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a. Abstract 
Snake River steelhead (Oncorhynchus mykiss) are listed as threatened under the Endangered Species Act exhibiting significantly declining numbers and low level of abundance of adults counted at Lower Granite Dam (Busby et al. 1996; CRI 2000). Tributary specific quantitative information of steelhead status and population structure upstream of Lower Granite Dam is limited for B-run aggregates and virtually non-existent for A-run aggregates, making development of fisheries conservation or management actions problematic. Independent populations within the Snake River steelhead ESU have not been defined according to criteria in NMFS’ Viable Salmonid Population document (VSP; McElhany et al. 2000).  However, based on the limited available data, the NMFS assumes that there are at least five populations of A-run and five populations of B-run steelhead in the Snake River Steelhead ESU.  The component populations are an indicator of the status of the entire ESU (McElhany et al 2000), and as such the NMFS Biological Opinion (2000) calls for defining populations based on biological criteria and evaluating population viability in accordance with NMFS’ VSP approach.  The VSP defines population performance measures in terms of four key parameters: abundance, population growth rate, spatial structure, and diversity then relates performance and risks at the population scale to risks affecting the persistence of the entire ESU. 

This study will provide tier 2 level baseline tributary specific status information through monitoring of adult steelhead escapement in tributaries of the Imnaha River subbasin. Annual non-biased and precise quantification of adult abundance and monitoring of spatial distribution will provide population growth rate and genetic stock structure information. Primary data and derived values will support:  (1) evaluation of recovery efforts and NMFS Biop RPAs,  (2) implementation and evaluation of management actions and harvest opportunities, and (3) evaluation of the hatchery steelhead contribution/impacts to natural reproduction within the subbasin in relation to the overall subbasin stock status.  

b. Technical and/or scientific background
Snake River steelhead (Oncorhynchus mykiss) which have been determined to be are risk for long-term population persistence (CRI 2000) are listed as threatened under the Endangered Species Act.   Given, multiple management actions to recover ESA listed steelhead, the question becomes, which performance measure is best to measure recovery or survival parameters?   NMFS (2000) defines the recovery metric as achieving a lambda greater than or equal to 1.0 as monitored at Lower Granite Dam.  The Plan for Analyzing and Testing Hypotheses (PATH) model (Mamorek et al. 1998), the Cumulative Risk Initiative (CRI 2000) model, and the Year Class Strength (YCS) model (Oosterhout and Mundy 2001) are recovery or extinction prediction models that rely heavily on estimated recruit returns from spawners and age composition as performance measures that are analyzed by the models.  The Biological Requirements Work Group (BRWG) defined a threshold replacement rate as recruit-to-spawner (R/S) ratios measured to spawning grounds (BRWG 1994).  Baseline information on population status should be monitored in all spawning aggregates (McElhany et al 2000).  Population abundance, population growth rate of steelhead in tributary specific areas in the Snake River basin is functionally non-existent.  

Management questions to be address: 

· What is the status of wild steelhead adults in the Imnaha River subbasin? (abundance and population growth rate)

· What behavior attributes of adult steelhead migration impact tributary specific population dynamics? (metapopulation structure)

· What is the genetic stock structure (gene flow, effective population size in relation to actual anadromous adult returns, genetic diversity/ heterozygosity) of anadromous steelhead across tributaries in the Imnaha River subbasin? (genetic) 

· What is the rate of dispersion of hatchery produced fish to non-outplanted tributaries in the Imnaha subbasin?  (hatchery:natural interactions and distribution)

· Are returns of hatchery and wild origin adults to Little Sheep Creek or a subset of tributaries representative (abundance and characteristics) of wild steelhead to the entire Imanha River subbasin? (distribution and scale of needed monitoring)

Proposed study

This study will provide a comprehensive assessment of adult steelhead escapement and genetic structure throughout the Imnaha River subbasin.  This study will initially use temporary/portable picket weirs to provide direct and estimated information on adult steelhead escapement (number, timing, spawner age composition, length-age relationships, and hatchery/wild composition) and genetic profile in tributaries of the Imnaha River subbasin.  Key tributaries/spawning areas in the Imnaha subbasin include: mainstem Imnaha River, Cow Creek, Lightning Creek, Horse Creek, Big Sheep Creek, Camp Creek, Little Sheep Creek, Freezeout Creek, Grouse Creek, Crazyman Creek, Gumboot Creek, and the upper Imnaha River  (Figure 1). Assessment of areas where escapement is not monitored directly will be accomplished via radio tags and marked recapture survey methods.  Implementation of remote sensing monitoring structures (resistivity counters) will be explored to support long-term monitoring.  In total, the study will provide accurate and precise data: (1) annually stock status in tributary specific areas; (2) long-term population growth rate and annual variation; and (3) spatial metapopulation dynamics/complexity and population viability of adult steelhead in the Imnaha River subbasin.  
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Figure 1.  Imnaha River and primary tributaries potentially able to support steelhead production, with existing fisheries management and monitoring sites identified.

Why the need for subbasin/tributary specific steelhead abundance data? 

Monitoring of current condition or status of a resource (including abundance) fulfills an out-put oriented approach described by Montgomery (1995) as needed to implement ecosystem management.  Development of a formal framework for ecosystem monitoring has been recommended by the National Marine Fisheries Service (NMFS 2000) and several other independent science groups using a tiered approach, but has yet to be developed. In the hierarchy from species to individual, species may not be an appropriate level by which a performance measure such as escapement is used to measure survival and recovery.  The loss of a lower level such as subspecies, metapopulation, or population reduces the diversity of a species.  The spatial scale to be monitored will vary depending on the functional structure of the population and range of potential management actions (Schlosser and Angermeier 1995; Montgomery 1995).  Management flexibility and adaptability is supported by monitoring several spatial scales and maintaining long-term iterative assessments of resource status (Montgomery 1995) and supports species conservation (Schlosser and Angermeier 1995).  Schlosser and Angermeier 1995 discuss the metapopulation dynamics focus on co-occurrence of extinction and colonization in different aggregates within a region.  Regardless of the metapopulation model utilized, identification of the spatial relationship and variability over time is critical to refining our understanding of fish species status and contribution between areas.  NMFS recommended characterizing populations by abundance/productivity, diversity (viability), spatial structure, and habitat capacity (NMFS 2000), most of which rely on some quantitative measure of adult abundance.  Furthermore, adult abundance is a necessary component of the NMFS proposed short-term measures of stock performance that focuses on life history stages (NMFS 2000).  The Validation Monitoring Panel (Botkin et al. 2000) provided a science-based analysis for monitoring of salmon for conservation plans.  The panel identified the need for adult salmon abundance information in relation to conservation and restoration. Ideally, baseline information on population status should be monitored in all spawning aggregates (McElhany et al 2000). 

Currently there is little quantitative information available to determine the abundance of spawning adult steelhead in tributary streams above Lower Granite Dam (Busby et al. 1996;CRI 2000).  Escapement objectives for Snake River steelhead to Lower Granite Dam were first proposed in the Columbia River Fisheries Management Plan as counts at Lower Granite Dam represent the most consistent, longest, and the only indicator of Snake River steelhead abundance.  These aggregate counts of the Snake River steelhead ESU show a decline in abundance from a four-year average of 58,300 in 1964 to a four-year average of 8,300 ending in 1998 (NMFS 2000, Appendix C).  We are not currently monitoring the effectiveness of Snake River steelhead conservation actions for a threatened species at an ecologically appropriate scale (Botkin et al. 2000).   

Once past Lower Granite Dam, Snake River steelhead spawn throughout the Snake River Basin, however independent populations have not been defined according to criteria in the NMFS’ Viable Salmonid Populations document (VSP; McElhany et al. 2000).  A-run steelhead production areas identified are subbasins of the Imnaha River, Grande Ronde River, lower Clearwater River, lower Salmon River, and upper Salmon River (NMFS 2000, Appendix C).  Escapement objectives are set for each area primarily base on a percentage of smolt capacity estimates, however no data is available to support population structure or abundance levels. 

The NMFS assumes that habitat and hatchery actions described in Volume 2 of the Basinwide Recovery Strategy will provide enough potential for offsite mitigation to achieve the additional survival improvements needed for Snake River steelhead (NMFS 2000).  The main monitoring and evaluation goal stated in the Basinwide Recovery Strategy is to identify trends in abundance and productivity in populations of listed salmonids.  A second critical goal is establishing quantitative mechanistic links between factors that can be manipulated and population responses.  

Monitoring of the status of subpopulations provides more detailed information on the status of the species than does an aggregate measure of abundance (NMFS 2000, appendix C).  Unfortunately, the information needed to determine status and viability of populations within the Snake River steelhead ESU as defined by the VSP is non-existent.  In contrast to other chinook and steelhead ESUs, basic population level or tributary specific spawner abundance or relative abundance data does not exist for Snake River steelhead.  For example, abundance or relative abundance data exists for 43 spawning aggregates of the Snake River spring/summer chinook ESU, 3 aggregates for the Upper Columbia spring chinook ESU, 20 aggregates for the Lower Columbia chinook ESU, 4 aggregates each for the Mid-Columbia steelhead ESU and the Upper Willamette River steelhead ESU, and 7 aggregates in the Lower Columbia steelhead ESU.

The ability to measure an abundance metric is the basis for assessing whether listed Snake River steelhead populations meet recovery thresholds and are a candidate for delisting under the ESA or further conservation actions.  The basic lack of information on populations within the Snake River steelhead ESU prohibits developing, implementing, and monitoring recovery plans or actions.  Quantifying adult abundance is critical because small populations face a greater risk of extinction due to deterministic density effects, environmental variation, genetic processes, demographic stochastisity, ecological feed back, and catastrophes (McElhany et al 2000).  Furthermore, adult abundance is a necessary component of the NMFS proposed short-term measures of stock performance that focuses on life history stages (NMFS 2000). Many papers, including the Biological Opinion (NMFS 2000), have realized the need for accurate population status.  

· More accurate counts of returning adults to natal spawning ground are necessary to evaluate recovery efforts matrix threshold goals (NMFS 2000).

· The preservation of a species is intimately tied to accurate assessments of its population status (Reed and Blaustein 1997).

· Numbers of spawners on the spawning grounds is of fundamental importance to the future of the populations (Mundy 1999). 

· Without abundance information, we cannot measure the effectiveness of conservation actions for a threatened species (Botkin et al. 2000).  

· Counting fish through the process of validation monitoring is the only way that a link between cause (standards and guidelines) and effect (trend) can be confirmed quantitatively (Botkin et al. 2000).

· Salmon recovery efforts need measures that accurately capture the state of salmon populations in an easily comprehensive manner (Mundy 1999).  

· Data on numbers of spawners produced by each brood year is the most direct basis for models of present and future status (Mundy 1999).

Initiation of this project would allow movement toward developing the monitoring efforts and data sets that provide a scientific basis for steelhead conservation and allow evaluation of recovery thresholds.  This proposed project is a critical aspect of a viable population management strategy in that it provides quantitative adult abundance information that is recognized within the scientific community (Foose et al. 1995, Botkin et al. 2000).  Quantifying adult steelhead spawner abundance will provide a direct measurement of benefits of the Northwest Power Planning Council’s Fish and Wildlife Program projects (funded by BPA) and effects of recovery alternatives.

Why is the Imnaha River subbasin important or a priority over other areas in the Snake River basin? 


Historically, the Imnaha River supported a vital run of steelhead.  The Imnaha River subbasin represents one of at least five major (meta)populations of A-run steelhead upstream of Lower Granite Dam (NMFS 2000).  One of two endemic A-run steelhead hatchery production programs in the Snake River is operated within the Imnaha River subbasin.  The Lower Snake River  Compensation Plan operates an adult steelhead collection and juvenile steelhead acclimation facilitiy on Little Sheep Creek. Despite meeting smolt production goals, the Imnaha steelhead supplementation program has not been able to achieve its mitigation goal with any regularity nor restore and maintain the natural spawning population (Whitesel et al. 1998).  In 1998 fisheries co-managers entered into a U.S. vs. Oregon dispute about how to utilize the LSRCP supplementation program to restore steelhead in the Imnaha River.  The co-managers currently have a short-term agreement on program operation and releases, the need remains to develop a comprehensive long-term plan.   Challenges in refocusing the program, include a lack of understanding of how to supplement natural production without affecting genetic and life history characteristics of the wild population and the lack of information on population dynamics in other areas (outside Little Sheep Creek) of the Imnaha River subbasin.

What monitoring approaches are feasible to provide unbiased and precise adult abundance measures supporting biologically significant evaluations?

The primary reason for the lack of tributary specific steelhead spawner abundance data is related to the physical conditions of streams during the migration/spawning period.  Spring runoff with high water and heavy debris load precluded the operation of traditional style weirs in large and medium size rivers.  Even small streams (200 cfs or less) can prove challenging to operation of weirs and the shear number of such small streams requires extensive effort and resources to quantify any sizable area.

Run timing of steelhead into spawning areas is prolonged. Adult steelhead migration timing past lower granite dam starts as early as June and continues through May.  Staging of steelhead in the lower Imnaha river starts in September (Carmicheal et al. 1989).  Movement into spawning areas/tributaries can occur as early as February in tributaries of the lower Clearwater River (P. Kucera, Nez Perce Tribe, Personal Communication), but has not been observed until March in tributaries of the Imnaha River.  Steelhead do not typically die immediately after spawning, but rather tend to move downstream as post-spawned steelhead (kelts).  Downstream movement of kelts has been observed in Imnaha River tributaries with 35 to57% of the fish passed upstream being recaptured in the downstream traps during 2000 and 2001 in Lightning Creek and Cow Creek. This movement has also been documented in the lower Imnaha River with capture of steelhead kelts in rotary screw traps.  Additionally, large numbers of kelts are captured at Lower Granite and other Snake River dams during the spring.


Regardless of the type of sampling methodology use the need to address effectiveness of the sampling technique exists (Schroeder 1996).  It is important that analyses of monitoring data include uncertainty estimates and descriptions of how uncertainty was factored into the interpretation. (Botkin et al 2000).  Many statistical approaches exist for the analysis of population change, regardless of statistical approached used the results are improved by achieving accurate and precise estimates while minimizing potential errors and maintaining consistency of techniques used to gather data (Thomas 1996).  Standard escapement estimates are generally to imprecise to detect population changes, especially under short time frames (Kroman and Higgins 1997).  Ideally, direct enumeration of the spawning population is desired. 


Assessment of the total escapement of adult steelhead to the mouth of the Imnaha River with specific data on the metapopulation structure to specific spawning aggregates is desirable.  Given the logistical constraints (spring run-off and large number of spawning aggregates) comprehensive monitoring of adult steelhead escapement and genetic stock structure is not feasible because of funding.  Two alternative approaches can be applied: 1) selective sampling –where key/primary spawning aggregates throughout the subbasin are monitored; or 2) clumped sampling - where all spawning aggregates within a limited area of the subbasin are sampled.  Each of these approaches provide critical information for understanding the metapopulation status and dynamics.  It is recommended that systematic sampling of the adult escapement in key

metapopulation structure spawning aggregates be initiated. 


Currently, the Nez Perce Tribe as part of the LSRCP evaluations has initiated clumped sampling approach.  With Lightning being monitored 2000 and 2001 and Cow Creek in 2001. Funding under this program would support monitoring throughout the remainder of the subbasin in comprehensive adult escapement monitoring approach.  Applying a selective sampling approach that monitors one or two key tributaries on a four year rotational basis would collect beneficial demographic stock status information, but would prolong identification of steelhead population status in the Imnaha River. Given the timeliness of recovery management actions, we feel strongly that comprehensive base-line information steelhead status must be collected in an intensive approach.


Extensive reviews of salmonid capture (Schroeder 1996) and escapement estimation (Cousens et al. 1982) have been complied.  These documents provide an excellent summary of equipment/facility designs and the benefits and shortcomings of sampling approaches.  Specifically addressed in Cousens et al. (1982) is accuracy and precision of each technique.  Redd counts are commonly used to describe salmon spawning populations. However, researchers and managers have long known there were shortcomings to the redd count methodology (Dunham et al. 2001 in press; Beamesderfer et al. 1998; Maxwell 1999; Schwartzberg and Roger 1986).  Redd count methods for adult abundance estimation of steelhead are further hindered by spring run-off conditions (high and turbid water), prolonged spawning period, and the shear amount and spatial distribution of potential spawning locations.  


Weir counts are considered to be the most reliable count as long as operation is maintained across entire run (Clay 1995).  Weirs impede fish movements if they do not allow for both, upstream and downstream movement. Two way traps should be employed in long-term anadromous or resident fish studies (Botkin 2000).  In the case that weirs are not operated across the entire run, Peterson mark/recapture method can be used to estimate population size and associated variance around the estimate.  


Mark/recapture approaches generally involve the capture and marking of a number of individuals representatively from a population and the subsequent capture and enumeration of marked and unmarked individuals from the same population a second point in time.  The methods of capture and time frame between sampling periods can be variable, as long as some general assumptions are met.  Success of mark-recapture experiments depends heavily on the ability to meet assumptions (Cousens et al 1982).  Basic assumptions include:  no mark loss and all recaptured fish are recognized; no mortality associated with marking; marked and unmarked fish exhibit equal migratory behavior; probability of mark and unmarked fish recovery is equal; and male and female fish have equal recapture rate.  Several modifications to the basic Peterson approach have been developed (Chapman 1951,  Chapman and Junge 1556, Darroach 1961, Scheafer 1951, Seber 1982) to account/adjust for violation of specific assumptions. Palke and Bernard  (1996) highlight the problems marking fish at a rate proportional to their passing abundance and the ability to use a mark/recapture approach as long as one of following requirements is met: 1) equal tagging chance 2) equal recapture chance, and 3) complete mixing of mark and unmarked fish.

Resistivity counters are a “hands off” technology that has a proven record of accurately counting upstream migrating salmonids (Aprahamian et al 1996).  The resistivity counter is an electronic counter, which detects the passage of fish across an array of three electrodes, placed across the river, or in a channel, in an insulated base (McCubbing draft 2001) or Crump weir (Crump 1952).  Counter electronics continually monitor the resistance of the water above the counting array. When a fish passes over the electrodes, a change in resistance occurs.  The change in resistance is measured and analyzed to determine if it fits the typical fish pattern.  The date, time and direction of travel are determined.  Peak signal strength can sometimes be used to discriminate species.   The system has been use extensively in Europe, the United Kingdom and more recently in British Columbia.  Resistivity counters can be used in small to medium sized rivers and do not impede fish movement or alter behavior.
What is known about the current status of Imnaha River subbasin steelhead?
Snake River steelhead (Oncorhynchus mykiss) are listed as threatened under the Endangered Species Act. The NMFS estimated the current population growth rate (lambda) for the A-run component of the Snake River steelhead ESU at 0.72 to 1.0 (CRI 2000) based on counts of A-run steelhead to Lower Granite Dam.  Summer steelhead are present throughout the Imnaha River subbasin (NPT et al1990; Platz 1998). Historical adult steelhead escapement estimates for the Imnaha River subbasin are unknown (Carmichael et al 1989), however run sizes of steelhead are depressed (Nehlsen et al. 1991).  Estimates of wild steelhead abundance in the Imnaha River during the early 1970’s and mid-1980’s were 3,030 (Carmichael et al 1989) and 1,000 adults annually (Carmichael and Boyce 1987).  Tributary specific indexes of abundances have been monitoring by Oregon Department of Fish and Wildlife (ODFW) via spawning ground surveys in Camp Creek since 1966 (Table 1; Imnaha River Subbasin Summary Rabe et al. 2001).  An adult collection (velocity weir) in Little Sheep Creek under the LSRCP has provided annual counts of hatchery and natural steelhead adults since 1982.  Carmicheal et al 1989 provide a summary of wild steelhead characteristics observed in the Imnaha River subbasin during the first few years of the Little Sheep Creek facilities operations. Varying numbers of hatchery and natural origin fish have returned and been kept or past above the weir (Rabe et al. 2001).  However the general trend for natural origin fish has been down and with very low abundance levels.  Adult escapement monitoring via portable picket weirs was initiated in Lightning Creek in 2000 and Cow Creek in 2001.  A total of 35 steelhead weir observed in Lightning Creek in 2000 (Miller et al. 2001).  Weir operations in 2001 observed 84 and 66 steelhead, with preliminary estimated total escapements of 139 and 82 steelhead in Lightning Creek and Cow Creek, respectively (NPT unpublished data). 
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Figure 1. Summer steelhead redd counts in the lower six miles of Camp Creek for the run years 1965-2000 (ODFW, Unpublished Data from Imnaha River Subbasin Summary Rabe et al. 2001).



Out-planting of hatchery steelhead has been ongoing in the Imnaha River subbasin under the Lower Snake River Compensation Program (LSRCP) since 1983. No out-of-basin stocks have been outplanted in the Imnaha River subbasin (Olsen et al 1994).  The primary production strategy has targeted releases of 330,000 smolts into Little sheep creek (Carmichael and Boyce 1987; LSRCP 1998).  Other approaches have been conducted on a limited basis, including: direct release of smolts into the mainstem Imnaha River, adult outplants into Big Sheep Creek, pre-smolt releases in to big sheep.  Recent modifications established in the Columbia River Fish Management Plan fall fishery agreement and adjustments in the 1999 –2001 AOP have identified supplementation to increase natural production with the direct release of smolts into Big Sheep Creek.  Broodstock was originally developed from wild returns to the Little Sheep Creek and is now primarily produced from returning hatchery adults and a small number of natural origin adults given low numbers of natural fish to the Little Sheep Creek Facility.  Despite meeting many production goals, the following obstacles to achieving management objectives remain:  low smolt-to-adult survival, apparently low carrying capacity of Little Sheep Creek, low abundance of natural fish in the Little Sheep Creek and lack of information on steelhead population dynamics in the Imnaha River (Imnaha River Subbasin Summary Rabe et al. 2001).
A general outline of the phased approach would be:

2002:

I. Initiate weir monitoring in Horse Creek.

II. Initiate site selection and hydraulic characterization for weir operation in Camp Creek, Freezout Creek, Grouse Creek, Crazyman Creek, and Gumboot Creek.  

a. Develop land access agreements in area of private land ownership.

b. Obtain NEPA categorical exclusions for weir operations.

III. Initiate site selection and hydraulic characterization of resistivity counter monitoring locations in all study streams.

a. Conduct engineering evaluation of physical site data at all locations.

b. Conduct NEPA (categorical exclusions still to be determined) analysis for resistivity counters. 

IV. Initiate marking of steelhead in the lower Imnaha with radio tags (fall only).

a. Establish fixed radio tag tracking stations in Big Sheep and in the upper Imnaha River.

2003:

I. Continue weir monitoring in Horse Creek.

II. Initiate weir operation in Camp Creek, Freezout Creek, Grouse Creek, Crazyman Creek, and Gumboot Creek. 

III. Install test resistivity counter in either Cow Creek or Lightning Creek to test application and validity in comparisons to weir counts.

a. Refine site selection in study for resistivity counters based on test results.

IV. Continue marking steelhead in the Lower Imnaha with radio tags (spring and fall).

a. Track fish movement and location via fixed and mobile receivers.

2004:
     

I. Continue weir operation in Horse Creek, Camp Creek, Freezeout Creek, Grouse Creek, Crazyman Creek, and Gumboot Creek.  Operate upper Imnaha Gumboot weir if construction under NEOH is complete. 

II. Continue to test resistivity counter in either Cow Creek or Lightning Creek to test application and validity in comparisons to weir counts.

a. Refine site selection in study for resistivity counters based on test results.

b. Develop implementation for combination remote monitoring with randomized validity monitoring with weirs for implementation in 2005.

III. Continue marking steelhead in the Lower Imnaha River with radio tags (spring and fall).

a. Track fish movement and location via fixed and mobile receivers.

c. Rationale and significance to Regional Programs
Initiation of this project would allow movement toward developing the escapement abundance data sets that provide a scientific basis for management, conservation, and allow evaluation of recovery thresholds (NMFS Biological Opinion 2000).  This proposed project is a critical aspect of a viable population management strategy in that it provides quantitative adult escapement abundance information that is recognized within the scientific community (Foose et al. 1995, Botkin et al. 2000) and in recovery planning efforts (NMFS Biological Opinion 2000).  Quantifying adult salmon spawner abundance will provide a direct measurement of benefits of the Northwest Power Planning Council’s Fish and Wildlife Program projects (funded by BPA) and effects of recovery alternatives.  In addition, the goals and objectives of this proposal are consistent with and recommended by action plans identified in the Biological Opinion, Fish and Wildlife Program, Salmon River Subbasin Summary, and Wy-Kan-Ush-Me-Wa-Kush-Wit (Spirit of the Salmon; CRITFC 1995).

Action 179 in the NMFS Biological Opinion (2001) call for defining populations based on biological criteria and evaluating population viability in accordance with NMFS’ VSP approach.  This proposed project will focus on assessing steelhead population abundance and data necessary to estimate the population growth rate.

Action 180 in the NMFS Biological Opinion (2001) calls for Population Status Monitoring.  This proposed project was developed to provide Tier 2 level population monitoring which will define population growth rates, detect changes in those growth rates or relative abundance in reasonable time.

Action 174 in the NMFS Biological Opinion (2001) directs funding contributions as appropriate for additional sampling efforts and specific experiments to determine relative distribution and timing of hatchery and natural spawners in relation to the reform of existing hatcheries and artificial production programs.  This proposal will quantify and determine the spatial distribution of hatchery origin adults from the LSRCP Little Sheep Creek hatchery program into natural production areas with in the Imnaha River subbasin.

Action 193 in the NMFS Biological Opinion (2001) states that the action agencies shall investigate state-of-the-art, novel fish detection and tagging techniques for use, if warranted, in long-term research, monitoring, and evaluation efforts.  This project looks to develop and validate the use of remote monitoring passive fish detection methods (resistivity counters). If successful resistivity counters would become the primary adult steelhead abundance monitoring method with random validation occurring with temporary weirs.

Hierarchical Tier 1 monitoring will be provided by data from this project in the form of status of spawners, juveniles, and hatchery-origin spawners.  Some habitat monitoring will be provided by this project with stream temperature data, and in-stream flow data.  The goals of Tier 2 monitoring will be provided by this project measuring spawner and redd counts at specific sites, juvenile density and emigration estimates, counts of hatchery fish on spawning sites, counts at weirs, and age structure of spawners on sites (NMFS  BIOP 2000 9.6.5.2)

This proposal supports the NPPC Fish and Wildlife Plan (NPPC 2000) under an adaptive management process using an experimental approach (III.B.2) to achieve abundant and productive fisheries that are able to support Tribal and non-tribal harvest (III.C.1), implement no-net decline management actions that support the recovery of ESA listed stocks (III.C.1 and 2.a), and evaluate effectiveness of NMFS Biop RPA’s and other management actions (III.D.9).  Specifically, providing empirical data necessary to adequately describe the biological performance in terms of abundance and diversity (III.C.2) of steelhead in key individual tributaries to address critical uncertainties and data gaps (III.D.9) described in the Imnaha River subbasin summary under needs and goals sections (see below). This proposal implements actions required under the Artificial Production Review addressing the risks, benefits, and critical uncertainties associated with application of artificial propagation  (III.D.4) and evaluates those factors in-relationship to natural/reference stocks throughout the entire Imnaha River subbasin.

The proposed steelhead project fulfills existing goals, objectives, strategies, and needs identified in the Imnaha River Subbasin Summary (Rabe et al. 2001).   Fish hatchery and fisheries research needs outlined in the Imnaha Subbasin Summary that relate specifically to activities proposed by this project are as follows:

Hatchery Steelhead

· Complete genetic profiling within the subbasin to determine population structure, gene flow and genetic diversity within the subbasin. This proposal will collect representative tissue samples from adults in all spawning aggregates in the Imnaha River subbasin and will complement ongoing genetic analysis from young-of-the-year O.mykiss throughout the Imnaha River subbasin.

· Continue gene conservation efforts (cryopreservation) for steelhead to preserve genetic diversity within the subbasin.  Operation the weirs in this proposal would provide expanded opportunities to collect germplasm from steelhead kelts.  

Monitoring & Evaluation

· Continue and expand efforts to quantify juvenile abundance and smolt-to-adult return rates (SAR) of wild/natural and hatchery reared steelhead.  This proposal will quantify adult steelhead abundance in tributary specific spawning aggregates and develop spawner to spawner ratios over time.  

· Continue and expand monitoring of hatchery supplementation and interactions with natural fish.  This proposal will quantify the contribution (proportion of total adult steelhead) of hatchery origin fish into non-supplemented tributaries throughout the subbasin. 

· Need to determine genetic population structure to define steelhead sub-populations within the subbasin. This proposal will collect representative tissue samples from adults in all spawning aggregates in the Imnaha River subbasin and will complement ongoing genetic analysis from young-of-the-year O.mykiss throughout the Imnaha River subbasin.

· Use improved statistical sampling techniques to ensure current spawning ground surveys are an appropriate measure of productivity. Using these techniques, reassess escapement and spawner/recruitment goals.  This proposal will provide a direct measure of  adult steelhead escapement upon which subsampling and escapement indices can be compared. 

· Need to calculate returns per spawner from index surveys to determine if this relationship is improving as smolt passage facilities are modified at Columbia and Snake River dams. Consider alternative approaches to assess population status.  This proposal would provide best measure of populations status and provide non-biased and accurate spawner/recruit data.

· Need to determine life history and movement patterns of steelhead including assessment of adult holding areas, juvenile rearing areas, and juvenile migration patterns. This proposal will identify adult holding areas and provide descriptions of fish movement/behavior.  

· Need to determine extent of hatchery straying within the subbasin to control potentially adverse genetic effects on the endemic population(s).  This proposal will quantify the extent of hatchery dispersion into tributary streams.  Although not currently proposed this proposal could facilitate the exclusion of hatchery origin adults to natural production areas

· Need to determine extent of summer steelhead distribution within the subbasin at various life history stages.  This proposal will identify the presence/absence of anadromous steelhead in all major tributaries.

· Need to monitor summer steelhead by examining drainage escapements and population trends.  This proposal initiates a long-term monitoring of steelhead escapement in the Imnaha River subbasin. 

· Need to evaluate the success of artificial production programs for restoring fisheries and increasing natural spawning populations.  This program will provide non-biased and precise population abundance data which is the key to determining population status change.

This project has a clear relationship to specific objectives in the Imnaha River Subbasin Summary.  The research, monitoring and evaluation goal of the federal government is to identify trends in abundance and productivity in populations of listed anadromous salmonids.  Accurate long-term abundance data sets will provide the most reliable means of determining population status (i.e. abundance, trend, distribution, and variation).  This project is relevant to the following objectives and strategies:

· Objective 1 Conduct population status monitoring to determine juvenile and adult distribution, population status and trends.

· Objective 2 Monitor the status of environmental attributes potentially affecting salmonid populations, their trends, and associations with salmonid population status.

· Objective 3 Monitor the effectiveness of intended management actions of aquatic systems, and the response of salmonid populations to these actions.

· Objective 5
· Strategy 2.  Conduct Tier 2 monitoring to obtain detailed population assessment and assessments of relationships between environmental characteristics and salmonid population trends.

Monitoring of chinook salmon abundance would aid the Nez Perce Tribe in determining if their goals to “Restore anadromous fish in rivers and streams at levels to support the historical, cultural, and economic practices of the tribes.” and “Reclaim anadromous and resident fish resource and the environment on which the resource depends for future generations.” were successful.  The project would also allow the Tribe to determine if the status of their management objectives 1, 3 and 6 were successful (“Restore and recover historically present fish species”, “ Manage salmon and steelhead for long-term population persistence.”  “Implement effective monitoring and evaluation of supplementation and habitat enhancement programs of project-specific and reference stream (control) locations.”).  This project would specifically fulfill the requirements of Nez Perce Tribe research monitoring and evaluation objectives.

· Objective 1.
Conduct Lower Snake River Compensation Plan (LSRCP) hatchery evaluations.

· Strategy 7.
Determine adult steelhead abundance, spatial structure, and genetic diversity.
· Objective  4.
Develop a comprehensive monitoring and evaluation plan including a summary of existing information on chinook and steelhead population status, including base line genetic stock structure.

· Strategy 4.
Summarize spawning distribution and timing, juvenile emigration and survival, juvenile (hatchery)  releases, life history, ecological interactions, genetics, and fish health.

· Strategy 5.
Identify critical uncertainties regarding the condition of stocks in the Snake River Basin and associated with supplementation of those stocks.

Monitoring of steelhead population status is a stated objective for the Oregon Department of fish and Wildlife.

· Objective 8:
Determine relative reproductive success of naturally-spawning hatchery and wild steelhead and chinook salmon in the Imnaha River Basin.

· Strategy 2.  
Implement monitoring and evaluation to assess health, status and productivity of natural populations.

· Action 2.1.  
Determine genetic diversity, using DNA analysis, of natural steelhead stocks in the Imnaha River basin by sampling 5 representative tributary basins for four consecutive years.

· Action 2.2.  
Monitor natural escapement and characterize spawning populations.

· Action 2.3.  
Evaluate ability to estimate escapement and straying and ability to characterize spawning populations.

· Action 2.4.  
Capture and enumerate returning adult fish at weirs on the Imnaha River and tributaries.

The first goal of Oregon’s Steelhead Plan is to sustain healthy and abundant wild populations of steelhead.  The following objectives will be used to achieve this goal:

· Objective 5.
Monitor the status of wild steelhead populations so that long-term trends in populations can be determined.
Wy-Kan-Ush-Me-Wa-Kush-Wit (Spirit of the salmon) provides guidance to “Establish and monitor escapement checkpoints at mainstem dams and in index subbasins.  ….Methods to be used include video counting at hydropower dams and at key locations in tributaries….  The least intrusive method should be used to collect the necessary information….  Establish additional monitoring programs for each of the subbasin tributary systems to monitor adult escapement and resulting smolt production, and to evaluate (by measuring the number of adults returning) the ability of managers to meet goals set by the Columbia River Fish Management Plan (CRFMP).”  

d. Relationships to other projects 

This project would be a cooperative effort among Tribal, state and federal agencies and independent scientists that would complement ongoing research and management activities.  Project activities would actively seek collaboration and coordination with other agencies to establish standardized monitoring efforts that are comparable between streams and that provide regional information application.  Adult steelhead abundance monitoring would be closely coordinated with the National Marine Fisheries Service for ESA recovery metrics.  

The Nez Perce Tribe’s LSRCP Evaluations project monitors adult steelhead escapement in Lightning Creek and Cow Creek.  Stock status of wild steelhead in the Imnaha River subbasin was initiated in 2000 with operation of an adult escapement weir in Lightning Creek.  This effort has been expanded to Cow Creek in 2001.  The current proposal relies on the continuation of this monitoring and identifies Cow or Lightning creek as a test site for a resistivity counter due ability to link tests to direct counts.  The LSRCP Program cooperators in Oregon are assessing steelhead population structure through genetic information from juvenile O. mykiss.  A sample collection strategy was developed and initiated in 1999 to allow DNA genetic analysis of stock structure for steelhead in Imnaha and Grande Ronde subbasins.  Twenty areas were targeted for sample collections. These sample collections are scheduled to continue for at least four years (through 2002). A long-term genetics monitoring (perhaps with reduced effort) is expected to occur as long as supplementation of steelhead populations in the system occurs. 


The LSRCP program through ODFW operates the Little Sheep Creek adult collection and acclimation facility.  Evaluation of hatchery returns and wild returns to the Little Sheep Creek weir is conducted annually.  Creel surveys are conducted. ODFW is conducting is study addressing the contribution of resident O.mykiss in the Grande Ronde subbasin through otolith analysis. This information will provide inference to the Imnaha River subbasin and address aspects that this proposal is not addressing. 

The Northeast Oregon Hatchery project (198805301) is currently developing HGMP for steelhead in the Imnaha River subbasin. The Northeast Oregon Hatchery project will provide a comprehensive umbrella for evaluations of chinook and steelhead once completed.  As part of the NEOH a new weir will be constructed that will allow operation/trapping through high flow conditions. This weir will be operated to monitor adult steelhead as part of this proposed project. 
The Imnaha River Smolt Monitoring project monitors juvenile fish emigration from the Imnaha River subbasin. This project in coordination with NPT LSRCP efforts has provide a time series of survival estimates through the hydro system. This project is being expanded to provide juvenile production estimates and smolt-to-adult survival rates for both chinook and steelhead. PIT tagged returning adult steelhead will be monitored in this proposal’s weirs.  These PIT tagged fish may provide an opportunity to radio tag a representative sample of Imnaha origin fish monitor their distribution to the trough the Imnaha River subbasin. These projects together will provide a full picture of steelhead population status in the Imnaha River subbasin as defined by McElhany et al. (2000).     

This project will seek close coordination and collaboration with the NMFS as it seeks to provide standardized tributary specific adult steelhead spawner abundance information necessary to monitor recovery threshold abundance over time.  Modification of the current Section 10 permit may be needed to cover the application of this project.  Other managers will also be coordinated with during the study.  Management coordination will occur with the Oregon Department of Fish and Wildlife (ODFW).  Coordination will occur with the U.S. Forest Service as a federal land manager (Wallowa Whitman National Forest).

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods
Goal: Establish steelhead population status information in the Imnaha River subbasin to support a scientifically defendable fisheries management process.

Objective 1:  Quantify steelhead adult escapement/abundance into tributary specific areas of the Imnaha River subbasin.

Task 1.1: Annually install and operate adult steelhead fish counting stations in Horse Creek, Camp Creek, Freezeout Creek, Grouse Creek, Crazyman Creek, upper Imnaha River, and Gumboot Creeks to directly enumerate adult steelhead spawner escapement. 

Approach: Weirs (approach recognizes existing adult escapement data collection in Cow, Lightning, and Little Sheep creeks under the LSRCP).  Initiation of data collection for the upper Imnaha River area will be delayed until construction of new adult weir facilities at the existing Gumboot adult chinook salmon collection facility under NEOH. The final funding recommendations for FY 2002 Blue Mountain Province is scheduled for January 2002 with subsequent contract development between project sponsors and BPA after that date. Given funding decisions, contract processing, and equipment purchasing will not be completed prior to initiation of 2002 biological sampling periods in February, full implementation of weir operation is recommended to start in 2003.  Direct escapement monitoring via weir operation in Big Sheep Creek is not being developed under this project due to inability to adequately operate a temporary weir structure under prolonged high flow conditions. An estimate of wild steelhead escapement into Big Sheep Creek is addressed in Objective 1 Task 4. This study will only address anadromous adults and will not be address the contribution of resident O.mykiss to anadromous O. mykiss population dynamics. The first use of this abundance data will be to quantify the current status of adults in specific tributaries.  The long-term use will be to document population growth trends, and then used in the evaluation of management actions.

Angled upstream and downstream temporary/portable weirs and fish traps will be installed to capture, enumerate and collect data from adult steelhead before release upstream/downstream of the fish counting station.  The guide fences will be installed at a 30 to 45 degree (upstream) angle to the bank, so as upstream migrating adult salmon encounter the fence they will continue to be oriented upstream and move into the holding area.  The holding area will be installed in the channel thalweg, which is anticipated to be the preferred adult steelhead migration corridor.  The upstream guide fence is similarly angled to the bank to guide downstream moving adult fish in to a separate holding area. The weir structures include tripod supported upstream and downstream guide fences with downstream and upstream holding areas. Additional weight is placed on the horizontal braces of each tripod into which rock is placed to anchor tripods in place. Picket stringers are constructed of 1/4 inch angle iron with one inch diameter holes punched two inches on center. The fish holding area is constructed of aluminum angle with dimensions of four feet wide by six feet long.  A transition section is located near the holding area to direct fish into the holding area.  The guide fence is attached to the counting chamber and transitions with an adjustable wing panel located at each outer corner of the transitions.  Installation of the guide fence at any angle between 30 and 45 degrees is possible with the hinged wing panels.

The weirs would be operated from late-January through July 1, or ten days after the last steelhead is captured.  Operation dates will be adjusted for migration timing in individual tributaries. The traps would be checked twice a day for captured fish and debris maintenance.  



Products: 
(1)  Direct enumeration of adult steelhead escapement 

(2) Recruit per spawner ratio for individual tributaries





(3) Female-to-female ratio for individual tributaries





(4) Run timing for individual tributaries expressed as mean date and variance, 10 and 90% percent arrival dates, and range of fish movements.  
Task 2:  Conduct mark-recapture studies to estimate adult escapement as a back-up population estimate if direct measurement is not achieved in Task 1 streams. 

Approach:  See weir operation approach in Objective 1, Task 1 for weir operation and Objective 1, Task 3 for fish marking methods.  Particularly important in the fish marking methods below is the application of a double left opercular punch will be given using a paper hole punch and a Tyvek disk tag will be applied to the right operculum to all first time captured fish (unique fish).  Steelhead captured in the downstream movement box will be examined for opercular punches and Tyvek disk tags. The upstream trap and marking will serve as the initial capture period and the downstream trap will serve as the second sampling period.  

It is likely that weir/trap operation will be discontinuous due to high flow and debris.  Depending on the relationship of the non-operation dates to run timing and the period of time traps are not operated variable assumptions could be violated.  Testing of the assumptions and selection of the most appropriate mark/recapture approach will be done on an annual basis. Unbiased estimates of population abundance can achieved with as few as four recaptures (Cousens et al 1982).  Recent studies using similar methods in the Imnaha River subbasin have demonstrated the ability to recapture 40 to 50 percent of marked fish (over 15 recaptures). Adjusted Peterson (Chapman 1951; Seber 1982), and Scheafer (1951) estimates are commonly used but biased if assumption are not met (Cousens et al 1981).   McGregor et al. (1991) used stratified population estimation (Chapman and Junge 1956; Darroch 1961) due to ability to accommodate varying capture probabilities in tagging and recovery.   We will use this approach and stratify upstream trapping time periods if the tests of chi-square tests of tagged to untagged recoveries over time are violated. Stratified abundance estimates have larger confidence intervals than un-stratified. Cappiello and Bromanghin (1997) discuss using Bailey closed population model (Seber 1982) and used coefficient of variation describe the relative accuracy and precision of the multiple population estimates.  Special mention is made that the methods should be tested under low abundance levels, due to increased needed accurate and precise estimates of minimum escapements. This may likely be the case in the study streams being addressed. Rajwani and Schwarz (1997) address adjustment of estimates for missed tags in salmon escapement surveys. We do not believe that missed tags identification is an issue with our study design.  Fish receive two marks, which have long-term retention and easy identification.  Multiple software packages exist that compute mark/recapture population estimates, including Arnason at al. 1996 and SPAS which computes Darroch, Schaefer, Pooled Petersen, least-squares, and maximum likelihood (ML) Darroch estimates.  
 

Products: 
(1) Estimate of adult steelhead escapement in individual tributaries





(2) Estimate of stream residence time (staging and spawning time in tributaries)

Task 3: Collect biological information of fork length, sex, scales, general fish health, examine for marks/tags, scan with PIT tag and CWT scanners, and collect fin tissue sample for DNA analysis (see Objective 2 Task 3) from all adult steelhead captured in individual tributaries.

Approach:   Steelhead in the upstream movement box will dipped out with cotton dip net and place into a moist canvas sling/measuring box. Data including fin clips, sex, spawning condition (pre/post), and fork length will be recorded.  Scales will be collected from just behind the dorsal fin and above the lateral line using a blunt knife and forceps. A paper hole punch will be used to collect fin tissue from the caudal or dorsal fins for  DNA genetic characterization before release upstream of the trap. A double left opercular punch will be given using a paper hole punch and a uniquely numbered Tyvek disk tag will be applied to the right operculum.    Non-target species will be measured (sub-sample 25/day/species) and released.  Steelhead and non-target species will be release into a pool/slack water above the weir.

Steelhead captured in the downstream movement box will be examined for opercular punches and Tyvek disk tags.  Marked fish will be checked for spawning condition (pre or post-spawn) and released downstream.  Downstream moving non-marked steelhead and non-target species will be handled with the same procedures as upstream moving fish with the exception of a downstream release.  



Products: 
(1) Length frequency of returning adults






(2) Sex ratio of returning anadromous adult steelhead






(3) Age at Return (freshwater and saltwater) scales by sex  





(4) Hatchery dispersion/contribution rates (Hatchery:Natural ratio) 

Task 4:  Estimate wild origin adult steelhead abundance and spatial distribution throughout the Imnaha River subbasin in areas not surveyed directly with fish counting stations.

Approach:  Two areas within the Imnaha River subbasin have stream flow characteristics that will not allow direct enumeration of adult steelhead using portable/temporary weirs; Big Sheep Creek above its confluence with Little Sheep Creek and the mainstem Imnaha river downstream of the existing Gumboot weir.  Adult escapement in these areas will be estimated using mark/recapture methods described by Barton (1992) in a study of fall chum salmon. This approach uses the total population estimates obtained from the individual tributaries with weirs in combination with population distribution estimates obtained from radio tagged fish of the total Imnaha river subbasin. The population estimate for Big Sheep Creek and the mainstem Imnaha area can then be calculated as an expanded percentage of the directly enumerated areas. Variance of the estimates is calculated using methods describe by Seber (1982).  

Initial marking of representative fish will occur via science angling (fishing) in the lower Imnaha River over the migration period starting in September and continuing through May.  Up to 200 wild steelhead will be equipped with a radio tag and released. Biological characteristics and tissue sample will be collected prior to release. Fixed location radio tag receivers will be operated in Big Sheep Creek just upstream from its confluence with Little Sheep Creek and at the Gumboot weir facility (until construction of new weir is completed).  Mobile radio tracking will occur along the mainstem Imnaha River weekly from September through March and twice a week during April and May.  

Product: 
(1) Estimate of steelhead spawner population abundance in the mainstem Imnaha River and Big Sheep Creeks. 

(2)Relative spatial distribution of anadromous adult steelhead throughout the entire Imnaha River subbasin. 

(3) Description of in river migration behavior.
Task 5:  Determine the genetic stock structure of adult steelhead throughout the Imnaha River subbasin. 

Approach:  Tissue samples will be collected from all adult steelhead captured under Tasks 1.1 and 1.4.  A subsample of 40 to 60 fish from each tributary will be characterized by using a suite of microsatellite markers (variable-number simple_sequence repeats). This work will complement similar analysis that is ongoing under the Fish and Wildlife Service’s Lower Snake River Compensation Plan (LSRCP) evaluation studies on juvenile steelhead in 20 tributaries in the Imnaha and Grande Ronde river subbasins.  The primary objective is to describe the genetic stock structure, gene flow between spawning aggregates, and determine effective population size.  These efforts will provide a substantial body of genetic data (a total of 12 polymorphic loci) for populations of acute management concern.  The following 12 loci will be screened that have been examined previously in Columbia River steelhead: Ocl1, Ogo4, Oki3, Omy77, Ots1, Ots2M, Ots3, Ots4, Ots100, “OtsB5,” p53, and Ssa85.  

Product: 
(1) genetic profile of population structure

(2) gene flow between subpopulations





(3) effective population size
Objective 2:  Assess the feasibility/validity of remote monitoring approaches to quantify adult steelhead escapement in select tributaries of the Imnaha River subbasin. 

Task 1: Develop design and construct temporary/portable resistivity counter for test operation. 

Approach: Design resistivity counter to operate in streams characteristic of the Imnaha River tributaries. We acknowledge that uncertainty exists in terms of the environmental analysis under NEPA that may be required for this project.  We desire to use the most “fish friendly” technologies available that will produce the best results.  Much depends on the technology design and permanency of the abundance monitoring structure.  Based upon the site selection and technology to be used, the environmental analysis can begin and continue concurrently along with the engineering design phase.  We envision this structure complying with NEPA categorical exclusion parameters.  




Products:  
(1) Prototype resistivity counter






(2) NEPA Review

Task 2:  Install and operate a temporary/portable resistivity counter in Lightning Creek.

Approach:  Operate a resistivity counter in Lightning Creek to test and calibrate detection.  The resistivity counter will be compared to direct observation obtained through operation of the existing weir. Results will be used to evaluate the validity of this approach for long-term monitoring in a sub-set of tributaries. Testing will occur for a minimum of two years. 

Products: 
(1) Validation of resistivity counter in comparison to direct enumeration

Objective  3: Collect stream temperature and discharge data to correlate with staff gauge information in all tributaries directly monitored for adult escapement.


Approach:  We will measure stream discharge at established transects on a weekly basis, and more frequently during freshet conditions to establish a discharge and staff gauge relationship. Constant recording thermographs would be installed to describe water temperatures in major tributaries of the Imnaha River subbasin.  Adult steelhead spawner migration will be examined in relation to water temperature and stream discharge to describe relation between these variables.

Task 3.1: 
Install constant recording thermographs and document hourly water temperature at the facility sites, year-round.


Task 3.2:
Install a staff gauge and collect stream discharge information that is sufficient to develop discharge curves for each tributary.  

Products:  
(1) Stream discharge and water temperature profiles for all study streams.

(2) Adult steelhead spawner migration timing in relation to water temperature and stream discharge.

Objective 4:  Coordinate study activities and communicate results with resource managers and other interested parties. 

Approach: Timely and thorough communication of the projects of performance and results is critical in the adaptive management process at the project level.   Common to all monitoring projects are information sharing, information management, and summary reporting.  This information will then be shared with co-managers through several ongoing regional communication and review processes such as ESA consultation and co-management meetings.

Permitting requirements would depend upon results of engineering analysis and design, and NEPA.  It is unknown if the National Marine Fisheries Service will seek an umbrella definition of what environmental analysis may be required for comprehensive abundance, population growth, and life stage survival monitoring of listed salmon (NMFS 2000).  Currently, a Section 10 research permit application with the National Marine Fisheries Service exists for operation of weirs in four tributaries of the Imnaha River.  The Nez Perce Tribe does not recognize that the Endangered Species Act takes precedence over or precludes Tribal sovereignty or rights in any manner.  However, the Tribe does recognize that salmon are listed as a threatened species, and strongly believes in coordination efforts to monitor, conserve, protect and recover populations at low levels of abundance and high risk of extirpation.  In that regard the Columbia River Inter-Tribal Fish Commission maintains a Section 10 permit, by and through the Bureau of Indian Affairs, coordinating Tribal activities relative to listed salmon and steelhead populations.  Current Section 10 permits under the ESA would have to be modified to allow for the identified steelhead abundance monitoring in all the tributaries of  Imnaha River subbasin.  


Task 1:  Develop annual statement of work


Task 2:  Develop quarterly reports

Task 3:  Verify primary data and post with associated metadata to NPT and StreamNet web sites. 


Task 4:  Develop Endangered Species Act section 10 permit summary reports


Task 5:  Develop annual reports

Task 6:  Develop peer reviewed journal publication on metapopulation status and dynamics.  

Task 7: Supply stock status data to and participate in regional conferences and work groups including NMFS Technical Recovery Teams and NMFS Biological Opinion Evaluations.


Task 8: Participate in Northeast Oregon Annual Operating Plan  (AOP) development.

g. Facilities and equipment
This project would be operated out of the Nez Perce Tribe’s Enterprise Field Office.  This office currently houses four research projects.  Existing office equipment and support services (copier, fax, phone systems, etc.) will be shared. Additional storage space would be needed for weir materials.  Office furniture, computers, and operating supplies would need to be purchased. Most of this project is field oriented.  Field supplies will need to be secured prior to project implementation, including: weirs, radio tag receivers, and travel trailers. 
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Jay Hesse, Research Coordinator (0.1 FTE)

Nez Perce Tribe

Department of Fisheries Resource Management

EDUCATION:

M.S. in Fisheries, Michigan State University, 1994

B.S. in Fisheries and Wildlife, Michigan State University, 1992

DUTIES:

Technical direction and supervision of fisheries research projects, research coordination, Nez Perce Tribe LSRCP project implementation, report writing, monitoring and evaluation plan and  proposal development, tribal fisheries research representation at federal and state meetings, budget preparation, personnel supervision.   

PROFESSIONAL EXPERIENCE:

Fisheries Research Coordinator. Nez Perce Tribe Department of Fisheries Resources Management.  October 1997 – present.

Project Leader, Idaho Salmon Supplementation Study.  Nez Perce Tribe. July 1994 - October 1997.

REATED PUBLICATIONS:

Hesse, J.A. and S.P. Cramer. 2000. Monitoring and evaluation plan for the Nez Perce Tribal Hatchery: Phase 1 Action Plan. Prepared for Bonneville Power Administration, Project 8335000. Nez Perce Tribe, Lapwai, Idaho.

Hesse, J A. and J.R. Harbeck. 2000. Northeast Oregon hatchery spring/summer chinook salmon conceptual monitoring and evaluation plan. Pages 1-26 in Ashe et 
al. Northeast Oregon hatchery project: spring chinook master plan. Bonneville Power Administration, Portland, OR. DOE/BP-3267.

Hesse, J.A. 1997.  A-run steelhead status in tributaries of the lower Clearwater River, Idaho.  In Interactions of hatchery and wild steelhead in the Clearwater River of Idaho. 1995 Progress Report, Fisheries Stewardship Project, USFWS Report.  November 1997.

Hesse, J.A., P.J. Cleary, and B.D. Arnsberg.  1995.  Salmon Supplementation Studies in Idaho Rivers.  Annual Report - 1994.  U.S. Department of Energy - Bonneville Power Administration.  Portland, Oregon.

Hesse, J.A. 1994.  Contribution of hatchery and natural chinook salmon to the eastern Lake Michigan fishery, 1992-1993.  Masters Thesis, Michigan State University.
Paul A. Kucera, Director of Biological Services (0.1 FTE)

Nez Perce Department of Fisheries Resources 

EDUCATION:

Graduate Studies - MS





University of Idaho 1984-1987





Major: Fisheries Management.





Bachelor of Science. 1975.





Utah State University.





Major: Fisheries Management.

PROFESSIONAL EXPERIENCE:
1992-present

Senior Fisheries Biologist, Acting Fisheries Program Manager, and currently as Director of Biological Services with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for research projects, Department program direction and administration of the Fisheries Research Division.

1988-1991

Senior Fisheries Biologist with the Nez Perce Tribe Fisheries Department.  Adult salmon population status monitoring and LSRCP hatchery evaluation studies in major river subbasins in the Snake River.

1987-1988

Acting Fisheries Program Manager with the Nez Perce Tribe Fisheries Department.  Responsible for fisheries program management and direction.

1984-1986

Senior Fisheries Biologist with the Nez Perce Tribe Fisheries Department.  Conducted research on juvenile steelhead trout  life history characteristics and abundance in relation to physical habitat parameters on five streams.

1982-1983

Project fisheries biologist with the Nez Perce Tribe Fisheries Department.  Responsible for conduct of a physical and biological inventory of streams on the reservation proper with emphasis on anadromous salmonids.

1978-1980

Fisheries biologist with the Colville Confederated Tribes Fish and Wildlife Department.  Developed fishery management programs for the Colville Tribe on their 1.3 million acre reservation and the 1.7 million acre ceded area.

1975-1978

Fisheries research biologist with W.F. Sigler and Associates, Environmental Consulting Firm.  Ecological and fish life history research on 110,000 acre Pyramid Lake, Nevada.


Related Publications
Cleary, P.J., M.L. Blenden, and P.A. Kucera. 2000. Emigration of natural and hatchery chinook salmon and steelhead smolts from the Imnaha River, Oregon, October 14, 1997 to June 16, 1998.  Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Kucera, P.A. and M.L. Blenden.  1999.  Chinook salmon spawning ground survey in Big Creek and tributary streams of the South Fork Salmon River, Idaho, 1992-1995.  Assessment of the status of salmon spawning aggregates in the Middle Fork Salmon River and South Fork Salmon River.  Technical Report 99-7.  Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.


Armstrong, R. and P.A. Kucera. 1999.  Salmonid Gamete Preservation in the Snake Basin, 1998. Annual Report to Bonneville Power Administration, Portland OR, Contract 97-AM30423, Project 97-038-00.  BPA Report DOE/BP-30423-3. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.


Armstrong, R. and P.A. Kucera. 2000.  Salmonid Gamete Preservation in the Snake Basin, 1999. Annual Report to Bonneville Power Administration, Portland OR, Contract 97-AM30423, Project 97-038-00, and U.S. Fish and Wildlife Service, Cooperative Agreement No. 141109J003. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.


Faurot, D. and P.A. Kucera.  2001.  Adult chinook salmon abundance monitoring in the Secesh River and Lake Creek, Idaho, 1999.  Annual report to Bonneville Power Administration.  Nez Perce Tribe Department of Fisheries Resources Management.  Lapwai, ID.

Michael L. Blenden

Nez Perce Tribe 

Department of Fisheries Resources Management
EDUCATION:

Bachelor of Science. 1990.

University of Idaho. 

Major: Fishery Resources 

PROFESSIONAL EXPERIENCE:

1991 - Present
Nez Perce Tribe-Department of Fisheries Management

Title:

Fisheries Biologist for Lower Snake River Compensation Plan Evaluation Studies

Duties:
Assist in the evaluation of LSRCP hatchery programs.  Install and maintain 2 rotary screw traps. Trap and sample fish (take lengths and weights; read freeze brands; PIT tag chinook salmon and steelhead trout, mark fish by fin clipping or panjet ink).  Collect temperature data using Ryan TempMentors and Onset stowaways.  Database management using Excel, Lotus 1-2-3 spreadsheet, KEDIT text editor and dBASE.  Create graphics using Picture Perfect and Lotus Freelance graphics software. File management using DOS and Windows. Prepare reports and memos using WordPerfect and Word. Upload and download data from the PIT tag information system (PTAGIS) and calculate survival estimates for chinook salmon and steelhead through the Snake and Columbia river hydrosystem.  Conduct salmon spawning ground surveys. Assist with spawning of chinook salmon and steelhead trout, and cryopreservation of chinook salmon sperm. Conduct snorkel counts for fish densities.  Supervise technicians and seasonal aides. Write and review reports. Conduct job interviews.

October 1990 - December 1990
Idaho Department of Fish and Game 

Title:

Technician

Duties:
Assist in the spawning of rainbow trout. Pick egg and fish mortalities. Feed fish. Custodial and maintenance work.

June 1989 - August 1989
Simplot Aquaculture



Title:

Summer intern

Duties:
Raise Tilapia sp. as food fish.  Feed fish.  Pick out mortalities.  Monitor water temperature and dissolved oxygen levels.                    

Related Reports
Blenden, M.L., S.J. Rocklage and P.A. Kucera. 1997. Spring outmigration of wild and hatchery chinook salmon and steelhead trout smolts from the Imnaha River, Oregon, February 23 - June 24, 1996.  Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 132 pp.

Blenden, M.L., P.A. Kucera and E.R. Veach. 1998. Spring emigration of natural and hatchery chinook salmon and steelhead trout smolts from the Imnaha River, Oregon, February 25 - June 27, 1997.  Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Kucera, P.A. and M.L. Blenden. 1998. Summary report of 1997 project activities relating to threatened chinook salmon populations listed under the Endangered Species Act. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.
Cleary, P.J., M.L. Blenden, and P.A. Kucera. 2000. Emigration of natural and hatchery chinook salmon and steelhead smolts from the Imnaha River, Oregon, October 14, 1997 to June 16, 1998.  Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Kucera, P.A. and M.L. Blenden.  1999.  Chinook salmon spawning ground survey in Big Creek and tributary streams of the South Fork Salmon River, Idaho, 1992-1995.  Assessment of the status of salmon spawning aggregates in the Middle Fork Salmon River and South Fork Salmon River.  Technical Report 99-7.  Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.
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		Year		Redd Count		Redds/Mile

		1965		24		8

		1966		108		18

		1967		108		18

		1968		11		2

		1969		24		4

		1970		46		8

		1971		63		10
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Steelie Redd Count Data on Camp

		Subbasins		Stream/Location		From (ft)		To (ft)		Species		Run		Subrun		Production		Life Stage		Count Type		Trend Comment		Trend ID		Compiler		Begin Date		End Date		Year		Count Date		Redds/Mile		Redd Count		Count Per Mile		Value		Sample Method		Calculate Method		Count Comment		Reference

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/22/61		4/22/61		1965		3		8		24		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/6/62		4/6/62		1966		6		18		108		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/6/63		4/6/63		1967		6		18		108		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		3/31/64		3/31/64		1968		6		2		11		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/17/65		4/17/65		1969		6		4		24		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/20/66		4/20/66		1970		6		8		46		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/15/67		4/15/67		1971		6		10		63		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/13/68		4/13/68		1972		6		2		10		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/10/69		4/10/69		1973		6		1		6		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/17/70		4/17/70		1974		6		2		14		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		5/3/71		5/3/71		1975		6		1		4		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/26/72		4/26/72		1976		6		0		1		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/18/73		4/18/73		1977		6		1		6		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/20/74		4/20/74		1978		6		2		11		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/22/75		4/22/75		1979		6		3		16		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/13/76		4/13/76		1980		6		6		34		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/13/77		4/13/77		1981		6		2		9		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/19/78		4/19/78		1982		6		1		7		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/13/79		4/13/79		1983		6		3		17		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/15/80		4/15/80		1984		6		2		14		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/15/81		4/15/81		1985		6		6		39		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/7/82		4/7/82		1986		6		7		43		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/6/83		4/6/83		1987		6		11		64		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/12/84		4/12/84		1988		6		17		101		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/18/85		4/18/85		1989		6		11		65		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/8/86		4/8/86		1990		6		13		78		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		5/18/87		5/18/87		1991		6		4		23		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/29/88		4/29/88		1992		5		2		9		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		12/31/88		12/30/89		1993		5		7		34		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/9/90		4/9/90		1994		5		7		33		Ground		Unknown				Anonymous.  <u>ODFW, Unpublished Wallowa District files.  </u>unpublished, 9999, (StreamNet Library)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		3/28/91		3/28/91		1995		5		2		11		Ground		Unknown				unknown.  <u>Wallowa District Steelhead Spawning Surveys  </u>Unpublished: ODFW, 999, (51836)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/3/92		4/3/92		1996		5		3		14		Ground		Unknown				unknown.  <u>Wallowa District Steelhead Spawning Surveys  </u>Unpublished: ODFW, 999, (51836)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		4/10/93		4/10/93		1997		5		3		17		Ground		Unknown				unknown.  <u>Wallowa District Steelhead Spawning Surveys  </u>Unpublished: ODFW, 999, (51836)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		2/28/94		5/30/94		1998		5		5		27		Ground		Unknown				unknown.  <u>Wallowa District Steelhead Spawning Surveys  </u>Unpublished: ODFW, 999, (51836)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		2/28/95		5/30/95		1999		5		2		10		Ground		Unknown				unknown.  <u>Wallowa District Steelhead Spawning Surveys  </u>Unpublished: ODFW, 999, (51836)

		Imnaha		Camp Creek, trib to Big Sheep Creek		0		96087		Steelhead		Summer		N/A		Natural		Adult		Redds Per Mile		The index area is 5 miles long though the location is not specified. Prior to 1992 the survey length was 6 miles. The creek surveyed once during spawning season.  Survey dates (BegDate and EndDate) for 1998, 1999, and 2000 are ranges established from past		54589		Oregon Department of Fish and Wildlife		2/29/96		5/30/96		2000		5		7		37		Ground		Unknown				unknown.  <u>Wallowa District Steelhead Spawning Surveys  </u>Unpublished: ODFW, 999, (51836)






