged with uniquely numbered floy tags prior to release.  The uniquely numbered tags will allow the capability of identifying recaptures at the adult migrant trap.

Data collected at the Powerdale Dam trap will be summarized by this project (i.e., Project No. 1988-053-04).  Summaries will provide stock specific estimates of the number of wild, natural, and hatchery produced jack and adult salmonids escaping to Powerdale Dam.  Data will be formatted to provide summaries by both brood year and run year.   Data will be summarized in an annual progress report.

This sub-objective addresses Tasks c-d identified under Objective 1 in Section 7 of Part 1.

Constraints:  The adult trapping facility at Powerdale Dam has been successfully operated since December 1991.  We do not anticipate any constraints limiting our ability to achieve the stated objective.

Sub-objective 3.  Determine selected life history patterns for juvenile anadromous salmonids in the Hood River subbasin.

Null Hypothesis 1:  Implementation of  the HRPP has significantly altered selected life history patterns of indigenous populations of anadromous salmonids in the Hood River subbasin.

Alternative:  Implementation of  the HRPP has not significantly altered selected life history patterns of indigenous populations of anadromous salmonids in the Hood River subbasin.

Null Hypothesis 2:  Implementation of  the HRPP has significantly altered selected morphometric and meristic characteristics of indigenous populations of anadromous salmonids in the Hood River subbasin.

Alternative:  Implementation of  the HRPP has not significantly altered selected morphometric and meristic characteristics of indigenous populations of anadromous salmonids in the Hood River subbasin.

Selected juvenile life history patterns and morphometric and meristic characteristics will be characterized for wild, natural, and hatchery produced migrants sampled at a juvenile migrant trap located in the mainstem Hood River and at several other selected sites in the Hood River subbasin.  Sampling methodologies are outlined under Sub-objective 1.

Data collected at the juvenile migrant traps will be summarized to provide estimates of age structure, mean fork length (mm), mean weight (gm), and condition factor for downstream migrant 1) wild rainbow-steelhead, 2) naturally produced chinook and coho salmon , and 3) hatchery produced summer and winter steelhead.  Data will be formatted to provide summaries by both brood year and run year.  Migration timing of wild downstream migrants will also be characterized by age category and for the sample population.  Data will be summarized in an annual progress report.

This sub-objective addresses Tasks e-i identified under Objective 1 in Section 7 of Part 1.

Constraints:  We have effectively operated rotary-screw traps at various sites in the Hood River subbasin from 1994-2000.  Highly variable streamflows in the Hood River subbasin could limit our ability to obtain adequate sample sizes to accurately estimate specific parameters but we do not anticipate any constraints limiting our ability to satisfactorily achieve the stated objective.

Sub-objective 4.  Determine selected life history patterns for jack and adult anadromous salmonids escaping to the Hood River subbasin.

Null Hypothesis 1:  Implementation of  the HRPP has significantly altered the life history patterns of indigenous populations of anadromous salmonids in the Hood River subbasin.

Alternative:  Implementation of  the HRPP has not significantly altered the life history patterns of indigenous populations of anadromous salmonids in the Hood River subbasin.

Null Hypothesis 2:  Implementation of  the HRPP has significantly altered the morphometric and meristic characteristics of indigenous populations of anadromous salmonids in the Hood River subbasin.

Alternative:  Implementation of  the HRPP has not significantly altered the morphometric and meristic characteristics of indigenous populations of anadromous salmonids in the Hood River subbasin.

Selected jack and adult life history patterns and morphometric and meristic characteristics will be characterized for wild, natural, and hatchery produced anadromous salmonids sampled at an adult migrant trap located in the mainstem Hood River at Powerdale Dam (RM 4.5).  Sampling methodologies are outlined under Sub-objective 2.

Data will be summarized to provide stock specific estimates of age structure, sex ratio, mean fork length (cm), mean weight (kg), and fecundity (i.e., for summer and winter steelhead and spring chinook salmon) for wild, natural, and hatchery produced jack and adult anadromous salmonids sampled at Powerdale Dam.  Data will be formatted to provide summaries by both brood year and run year.  Stock specific estimates of the temporal distribution of migration will also be estimated for wild, natural, and hatchery components of the run.  Data will be summarized in an annual progress report.

This sub-objective addresses Tasks j-n identified under Objective 1 in Section 7 of Part 1.

Constraints:  The adult trapping facility at Powerdale Dam has been successfully operated since December 1991.  We do not anticipate any constraints limiting our ability to achieve the stated objective.

Sub-objective 5.  Determine harvest and catch contribution of wild and hatchery produced summer and winter steelhead and natural and hatchery produced spring chinook salmon.

Null Hypothesis 1:  Summer and winter steelhead and spring chinook salmon subbasin harvest goals have not been achieved subsequent to implementation of the HRPP.

Alternative:  Summer and winter steelhead and spring chinook salmon subbasin harvest goals have been achieved subsequent to implementation of the HRPP.

Creel surveys will be conducted on the Hood River from 1 January through 31 December.  The survey area will extend from the mouth of the Hood River to Powerdale Dam (approximately RM 4.5).  The creel will be limited to this reach of stream because the fishery above Powerdale Dam was closed in April of 1998.  Access to the survey area below Powerdale Dam is primarily limited to three main sites.

Two levels of stratification (day type and two week period) will be used in summarizing the data, and estimates of catch, catch rate, and effort will be determined for both strata.  Sampling days will be categorized as either a weekend-holiday or week day and total catch will be summarized by two week periods (bi-monthly) that will encompass the first through the fifteenth and the sixteenth through the end of each month.

Hours of effort for each sample day will be estimated by developing a pressure curve from periodic pressure counts and calculating area under the curve.  The first and last pressure counts will be considered as zero points and will be assumed to be one half hour before sunrise and one half hour after sunset.  Pressure counts will be conducted three to four times during the day.  Times will be determined by dividing the sampling day into three equal length periods and conducting a pressure count at the point when angler numbers appear to be the highest during the period.  The direction of surveyor travel for the first pressure count will be randomly selected.  Subsequent pressure counts will be made in the opposite direction of the previous count.  Anglers will be interviewed throughout the day to obtain catch rate information on both fishers that had completed angling as well as for those that had not completed angling.

Estimates of total catch and variance in the estimate of total catch, for a given category of fish (i.e., hatchery summer or winter steelhead, hatchery spring chinook salmon, etc.) ,  will be determined by summing the corresponding stratum estimates.  Calculations for estimating harvest and 95% C.L. are presented in Olsen and French (1996).

All harvested jack and adult salmonids will be classified by sex and examined for hatchery mark combinations.  Spring and fall races of chinook salmon will be distinguished based on run timing, external coloration, and general appearance.  Summer and winter races of steelhead will be distinguished based on hatchery mark combination, external coloration, degree of scale tightness and scale erosion, state of sexual maturity relative to the time of year, external parasite load, color of gill filaments, and general appearance.

A random sample of wild, natural, and hatchery produced jack and adult salmonids will be measured to the nearest centimeter fork length and have a sample of scales taken to age the fish.  Snouts will also be collected from fish having a fin mark indicating they have been coded wire tagged.  Data will be recorded on computerized data entry forms and keypunched into a computer database.  Jack and adult scale samples will be transferred to gummed cards and sent to ODFW’s research lab in Corvallis where an acetate impression will be made of each card and they will be read by trained personnel.

Data will be summarized to provide species and race specific estimates of age structure and harvest for wild, natural, and hatchery produced jack and adult anadromous salmonids harvested in the fishery located below Powerdale Dam.  Data will be formatted to provide summaries by both brood year and run year.  Data will be summarized in an annual progress report.

This sub-objective addresses Tasks o-p identified under Objective 1 in Section 7 of Part 1.

Constraints:   We have successfully estimated harvest from 1996 through July 2000.  We do not anticipate any constraints limiting our ability to achieve the stated objective.

Sub-objective 6.  Determine selected life history patterns of jack and adult anadromous salmonids harvested in the Hood River subbasin.

Null Hypothesis 1:  Subbasin fisheries are selectively modifying life history patterns of wild and hatchery produced summer and winter steelhead and natural and hatchery produced spring chinook salmon.

Alternative:  Subbasin fisheries are not selectively modifying life history patterns of wild and hatchery produced summer and winter steelhead and natural and hatchery produced spring chinook salmon.

Null Hypothesis 2:  Subbasin fisheries are selectively modifying the morphometric and meristic characteristics of wild and hatchery produced summer and winter steelhead and natural and hatchery produced spring chinook salmon.

Alternative:  Subbasin fisheries are not selectively modifying the morphometric and meristic characteristics of wild and hatchery produced summer and winter steelhead and natural and hatchery produced spring chinook salmon.

Selected jack and adult life history patterns and morphometric and meristic characteristics will be characterized for wild, natural, and hatchery produced anadromous salmonids harvested in fisheries located below Powerdale Dam (RM 4.5).  Sampling methodologies are outlined under Sub-objective 5.

Data will be summarized to provide stock specific estimates of age structure, sex ratio, and mean fork length (cm) for wild, natural, and hatchery produced jack and adult anadromous salmonids harvested in the fishery located below Powerdale Dam.  Data will be formatted to provide summaries by both brood year and run year.  Stock specific estimates of the temporal distribution of harvest will also be estimated for wild, natural, and hatchery produced components of the run.  Data will be summarized in an annual progress report.

This sub-objective addresses Tasks q-u identified under Objective 1 in Section 7 of Part 1.

Constraints:   We have successfully implemented the creel program from 1996 through July 2000.  We do not anticipate any constraints limiting our ability to satisfactorily achieve the stated objective.

Sub-objective 7.  Implement a cost effective, efficient, and biologically sound program for achieving the numerical fish objectives defined in the Hood River Subbasin Summary (Jennings et al. draft).

Null Hypothesis 1:  None.

Alternative:  None

This project (i.e., Project number 1988-053-04) is one component of a comprehensive program designed to achieve the numerical fish objectives outlined in the Hood River Subbasin Summary (Jennings et al. draft).  Active coordination with other program cooperators is required to 1) effectively evaluate all projects (see Section 9d of Part 2) relative to the programs performance goals, 2) implement the most cost effective and biologically sound program, 3) provide proper integration of all HRPP related projects being implemented in the Hood River subbasin, and 4) optimize programmatic benefits.  This sub-objective primarily addresses the need to actively and efficiently integrate all activities related to the Hood River Production Program with this project’s M&E activities.  The product deliverable is the annual progress report summarizing data collected during FY 2001.

This sub-objective addresses Tasks v-aa identified under Objective 1 in Section 7 of Part 1.

Objective 2.  Identify the population genetic structure, systematics, and distribution of genetically unique steelhead, cutthroat, and resident rainbow trout populations in the Hood River subbasin and determine whether past hatchery programs have affected this structure.

Null Hypothesis 1:  Both species are independent, entirely reproductively isolated breeding units.

Alternative:  Some level of hybridization is occurring between O. clarki and O. mykiss.

Null Hypothesis 2:  The Hood River subbasin is occupied only by coastal subspecies of the two species (O.m. irideus and O.c. clarki)

Alternative:  Inland subspecies (O.m. gairdneri and O.c. lewisi ) or some undescribed  subspecies are at least partly present.

Null Hypothesis 3:  Each species is a completely homogenized, randomly breeding group.  There are no population structure or isolated gene pools within subspecies of O. mykiss and O. clarki in the Hood River subbasin.  

Alternative:  There are isolated gene pools within subspecies of O. mykiss and O. clarki in the Hood River subbasin.

Null Hypothesis 4:  Past hatchery programs for O. mykiss have not resulted in inter-breeding between hatchery and wild populations in the subbasin.

Alternative:  Past hatchery programs for O. mykiss have resulted in inter-breeding between hatchery and wild populations in the subbasin.

Population structure within these unique systems, along with the influence of past hatchery practices on this structure, will be investigated by comparing genetic variation within and between populations within each species.  The genetic markers that are being selected for this part of the study will distinguish differences between populations by differences in frequency levels.  Because of the subspecies boundary in the area of the Hood River subbasin, a further focus will be on the use of markers that can distinguish, to a nearly diagnostic level, between the subspecies.  And finally, it is apparent that hybridization between O. mykiss and O. clarki is far more prevalent than expected.  Among other implications of this pattern is the potential of hatchery impacts due to interbreeding across species boundaries.  Therefore markers are also being selected according to their ability to diagnostically distinguish between the two species and, thereby, clearly identify hybrid zones.

The pattern of natural variation in Hood River O. mykiss  and O. clarki, as well as the potential influence hatchery practices may have on this pattern, will be investigated using micro-satellite DNA markers.  Micro-satellite DNA, which is nuclear DNA, can be extracted and amplified, either from whole fish or from any tissue samples that contain nucleated cells.  DNA markers range from highly conserved (differences may be evident only between species or even higher taxa) to highly variable (differences occur between individuals).  Different markers can, therefore, be selected depending on the questions under investigation.

In this study, whole fish, or fish tissue samples, have been collected from populations throughout the Hood River subbasin as well as from adjacent subbasins and from all O. mykiss  and O. clarki  hatchery stocks that have been planted in the Hood River subbasin.  The lab analysis is being conducted by Fred Allendorf’s lab at the University of Montana.

This Objective addresses Tasks a-d identified under Objective 2 in Section 7 of Part 1.

Constraints:  The primary constraint in the completion of this study, as it was originally designed, is the extraordinary and unexpected level of hybridization between the two study species.  It is currently unclear whether these events are entirely natural, or whether some management activity or subbasin condition may be contributing to the events.  A further implication of hybridization is that hatchery programs for either species could potentially impact the other.  The resolution of this issue may require that additional samples be collected in FY 2001.  This may delay completion of the final progress report.
g. Facilities and equipment
This project is currently being operated out of a field station located in The Dalles, Oregon.  The field station provides an office, conference room, lobby, large shop, storage area, and parking.  The shop is supplied with the machine tools required to repair the downstream migrant traps and other field equipment used by this project.  This project has three vehicles (i.e., 4x4 pickup, Suburban, and Jeep) which are parked at the field station.  All major office and field equipment, needed to implement this project, have been purchased under previous contracts.  Major office equipment includes: three computers and associated software, FAX machine, copier, laserjet printer, and several desks and filing cabinets.  Major field equipment includes: six downstream migrant traps, drift boat, one flow meter, three panjet needless dye injectors, capstan winch, freezer, two microscopes, two balances, and assorted tools.  We do not anticipate the need to purchase any high-cost equipment in FY 2001 other than possibly one or more replacement cones for several of the downstream migrant traps.

The downstream migrant traps are presently stored at the HRPP’s hatchery facility located at Powerdale Dam.  The operation and maintenance of the facility is currently funded by BPA under the project entitled Hood River Production Program (Parkdale & Oak Springs) - O&M (Project #1993-019-00).  The adult migrant trap is also located at this facility and the continued operation and maintenance of this facility is required to collect the information needed to achieve Sub-objectives 2, 4, and 6 identified in Section 9f of Part 2.
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Project leader on the Coordinated Information System (Project No. 88-108; Contract No. DE-FC79-89BP94402).  Primary responsibilities included: 1) project administration, 2) preparation of a standardized reporting format for reporting information on the life history and biology of anadromous salmonids in Oregon subbasins to the Columbia River basin, 3) preparation of a report, summarizing in a standardized format, all available information on the life history and biology of anadromous salmonids in Oregon subbasins to the Columbia River Basin, and 4) preparation of quarterly reports and statements of work.  Experience gained in 1) the presentation and summarization of complex biological data, 2) development and maintenance of databases, 3) development of software to summarize data using FORTRAN, Dbase, and Fox Pro programming languages, 4) the life history and biology of stocks of anadromous salmonids located throughout the Columbia River Basin, and 5) issues pertaining to the management of stocks of anadromous salmonids in the Columbia River Basin.

Reports authored or co-authored

Lindsay, R.B., W.J. Knox, M.W. Flesher, B.J. Smith, E.A. Olsen, and L.S. Lutz.  1986.  Study of wild spring chinook salmon in the John Day River system.  Final Report of Oregon Department of Fish and Wildlife (Project No. 79-4; Contract No. DE-A179-83BP39796) to Bonneville Power Administration, Portland, Oregon.


Olsen, E.A., and R.A. French.  1996. Report A: Hood River and Pelton ladder evaluation studies.  in Oregon Department of Fish and Wildlife and The Confederated Tribes of the Warm Springs Reservation of Oregon.  Hood River production program monitoring and evaluation.  Annual Progress Report of Oregon Department of Fish and Wildlife and The Confederated Tribes of the Warm Springs Reservation of Oregon (Project No. 88-053-03 and 88-053-04; Contract No. 89BP00631 and 89RP00632) to Bonneville Power Administration, Portland, Oregon.


Olsen, E.A., R.A. French, and J.A. Newton.  1994.  Hood River and pelton ladder evaluation studies.  Annual Progress Report of The Confederated Tribes of the Warm Springs Reservation and Oregon Department of Fish and Wildlife (Project Numbers 89-29, 89-29-01, 89-053-03, 89-053-04, and 93-019; Contract Numbers DE-BI79-89BP00631, DE-BI79-89BP00632, DE-BI79-93BP81756, DE-BI79-93BP81758, DE-BI79-93BP99921) to Bonneville Power Administration, Portland, Oregon.


Olsen, E.A., R.A. French, and A.D. Ritchey.  1995.  Hood River and pelton ladder evaluation studies.  Annual Progress Report of Oregon Department of Fish and Wildlife and The Confederated Tribes of the Warm Springs Reservation (Project Numbers 88-29, 89-29-01, 89-053-03, 89-053-04, and 93-019; Contract Numbers DE-BI79-89BP00631, DE-BI79-89BP00632, DE-BI79 93BP81756, DE-BI79-93BP81758, DE-BI79 93BP99921) to Bonneville Power Administration, Portland, Oregon.


Olsen, E.A., R.A. French, and A.D. Ritchey.  1996.  Hood River and pelton ladder evaluation studies.  Annual Progress Report of Oregon Department of Fish And Wildlife (Project Numbers 88-29, 89-29-01, 89-053-03, 89-053-04,  and 93-019; Contract Numbers DE-BI79-89BP00631, DE-BI79-89BP00632, DE-BI79-93BP81756, DE-BI79-93BP81758, DE-BI79-93BP99921) to Bonneville Power Administration, Portland, Oregon. 


Olsen, E.A., and R.B. Lindsay.  1984.  Evaluation of habitat improvements – John Day River.  Closing Quarterly Report of Oregon Department of Fish and Wildlife (Project Number 82-9) to Bonneville Power Administration, Portland, Oregon.


Olsen, E.A., and R.B. Lindsay.  Undated.  Summer steelhead in the Deschutes River, Oregon.  Information Reports (Fish) of the Oregon Department of Fish and Wildlife, Portland, Oregon.  (Unpublished draft.)


(ODFW) Oregon Department of Fish and Wildlife and CTWSRO (The Confederated Tribes of the Warm Springs Reservation of Oregon).  Undated.  Hood River/Pelton ladder master agreement.  Project Plan of Oregon Department of Fish and Wildlife and The Confederated Tribes of the Warm Springs Reservation of Oregon (Project 89-029; Contract DE-BI79-93BP81758) to Bonneville Power Administration, Portland, Oregon.  (Unpublished draft.)

Assistant Project Leader (Rod French; Hood River Production Program - ODFW M&E; FTE 1.0)

Education
1986
Oregon State University, Corvallis, Oregon


Degree: B.S. in Fisheries Science

Experience
12/92-Present

Oregon Department of Fish and Wildlife

Assistant project leader on the Hood River/Pelton ladder project (Project No. 1988-053-04).  Primary responsibilities include: 1) the implementation of project field work, 2) assisting the project leader in the preparation of a research sampling plan for the HRPP and to collect information on the life history and biology of anadromous and resident salmonids in the Hood River subbasin, 3) summarizing and analyzing project data, 4) the purchase of field equipment, 5) the coordination of field work with other project cooperators, 6) assisting the project leader in the preparation of annual progress reports and statements of work, and 7) giving presentations on project results and findings.  Experience gained in 1) the use of rotary-screw traps, 2) the use of adult trapping facilities, and 3) the life history and biology of anadromous salmonids.
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Oregon Department of Fish and Wildlife

Assistant project leader on the Umatilla Hatchery Monitoring and Evaluation Project.  Primary responsibilities include 1) the implementation of project tasks designed to collect information on water chemistry; life history and biology of anadromous salmonids; and harvest, 2) the summarization and analysis of project data, 3) assisting the project leader in preparation of annual progress report, and 4) giving presentations at professional society meetings.

01/88-05/92

Oregon Department of Fish and Wildlife

Fisheries Biologist 1 on the Native Trout Research Project.  Primary responsibilities include assisting project leader in the collection of data on native trout in Klamath, Harney and Deschutes river subbasins.  Data was collected on 1) migration timing, 2) numbers of downstream migrants, temporal and spatial distribution of spawning, 3) life history and biology of resident salmonids, and 4) relative resistance of trout to specific pathogens.  Assisted with preparation of monthly and annual reports and with the preparation of publications for scientific journals.  Prepared and presented presentations for professional societies and sportsman’s groups.
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