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a. Abstract 
The goal of this project is to monitor smolt-to-adult return rates (SAR’s) of an index subpopulation of wild/natural chinook salmon in the Imnaha River.  It will also continue collection of a time series of chinook salmon and steelhead smolt survival information to mainstem dams.   Both types of information would provide accurate performance measures.  The performance measures may be used to monitor changes that occur in natal streams, in migration routes, and survival of Imnaha River adult chinook salmon.  The project will also quantify juvenile emigrant abundance in the Imnaha River to relate to natural production, in-river survival and determination of salmon life history traits.  This information may also be utilized to examine effects of the Lower Snake River Compensation Plan supplementation program.

This project seeks to continue to provide the Fish Passage Center’s Smolt Monitoring Program with emigration data.  The Smolt Monitoring Program is identified in Appendix G of the 2000 FCRPS Biological Opinion (action 1193).  Retrieval of PIT tag interrogation information from mainstem dams provides observations and estimates of arrival timing, travel time, and survival.  This information is used to shape in-season water budget and spill requests for emigrating anadromous salmonid smolts through the mainstem river hydroelectric corridor.  The expected results are a continuation of a series of arrival timing, travel time, and survival data.  

b. Technical and/or scientific background
Historically, the average annual salmon run in the Columbia River above Bonneville Dam was 5 - 11 million fish (CRIFTC 1996).  In the recent past, the sizes of spring and summer salmon populations in the Snake River basin declined steadily and became so depressed below the historic levels that, in 1992, Snake River spring/summer chinook salmon stocks were proposed to be listed as threatened (NMFS 1992).  In 1995, after further input and evaluation, it was requested that Snake River spring/summer chinook salmon be listed as threatened under authority of the Endangered Species Act (ESA) (NMFS 1995).

The Imnaha River sub basin summary states, “anadromous fish production in the Imnaha River subbasin is currently being limited by out-of-subbasin factors. It is generally accepted that hydropower development on the lower Snake River and Columbia River is the primary cause of decline and continued suppression of Snake River salmon and steelhead” (Bryson 2001).

Prior to the construction of the four lower Snake River dams (mid 1950’s) it is estimated that 6,700 adult chinook salmon and 4,000 A-run summer steelhead returned to the Imnaha River (Bryson 2001).  Following construction of the dams populations declined.  During recent years, there have been fewer than 150 natural chinook salmon, in the 2 to 5 year age class, returning (ODFW 1998 as cited in Ashe et al. 2000).  The recreational sport fishery for spring/summer chinook salmon was closed in the mid 1970’s (Carmichael 1998).  The fishery briefly reopened again in 1977 and in June 2001.  The decline of steelhead populations in the Imnaha River sub basin has been correlated with the completion of the Snake River dams (Whitesel et al. 1998).  The decline in the steelhead populations eventually led to a 1997 listing of steelhead populations in the Imnaha River sub basin by NMFS under authority of the ESA (Bryson 2001).  Steelhead populations were listed as threatened.

The Imnaha River natural chinook salmon had little hatchery influence prior to supplementation efforts. A total of 119 adult spring chinook salmon from Hells Canyon Dam were out-planted in the Imnaha River in 1966 (Neeley et al. 1999 as cited in Bryson 2001).  Examination of juvenile salmon in 1976 by Dr. Carl Bond of Corvallis suggested that the out-planted adults had little influence on the population.  Dr. Bond speculated that, “Imnaha specimens represent a genetic strain attuned to that river and probably represent the old, original stock” (Witty 1976).

A direct measure of SARs for the Imnaha River will test the current assumption that anadromous fish productions is limited by out-of-subbasin factors and reduce uncertainties regarding fish per redd and prespawning mortality rates by comparing observations of fish during spawning ground surveys with the expected number of adult returns from SAR estimates.  SARs will also provide more accurate information for PATH and CRI.  These models require accurate information for detailed analysis of fish productivity and survival rates (Mamorek et al. 1998).  Technologies that increase the accuracy of adult detection rates at the natal stream will provide data that is compensatory for all mortality that occurs downstream of the natal stream.  Detection of PIT-tagged and non-PIT-tagged adults that return to the natal stream will provide a more accurate measure of what number of smolts must return as adults to maintain or increase the production or productivity of specific populations.  Adaptive management requires empirical measurements that can evaluate the effectiveness of actions to improve stocks or formally evaluate uncertainties that determine that effectiveness (Mamorek et al. 1998).  Detections of adults at the natal stream will provide empirical measures that can be used for adaptive management.  Additionally, detections of adults at the natal stream will improve evaluation of factors that are designed to meet survival and recovery goals and maximize the amount of learning about uncertainties needed for model operations.  Recruit/Spawner (R/S) and Smolt to Adult Return Rate (SAR) estimates are an integral part of the Cumulative Risk Initiative model (CRI).  Since some controversy surrounds the CRI model about the input data, long-term empirical measurements of R/S or SAR can be used to reduce uncertainties and to verify output from the model to make it less controversial.  If the CRI model can be improved, it provides a second model along with PATH to evaluate survival and recovery efforts in the Columbia River Basin.

Historically, expansion of the number of redds to spawners, expansion of spawners per stream distance, and expansion of harvest rates were used to estimate SAR’s.  During the 1960’s, Raymond (1988) used approximations of escapements and harvest rates to estimate SAR’s for wild Snake River chinook passing the uppermost dam.  He estimated the SAR’s to be between three and five percent.  Mamorek et al (1996) examined Raymond’s work and estimated SARs as escapements to the uppermost dam.  Their values were 2% - 4% SAR’s for Snake River spring chinook salmon and 2% - 5% SAR’s for Snake River summer chinook (Mamorek et al. 1998).  Based upon the historical record, PATH (Mamorek et al. 1998) recommended that an interim goal of 2% - 5% SAR’s be used as a level to ensure no loss of the Snake River chinook salmon population until a more quantitative analysis could be performed.
This project has documented survival of anadromous salmonid smolts in the mainstem of the Snake River as a means of addressing the out-of subbasin limiting factors (Table 1 and 2).  Weekly survival estimates from 1998 to 1999 of natural chinook salmon from the Imnaha River to Lower Monumental Dam have ranged from 70.5 % to 82.4% (Cleary et al. 2000 and Cleary et al. in prep).  Survival estimates of two weekly release groups of hatchery chinook salmon from the Imnaha River in the spring of 1998 to Lower Monumental Dam was 58.4% and 72.4% (Cleary et al. 2000).  The following spring the weekly survival estimates for hatchery chinook salmon from release to Lower Monumental Dam were 59.2% and 62.7% (Cleary et al. in prep).  Weekly survival estimates from the Imnaha River to Lower Monumental Dam, from 1998 to 1999, have ranged from 60.6% to 78.9% for natural steelhead, and from 57.5% to 78.0% for hatchery steelhead.

The earliest survival estimates produced by NPT’s LSRCP emigrations studies estimated a season-wide survival estimate of anadromous salmonid smolts from release at Imnaha River rkm 7 to the tailrace of Lower Granite Dam (Figures 1 and 2).  Since 1993, the season-wide survival of natural chinook salmon from release to the tailrace of Lower Granite Dam has ranged from 76.2% in 1994 to 90.9% in 1995.  Hatchery chinook salmon’s season-wide survival from release to the tailrace of LGR has ranged from 67.1% in 1994 to 80.4% in 1997, since 1994.  Season-wide survival estimates of natural and hatchery steelhead from release to Lower Granite Dam are available from 1995 to 2000.  Natural steelhead estimates range from 83.7% in 1995 to 90.1% in 1997, while hatchery steelhead estimates range from 64.6% in 1996 to 85.8 in 2000 (NPT - unpublished data).

Various authors have identified that mortality of anadromous salmonid smolts occurring in the mainstem Snake River and Columbia River hydrolectric projects may be a limiting factor for salmon recovery and mitigation efforts.  Bell et al. (1981), as reported in Independent Scientific Group (1996), reported a range of 6-20% turbine mortality of juvenile chinook in the Columbia River. Other authors have reported similar ranges in mortality associated with passage through turbines (Iwamoto et al. 1994, Long et al. 1975, Long 1968, Muir et al. 1995a, Giorgi and Stuehrenberg 1988, and Weitkamp et al. 1980). The NPPC (1987) reported that a 15% per dam turbine mortality was a generally accepted figure. More recently, Muit et al. (2001) estimated the “annual average per-project (combined reservoir and dam passage) survival ranged from 86% to 94% for yearling chinook salmon and from 88% to 92% for steelhead.  Other authors have reported that only 46.3-51.9% of Imnaha River hatchery chinook salmon survive from the Imnaha River to Lower Monumental Dam in the Snake River from 1993 to 1997 (Iwamoto et al. 1994, Muir et al. 1995, and Smith et al. 1998). 

The NPPC’s 1987 Fish and Wildlife Program established the Fish Passage Center (FPC) to manage fish mitigation measures on behalf of the fishery agencies and tribes represented on the Columbia Basin Fish and Wildlife Authority  (CBFWA). The FPC accomplishes this through the Smolt Monitoring Program (SMP).  SMP is implemented at selected smolt monitoring sites. The Nez Perce Tribe operates one of these sites on the Imnaha River.  The objectives of the SMP program are to: 1) planning and implementing the annual smolt monitoring program,     

Table 1.  Estimated survival probabilities for weekly PIT tagged release groups of natural and hatchery chinook salmon smolts released from the lower Imnaha River trap from February 26 to June 16, 1998 and from February 28 to June 26, 1999 with 95% confidence limits in parentheses.  Estimates are from release to the tailrace for the trap to Lower Granite Dam and tailrace to tail race for all other sites.  Abbreviations: LGR - Lower Granite Dam, LGO - Little Goose Dam, LMO - Lower Monumental Dam.

Week of Release
Number Released
Trap to LGR

(95% C.I.)
LGR to LGO

(95% C.I.)
LGO to LMO

(95% C.I.)
Trap to LMO

(95% C.I.)

Natural Chinook Salmon








3/15/98
1,698
84.9
(3.3)
111.2
(8.2)
81.1
(9.9)
76.6
(7.8)

3/22/98
280
84.9
(9.4)
101.9
(17.8)





3/29/98
611
83.8
(4.9)
105.9
(9.9)
88.0
(17.2)
78.1
(14.3)

4/5/98
218
86.7
(7.0)
98.6
(10.5)
84.2
(19.6)
71.9
(16.3)

4/12/98
457
88.6
(5.1)
94.1
(8.0)
90.0
(14.1)
75.0
(11.0)

4/19/98
491
90.4
(4.3)
98.9
(7.2)
80.7
(10.7)
72.1
(9.0)












2/28/99
363
88.1
(14.9)
79.8
(14.7)
100.0
(11.2)
70.5
(8.4)

3/14/99
230
84.9
(9.8)
98.6
(12.2)
94.4
(13.1)
79.1
(10.8)

3/21/99
251
91.8
(11.6)
90.6
(13.5)
88.5
(12.2)
73.7
(9.4)

3/28/99
1,118
88.4
(4.1)
96.4
(5.1)
91.9
(5.5)
78.4
(4.7)

4/4/99
741
90.4
(5.1)
97.6
(6.5)
89.3
(7.4)
78.8
(6.1)

4/11/99
1,162
91.5
(3.3)
98.1
(4.1)
91.8
(5.3)
82.4
(4.5)

4/18/99
484
88.3
(4.9)
102.8
(6.7)
90.7
(10.0)
82.4
(8.4)

5/9/99
352
90.4
(10.8)
90.8
(12.9)
93.6
(18.4)
76.9
(14.3)












Hatchery Chinook Salmon








4/5/98
1,007
74.6
(4.3)
105.0
(9.0)
74.5
(11.1)
58.4
(7.8)

4/12/98
987
76.5
(4.5)
96.0
(8.0)
98.6
(16.8)
72.4
(12.0)












4/4/99
653
71.0
(6.9)
89.8
(10.0)
92.8
(6.5)
59.2
(8.0)

4/11/99
664
71.7
(7.1)
90.0
(10.0)
96.1
(14.7)
62.7
(9.4)

 SEQ CHAPTER \h \r 1Table 2.  Estimated survival probabilities for weekly PIT tagged release groups of natural and hatchery steelhead smolts released from the lower Imnaha River trap from February 26 to June 16, 1998 and from February 28 to June 26, 1999 with 95% confidence limits in parentheses.  Estimates are from release to the tailrace for the trap to Lower Granite Dam and tailrace to tail race for all other sites.  Abbreviations: LGR - Lower Granite Dam, LGO - Little Goose Dam, LMO - Lower Monumental Dam.

Week of Release
Number Released
Trap to LGR

(95% C.I.)
LGR to LGO

(95% C.I.)
LGO to LMO

(95% C.I.)
Trap to LMO

(95% C.I.)

Natural Steelhead








3/29/1998
247
83.8
(8.2)
86.3
(15.4)





4/19/1998
714
88.9
(5.0)
107.2
(14.3)
63.6
(13.5)
60.6
(10.2)

4/26/1998
567
88.0
(3.9)
101.0
(8.4)
84.3
(10.7)
74.9
(8.4)

5/10/1998
357
79.8
(5.6)
98.2
(12.1)
80.2
(19.2)
62.9
(14.1)

5/24/1998
712
84.9
(7.4)
96.6
(14.5)
















5/2/1999
261
83.0
(8.8)
99.3
(14.5)
81.6
(17.8)
67.3
(13.1)

5/9/1999
1,053
88.2
(7.2)
99.8
(10.6)
86.2
(10.4)
76.0
(7.6)

5/16/1999
574
91.2
(5.7)
99.1
(8.4)
87.3
(10.6)
78.9
(8.2)












Hatchery Steelhead









4/26/1998
1,449
86.9
(2.7)
92.0
(6.0)
79.6
(8.2)
63.6
(6.1)

5/10/1998
661
77.4
(6.8)
82.4
(12.7)





5/24/1998
1,402
83.8
(5.4)
88.6
(9.6)
77.5
(11.9)
57.5
(7.4)












4/11/1999
998
83.9
(4.5)
93.6
(7.3)
83.2
(9.2)
67.2
(6.7)

4/18/1999
423
81.9
(7.1)
96.9
(11.0)
91.3
(16.5)
72.5
(12.3)

5/9/1999
1,125
84.8
(7.1)
94.9
(10.2)
82.8
(10.2)
66.7
(7.1)

5/16/1999
1,836
85.6
(3.1)
102.6
(5.5)
88.9
(7.4)
78.0
(5.7)

5/30/1999
239
91.3
(6.7)
89.8
(9.4)
109.2
(30.4)
89.5
(24.9)

6/6/1999
740
94.8
(6.5)
84.0
(8.0)
86.0
(13.3)
68.5
(10.2)

6/13/1999
506
80.5
(5.5)
84.7
(7.3)
109.4
(23.1)
74.7
(16.1)
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Figure 1.  Season-wide survival estimates for natural chinook salmon (upper chart) and hatchery chinook salmon (lower chart) released from the Imnaha River trap to Lower Granite Dam, from 1993 to 2000.  Error bars indicate 95% confidence limits. Asterisks indicate upper confidence levels greater than 100%.
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Figure 2.  Season-wide survival estimates for natural steelhead (upper chart) and hatchery steelhead (lower chart) released from the Imnaha River trap to Lower Granite Dam, from 1995 to 1998.  Error bars indicate the 95% confidence limit.

2) developing and implementing flow and spill requests, and 3) monitoring and analyzing research results to assist in implementing the water budget and spill planning and in preparing reports.  A good explanation of how spill is managed and used to improve downstream passage is found in Section II of the 1998 annual report for the Fish Passage Center (Dehart 1999). Section III.C also provides a good comparison of data from several tributary sites including the Imnaha River.  Recent literature supports spill as a management strategy.  Muir et al. (2001) stated that survival estimates from 1993 to 1998 for chinook salmon and steelhead were higher for both species in years when spill was used specifically to pass fish through non-turbine routes.  Summer flow augmentation during the months of June, July, and August in Lower Granite Reservoir was found to be beneficial for subyearling chinook salmon (Conner et al. 1998)

c. Rationale and significance to Regional Programs
The 2000 FCRPS Biological Opinion’s Research, Monitoring, and Evaluation Plan (NMFS 2000) stated in section 9.5.6 calls for population status monitoring.  It recommends monitoring the population growth rate.  However, the authors acknowledge that it will be difficult to detect population responses “due to the normal salmon return times and naturally high variability in salmonid populations.”  The recommended high priority monitoring and evaluation measures called for are the development of short-term measures of stock performance, such as recruits per spawner, and measures, such as survival, that focus on life history stages.  NMFS (2000) estimates in Table 9.2-4 that the egg to adult, or any constituent life stage, survival rate for the Imnaha River chinook salmon population must increase by 126% to 166% before recovery is achieved.  The Imnaha River Smolt Survival and Smolt to Adult Return Rate Quantification Project will provide short term measures of stock performance by producing a SAR for natural chinook salmon at Lower Granite Dam and the mouth of the Imnaha River and juvenile survival estimates from the mouth of the Imnaha River to Lower Granite Dam and Lower Monumental Dam for natural and hatchery chinook salmon and steelhead.  We consider achieving short-term measures of survival as taking the necessary logical steps towards monitoring the population growth rate and population responses due to environmental changes.  The emphasis on providing short term measures of stock performance and life history stages does not change the primary purpose of the original Imnaha River Smolt Monitoring Project and it will continue to supply the Fish Passage Center with in-season migration data as called for in Appendix H, actions 1193 and 1240.  

This program has been providing emigration data to the Fish Passage Center since 1994 when it began participating as part of the Smolt Monitoring by Non-Federal Entities (Project No. 8712700) and began operating as a cost-shared project to the Nez Perce Tribe’s Lower Snake River Compensation Plan hatchery evaluation studies.  The Nez Perce Tribe’s Lower Snake River Compensation Plan hatchery evaluation studies has been collecting emigration data from Imnaha River since 1992 as part of a long term monitoring effort funded by the U.S. Fish and Wildlife Service.  The Imnaha River Smolt Survival and Smolt to Adult Return Rate Quantification program will continue to assist this program in maintaining a time series of data that represent a variety of environmental conditions and hydro-operations. The rationale behind monitoring smolts is to provide managers with in-season information on chinook salmon and steelhead smolt emigration relative to water budget and spill planning in the mainstem Snake and Columbia River hydroelectric corridor.  In-season shaping of the water budget, dam operations and spill requests are crucial to maximize smolt survival past the eight hydroelectric projects.  The Imnaha River provides a tributary specific in-season view of the magnitude of the run from the Imnaha for natural and hatchery chinook salmon and steelhead.   Survival can be improved with specific emigration information.  For example, when this study was initiated in 1994, 90% of the natural Imnaha River chinook salmon smolts migrated past Lower Granite Dam (LGR) before spill was initiated in an attempt to improve survival.  Imnaha Smolt Monitoring Program identified the emigration timing and the ranges in timing from the Imnaha River, and the median and 90% arrival timing dates at LGR.  This demonstrates how the water budget can be shaped to provide improved survival conditions for Imnaha River chinook salmon smolts..  

The proposed monitoring and evaluation activities are designed to provide information at a Tier 2 level, as defined in Appendix G of the FCRPS Biological Opinion (NMFS 2000).   The smolt monitoring research is also designed to address the Tribal Recovery Plan (Wy-Kan-Ush-Mi Wa-Kish-Wit 1995), which states "to develop experimental and monitoring programs in association with these projects to study the relationships between natural and supplemented components of the populations".  It suggests that smolt abundance be estimated at tributary mouths to estimate egg to smolt survival production parameter.  The Tribal Recovery Plan also suggests a suite of juvenile salmon passage alternatives which would require stream reach survival estimates to evaluate effectiveness of the preferred alternative through PIT tagging of smolts.  The Tribal Recovery Plan recommends that additional monitoring programs be established “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.”  

Estimation of SAR’s for the Imnaha River are necessary for implementing a monitoring and evaluation component of the Nez Perce Tribe’s Spring Chinook Master plan for the Northeast Oregon Hatchery Program (Ashe et al. 2000).  The policy process component of the masterplan refers to technical outlines provied by the document entitled “Review of  Artificial Production of Anadromous and Resident Fish in the Columbia Basin” (Brannon et al. 1999, cited in Ashe et al. 2000).  Guieline 17 recommends that a hatchery fish monitoring program needs to be developed on performance from release to return, including information on survival success…(Brannon et al. 1999, cited in Ashe et al. 2000).  The rationale is to compare performance parameters with native (natural) fish.
Funding of the Imnaha Smolt Monitoring Program Imnaha River Smolt Survival and Smolt to Adult Return Rate Quantification program will allow for the continued collection and marking of chinook salmon and steelhead with Passive Integrated Transponder (PIT) tags at a level that will result in juvenile survival estimates to the Columbia and Snake River dams and allows for the analysis of returns of PIT tagged adult chinook salmon as recommended in the FCRPS Biological Opinion (NMFS 2000) in Action 185.  This program will develop a novel fish detection technique as specified in Action 193 by implementing technology developed for detecting adults in the ladders of mainstem dams (Downing 2000).  The development of a passive weir or interrogation facility capable of detecting PIT tagged adult fish would allow for a SAR calculation at the mouth of the Imnaha River and would be another logical step toward monitoring the population growth rate and population response to environmental change.  Although our objectives do not intend to compare the performance of Imnaha River fish with downstream stocks as called for in Action 188, the submission of Imnaha PIT tagging files to PTAGIS will allow for a basin-wide research and analysis to occur in the future.  Action 189 can only occur if enough fish are tagged to determine a SAR.  An example of the use of returning Imnaha River PIT tagged fish used for basin-wide research and analysis is the adult radio telemetry studies conducted by the University of Idaho and the National Marine Fisheries Service.  A total of 30 of the 85 adult natural chinook salmon reported as adult PIT tag recaptures have been radio tagged at Bonneville Dam from 1998 to 2001 (PTAGIS June 21, 2001).  The research is conducted independently from the Nez Perce Tribe. 

Past research for this program was justified under sections 5.1B and 5.1B.1 of the 1987 Columbia River Basin Fish and Wildlife Program.  Under the new 2000 Columbia River Basin Fish and Wildlife Program the primary strategies are as follows: 1) Identify and resolve key uncertainties for the program, 2) monitor, evaluate, and apply results, and 3) make information from this program readily available.  At a basin-wide and sub-basin level, SAR’s of natural chinook salmon is a key uncertainty and needs to be quantified if population status monitoring is to be achieved as called for in section 9.5.6 of the 2000 FCRPS Biological Opinion.  

At the sub-basin level, the Imnaha River Subbasin Summary states  “anadromous fish production in the Imnaha River subbasin is currently being limited by out-of-subbasin factors.”  Management objectives 10 and 13 of the Nez Perce Tribe listed in the Imnaha Subbasin summary identify the desire to “maintain a natural smolt-to-adult survival rate of 2 to 6% for salmon and steelhead” and to “address key limiting survival factors at mainstem hydroelectric facilities.”  More specifically, the Statement of Fish and Wildlife Needs in the summary identify the following monitoring and evaluation needs for chinook salmon: 1) “Continue and expand efforts to monitor the effectiveness of the chinook captive broodstock and LSRCP and NEOH artificial production programs”, 2) “determine smolt-to-adult survival, survival factors, spawning escapement and life history characteristics of natural and hatchery origin spawning populations”, and 3) “monitor smolt and adult survival and migration characteristics and calculate number of returns per spawner to determine if productivity of natural and hatchery populations is affected by modifications of dams on the Columbia and Snake Rivers.”  The statement for the monitoring and evaluation needs for steelhead state “Continue and expand efforts to quantify juvenile abundance and smolt-to-adult return rates (SAR) of wild/natural and hatchery reared steelhead, continue and expand monitoring of hatchery supplementation and interactions with natural fish” (Bryson 2001).

The 2002 emigration data from the Imnaha River will be unique.  The reason is not because it represents one migration year from a listed index stream, but because it will represent the tenth year in a series of annual emigration data that have occurred over a variety of environmental and operation conditions in the sub basin and hydro system.  The natural chinook salmon SAR estimates from the Imnaha River will accompany SAR estimates from Johnson Creek and the Secesh River.  Presently, the only SAR information available for wild/natural chinook salmon is from the Imnaha River.  Brood year 1996 chinook salmon have a 1.49% SAR (thru 7/16/2001), with a few more age three ocean adults expected in 2001 (NPT – unpublished data).  This SAR may increase slightly if any age four ocean adults return in 2002.  Collectively, they will contribute to Snake River Basin SAR estimates of natural chinook salmon.  The only other SAR estimate of natural chinook salmon for the Snake River basin has been multi-year aggregate analysis by Nemeth and Kiefer (1999). They estimated the mean SAR of wild chinook salmon, migrating as juveniles from 1989 to 1996 and returning as adults from 1990 to 1998.      

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.  This program currently provides the NMFS project 199102800 (Monitoring Smolt Migrations of wild Snake River spring/summer chinook salmon) with natural chinook recapture data for the natural chinook salmon parr they tag in the summer. ODFW’s program, Investigate Early Life History of Spring Chinook Salmon and Summer Steelhead in the Grande Ronde River Basin (BPA Project Number 199202604), also benefits from recapture data collected at the Imnaha River trap.  Project activities will 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 salmon abundance monitoring will be closely coordinated with the National Marine Fisheries Service for ESA recovery metrics.  

This is an existing project, funded by BPA, which is utilizing adaptive management to accomplish its objectives.  State-of-the-art technologies are being employed to determine spawner abundance and run timing under varying conditions and locations.  Results will allow other projects to initiate long-term monitoring of ESA listed species using these technologies at other locations.  We consider the adult monitoring as the next logical step in monitoring the population status and response to environmental changes.   The following projects are also related to the current project:  Adult Steelhead Status Monitoring – Imnaha Sub Basin (new project), South Fork Salmon River SAR (new project), Johnson Creek Artificial Propagation Enhancement Monitoring and Evaluation (BPA # 0002484), Salmonid Gamete Preservation (BPA # 0002654) and Lower Snake River Adult Escapement Monitoring (0002644). 

Prior to the implementation of the Imnaha Smolt Monitoring Program the Nez Perce Tribe’s Lower Snake River Compensation Plan hatchery evaluation studies was collecting emigration data from Imnaha River since 1992 as part of a long term monitoring effort funded by the U.S. Fish and Wildlife Service.  A similar monitoring program conducted in an adjacent subbasin is the Grande Ronde River Smolt Monitoring Project, conducted by ODFW.  It provides tributary specific information on emigrating chinook salmon and steelhead trout smolts (Project 8712700).  IDFG operates two traps, one at Whitebird on the Salmon River and the other on the Snake River. Sampling at the dams also occurs as part of project 8712700 to assess smolt quality, descaling, species composition (hatchery and natural status) and gas bubble trauma sampling.  The Idaho Supplementation Studies conducts emigrant trapping on treatment and control streams as part of their experimental design (BPA Project No. 8909802, 8909800, 8909801 and 8909803).  The Nez Perce Tribal Hatchery conducts emigrant trapping on several tributary streams under project 8335000.  

The program provides the Fish Passage Center’s Smolt Monitoring Program Umbrella (BPA project 20552) with emigration data.  Additionally, we intend to function as a monitoring and evaluation component of the Northeast Oregon Hatchery (BPA project 0001774).  Personnel provided by this program will assist the Adult Steelhead Status Monitoring – Imnaha Sub Basin, and Lower Snake River Gamete Preservation programs while stationed at NPT’s Thorn Creek Base Camp.  The program will also work in conjunction with the Johnson Creek Artificial Propagation Enhancement Monitoring and Evaluation and the South Fork Salmon River SAR projects to refine methods and techniques to monitor tributary and subbasin specific SARs.  Returns of natural PIT tagged adult chinook salmon will be used by the Comparative Survival Study (BPA # 8712702) to develop a long-term index of transport SARs and in-river SARs for Snake River hatchery and natural spring and summer chinook smolts.  These performance measures are used for comparisons between up-river and down-river stocks.  This project will provide up to 10,000 PIT tagged natural chinook salmon for inclusion in the Comparative Survival Study project by allowing half to be transported (barged) at Lower Granite Dam.

The 2000 FCRPS Biological Opinion places great emphasis on biological requirements primarily in terms of abundance and productivity for the viable salmonid population (VSP) concept to determine whether the species-level requirements of ESUs are being met (NMFS 2000).  This information is critical to develop the individual species recovery plan separate from the basin-wide recovery strategy (NMFS 2000).  Until the VSP standards are formally applied for recovery goals for all ESUs, NMFS relies on the abundance goals of the 1995 recovery plan for spring/summer chinook salmon.  At the current time, there is no method to accurately determine the abundance level.  This project will develop indexes that can be used to more accurately reflect that abundance of the designated Imnaha River “ESU” population stock.  The PATH project and CRI project can use data generated from this project for better input to their respective models.

e. Project history (for ongoing projects) 

The Imnaha Smolt Monitoring Program has been providing emigration data to the Fish Passage Center since 1994 when it began participating as part of the Smolt Monitoring by Non-Federal Entities (Project No. 8712700).  Measures 5.1B and 5.1B.1 of the1987 NPPC Fish and Wildlife Plan originally mandated smolt monitoring. The project began and continues to operate as a cost-shared project to the Nez Perce Tribe’s Lower Snake River Compensation Plan’s hatchery evaluation studies.  Funding in 1998 was obtained directly from BPA to facilitate regional management of NPT research programs.  The project title remained the same but the project number changed to 8712703.  The project number changed again in 1999 to 97-15-1.  It remained the same until 2001 when the program was designated as BPA project 199701501.
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Summary of Major Results 

Above mentioned reports contain major project results from 1994 to 2000. Additional accomplishments include the following: 

1994 – Operated the trap from March 1 to June 15, 1994 and reported 92 days of emigration data to the Fish Passage Center. 

1994 – PIT tagged 956 natural chinook salmon, 661 hatchery chinook salmon, 1,432 natural steelhead, and 2,029 hatchery steelhead.

1994 - Estimated post-release survival of hatchery chinook smolts in the Imnaha River was 100% from acclimation facility to rkm 7.  95% of the hatchery chinook smolts emigrated from the Imnaha River within four days of release.

1994 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook smolts to LGR was 76.2%, and to LMO was 54%.  Estimated survival of spring emigrating PIT tagged Imnaha River hatchery chinook to LGR was 67.1% and to LMO was 43.2%.

1994 - Arrival timing of Imnaha River natural and hatchery chinook salmon and steelhead smolts (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget/dam operations.  90% of wild chinook smolts had passed LGR before water spill had started.

1995 – Operated the trap from February 6 to June 20, 1995 and reported 62 days of emigration data to the Fish Passage Center. 

1995 – PIT tagged 421 natural chinook salmon, 747 hatchery chinook salmon, 227 natural steelhead, and 1,296 hatchery steelhead.

1995 - Estimated post-release survival of hatchery chinook smolts in the Imnaha River was 92.6% from acclimation facility to rkm 7.

1995 - Arrival timing of PIT tagged Imnaha River natural and hatchery chinook salmon and steelhead (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget and spill requests and dam operations). 

1995 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook smolts to LGR was 90.9%, and to LMO was 81.4%.  Estimated survival of PIT tagged Imnaha River hatchery chinook to LGR was 72.1%.

1995 - Estimated survival of PIT tagged Imnaha River natural steelhead smolts to LGR was 83.7%.  Estimated survival for PIT tagged Imnaha River hatchery steelhead smolts was 77.5% to LGR and 61.5% to LMO.

1996 – Operated the trap from February 23 to June 24, 1996 and reported 79 days of emigration data to the Fish Passage Center. 

1996 – PIT tagged 1,311 natural chinook salmon, 6,98 hatchery chinook salmon, 1,504 natural steelhead, and 1,346 hatchery steelhead.

1996 - Estimated post-release survival of hatchery chinook smolts in the Imnaha River was 95% from acclimation facility to rkm 7.  94% of the hatchery chinook smolts emigrated from the Imnaha River within six days of release.

1996 - Arrival timing of PIT tagged Imnaha River natural and hatchery chinook salmon and steelhead (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget and spill requests and dam operations.

1996 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook smolts to LGR was 81.2%, and to LMO was 63.4%.  Estimated survival of PIT tagged Imnaha River hatchery chinook smolts to LGR was 71.4%, and to LMO was 41.6%.

1996 - Estimated survival of spring emigrating PIT tagged Imnaha River wild steelhead smolts to LGR was 86.5% and to LMO was 75%.  Estimated survival of PIT tagged Imnaha River hatchery steelhead smolts was 64.6% to LGR and 47.9% to LMO.

1997 – Operated the trap from March 9 to June 27, 1997 and reported 70 days of emigration data to the Fish Passage Center. 

1997 – PIT tagged 238 natural chinook salmon, 1,000 hatchery chinook salmon, 782 natural steelhead, and 6,117 hatchery steelhead.

1997 - Estimated post-release survival of hatchery chinook smolts in the Imnaha River was 89.2% from acclimation facility to rkm 7.  90% of the hatchery chinook smolts emigrated from the Imnaha River within 7 days of release.

1997 - Arrival timing of PIT tagged Imnaha River natural and hatchery chinook salmon and steelhead (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget and spill requests and dam operations).

1997 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook, hatchery chinook, wild steelhead and hatchery steelheadsmolts to LGR was 89.5%, 80.4%, 90.1% and 81.4%, respectively. 

1998 – Operated the trap from February 26 to June 16, 1998 and reported 112 days of emigration data to the Fish Passage Center. 

1998 – PIT tagged 3,956 natural chinook salmon, 2,000 hatchery chinook salmon, 3,106 natural steelhead, and 3,859 hatchery steelhead.

1998 - Estimated post-release survival of hatchery chinook smolts in the Imnaha River was 88.4% from acclimation facility to rkm 7.

1998 - Arrival timing of PIT tagged Imnaha River natural and hatchery chinook salmon and steelhead (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget and spill requests and dam operations. 

1998 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook smolts to LGR was 85.2%, and to LMO was 74.9%.  Estimated survival of PIT tagged Imnaha River hatchery chinook smolts to LGR was 72.1%.

1998 - Estimated survival of PIT tagged Imnaha River wild steelhead smoltsto LGR was 86% and to LMO was 68.1%.  Estimated survival of PIT tagged Imnaha River hatchery steelhead smolts to LGR was 82.9% and to LMO was 63.5%.

1999 – Operated the trap from March 1 to June 25, 1999 and reported 115 days of emigration data to the Fish Passage Center. 

1999 – PIT tagged 5,306 natural chinook salmon, 1,450 hatchery chinook salmon, 2,431 natural steelhead, and 6,339 hatchery steelhead.

1999 – Estimated the post-release survival of a volitional release of hatchery chinook smolts, from the Imnaha River acclimation facility to rkm 7, as 93.7%.  90% of the hatchery chinook smolts emigrated from the Imnaha River within 36 days of release.
1999 - Arrival timing of PIT tagged Imnaha River natural and hatchery chinook salmon and steelhead (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget and spill requests and dam operations).

1999 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook smolts to LGR was 88.5% and to LMO was 78.1%.   Estimated survival of PIT tagged Imnaha River hatchery chinook smolts was 71.8% to LGR and 61% to LMO.

1999 - Estimated survival of PIT tagged Imnaha River wild steelhead smolts to LGR was 87.3% and was 74.9% to LMO.  Estimated survival of PIT tagged Imnaha River hatchery steelhead smolts to LGR was 85.2% and to LMO was 73.6%.

2000 – Operated the trap from February 25 to June 13, 2000 and reported 95 days of emigration data to the Fish Passage Center. 

2000 – PIT tagged 4,360 natural chinook salmon, 2,817 hatchery chinook salmon, 4,736 natural steelhead, and 5,846 hatchery steelhead.

2000 - Arrival timing of PIT tagged Imnaha River natural and hatchery chinook salmon and steelhead (range, median and 90%) determined at LGR, LGO, LMO and MCN for water budget and spill requests and dam operations. 

2000 - Estimated survival of spring emigrating PIT tagged Imnaha River natural chinook smolts to LGR was 84.8%, and to LMO was 73.2%.  Estimated survival from the trap to LGR: hatchery chinook - 74.4%, natural steelhead - 84.4%, & hatchery steelhead - 85.8%.

2001 – Operated the emigration trap from February 22 to June 21, 2001 and reported 136 days of emigration data to the Fish Passage Center.

2001 – PIT tagged 9,954 natural chinook salmon, 2,997 hatchery chinook salmon, 3,571 natural steelhead, and 3,297 hatchery steelhead.

2001 - SAR of 1996 brood year spring PIT tagged natural chinook estimated to be 1.49% (thru 7/16/2001) from the Imnaha River to Lower Granite Dam.  Some additional three ocean returns possible in 2001, and a remote chance of four ocean returning adults in 2002.

2001 - SAR of 1996 brood year fall PIT tagged natural chinook estimated to be 1.86% (thru 7/16/2001) from the Imnaha River to Lower Granite Dam.  Some additional three ocean returns possible in 2001, and a remote chance of four ocean returning adults in 2002.

2001 - SAR of incomplete 1997 brood year adult returns of spring PIT tagged natural chinook is 1.28% (thru 7/16/2001).  SAR of incomplete 1997 brood year adult returns of fall PIT tagged chinook is 0.85%.

Adaptive Management Implications 

The Imnaha River smolt monitoring program provides current information on the spring emigration timing of natural and hatchery chinook salmon and steelhead smolts from the Imnaha River and provides data on PIT tagged fish arrival timing at dams, travel time to the dams and survival to the dams. In that regard it provides managers in-season information on which to base water budget and water spill decisions relative to management of threatened chinook and steelhead smolts.  Post-season evaluation of the data provides the LSRCP hatchery evaluations program with information on release strategies, arrival timing, and physical characteristics of hatchery smolts.   Future SAR results will provide information for the PATH and CRI models.

Past Costs 

1994 - $72,985
1995 - $103,516
1996 - $142,213
1997 - $143,726
 

1998 –$146,341
1999-  $153,344
2000 - $174,506
2001 - $179,776
Limiting Factors

1. Logistics – The trap and base camp are located in a remote canyon without utilities.  The transfer of data requires a four hour round trip over a primitive road.  This proposal includes measures to establish wireless Internet communications to facilitate the daily transfer of data.

2. Personnel – Past budgets limited on-the-ground personnel to two FTEs (the project leader and one Fisheries Technician I) and two PTEs. Limited amount of time is available for weekly data validation as required by the FPC and as a result the end if the year data validation consumes more time than necessary.  Custom software is being developed as described in the methods for Objective 3 and the budget allows for additional personnel.

3. Environmental Conditions- Success has been limited by the inability to operate the emigrant traps during periods of high discharge and debris or during winter ice flows.  We propose the pre-design of a permanent trap or facility.

f. Proposal objectives, tasks and methods
Project Goals

Ideally, the ultimate long-term goal of the Imnaha River Smolt Survival and Smolt to Adult Return Rate Quantification program would be to describe the migratory performance and survival of Imnaha River chinook salmon and steelhead from the mouth of the Imnaha River, as smolts, to the mouth of the Imnaha River, as adults.  This would be a major step towards quantifying recruits to spawner ratios in the Imnaha River.  However, there are several technical problems that prevent us from determining SARs at the mouth of the Imnaha River.  Examples of these problems are as follows: the lack of year round trapping facilities to collect adequate samples sizes, year round mainstem interrogation facilities to describe the diverse early life history migration patterns, juvenile passage routes and handling protocols at Snake River passage facilities.  Our objectives are designed to provide the cornerstones from which we can learn and build the foundation for the program to directly address the ultimate long-term goal for natural chinook salmon.  Natural chinook salmon have been given priority because of the cultural, commercial, and spiritual value of the resource to the Nez Perce Tribe.  Our primary efforts for natural and hatchery steelhead concentrate on obtaining juvenile abundance estimates at the mouth of the Imnaha River and at LGR.  Secondary efforts for natural and hatchery steelhead focus on obtaining SARs at the mouth of the Imnaha River and at LGR.

Annually, our goals are as follows: 

1. Quantify the juvenile abundance of natural and hatchery chinook salmon and steelhead emigrating from the Imnaha River.  (Provide Information for Imnaha Subbasin Summary, NPT Management Objective 3)

2. Quantify the survival of Imnaha River natural and hatchery chinook salmon and steelhead smolts at Lower Granite Dam, Lower Monumental Dam, and McNary Dam. (Provide Information for Imnaha Subbasin Summary, NPT Management Objective 8 and 13).

3. Provide real time data to fisheries managers and the public through the Fish Passage Center’s (FPC) Smolt Monitoring Program and on-line databases. (Provide Information for Imnaha Subbasin Summary, NPT Management Objective 8).

4. Quantify and monitor natural chinook salmon smolt to adult returns (SAR) for individual Imnaha River brood years as defined in PATH (Marmorek 1998). (Provide Information for Imnaha Subbasin Summary, NPT Management Objective 10).

Objectives

Objective 1.  Determine juvenile emigrant abundance and emigration timing of chinook salmon and steelhead smolts from the Imnaha River on an annual basis.

Task 1a.  Operate the permanent emigrant trap at rkm 7 after completion of fabrication/construction (fall of 2003), with continuous operation until June 30, 2004, and annual operation from July 1 to June 30 thereafter. 

Task 1b.  Sub sample the daily catch from each trap for length and weight, and calculate condition factors.

Task 1c.  Conduct daily trap efficiencies using natural and hatchery chinook salmon and steelhead.

Task 1d.  Sample trap efficiency recaptures for length and weight, and calculate condition factors.

Task 1e.  Record all mortalities that occur and categorize the cause of mortalities.

Task 1f.  Calculate juvenile abundance estimates for chinook salmon and steelhead populations.

Task 1g.  Plot the arrival timing of the population passing each trap on a weekly basis for each migration year.

Task 1h.  Obtain discharge information from the USGS Imnaha stream gauge.

Task 1i.  Plot annual mean discharge and temperature data with estimated population of chinook salmon and steelhead passing rkm 7.

Task 1j.  Collect and age scales from juvenile natural chinook salmon and steelhead to determine juvenile abundance by age class.

Assumptions

Assumption 1 (A1): A representative sample of emigrating fish will be captured at rkm 7.

A2: Captured fish that are handled and marked for the purpose of determining the trap’s efficiency will be representative of the daily catch.

A3: The environmental conditions are representative of the period of time for which daily or weekly emigrant fish yields are calculated.

A4: No mortality, due to handling and marking fish, will occur between the trap efficiency release site and the trap.

A5: The number of marks is exactly known and no mark loss occurs. 

Methods

We will determine the emigration timing of natural chinook salmon and steelhead by estimating the daily smolt yield (or abundance) of these fish as they pass rkm 7 with a PIT tag mark and recapture program.  Past research has shown that up to 28% of the juvenile chinook salmon will migrate out of the Imnaha River in the fall and the remaining 72% migrate out in the spring (Kucera and Blenden 1998).  Earlier research by Gaumer (1968) also found juvenile chinook salmon migrating in the fall.  Annual knowledge of emigration timing is essential for in-season management of flow and spill.  Arrival timing requires emigration estimates because trap efficiency may vary.  Emigration estimates will provide a starting population for estimating SARs at the natal stream.  Emigration timing will provide a weight for estimating season-wide survival estimates to LGR.     

Juvenile emigrant abundance will be determined using the bootstrap method (Efron and Tibshirani 1986).  Thirty to 100 natural and hatchery chinook salmon and steelhead will be selected daily for trap efficiency trials.  Bootstrap period estimates (Np) will be calculated by: Np=Up/Ep; where Up is the total number of unmarked fish captured during the period and Ep is the mean trap efficiency for the period.  Each bootstrap estimate will run 1,000 iterations.  Trap efficiency periods will range from one to 14 days depending on environmental conditions.

Floating rotary screw traps manufactured by E.G. Solutions Inc., Corvallis, Oregon, will be used to capture emigrating salmonid smolts.  Similar traps have been used to capture migrating salmonid species in New York and Alaska (Kennen et al. 1994; Thedinga et al. 1994). The screw traps in use at rkm 7 are modified as described in Cleary et al. (2000).  The live box of each screw trap will be emptied daily and the number of hours each trap is fished will be noted. All salmonids and piscivorous  fish will be scanned for PIT tags.  Daily processing procedures will be the same as Ashe et al. (1995).  Condition factors will be calculated using Fulton's condition factor : (W/L3 ) x 105  (Bagenal and Tesch 1978). 

Fish selected for passive integrated transponder (PIT) tagging will be examined for descaling and general health, measured (fork length-mm) and weighed (0.1 g).  Chinook salmon and steelhead greater than 65 mm will be PIT tagged regardless of their condition, with one exception.   Fish will not be tagged if they suffer from injuries that were caused from trapping or handling.  PIT tags will be applied with hand injector units as described by Prentice et al. (1986, 1990) and Matthews et al. (1990, 1992).  As a precaution against post tagging stress and mortality, PIT tagging will cease if water temperatures exceed 17 C.   Fin clips will be used at water temperatures above 17C to estimate abundance as in Cleary et al. (2000).

The weekly and annual juvenile emigrant abundance at rkm 7 will be calculated as the sum of the daily emigrant abundance.  Smolt yields for days not sampled will be expanded from the daily mean smolt yield of the previous or later weeks.  If a partial day was sampled then the daily smolt yield will be expanded from the weekly number of fish caught per hour sampled.  The number emigrants passing rkm 7 will be plotted weekly with 95% confidence intervals for each estimate.  The arrival frequency will be plotted for the year showing when 10, 50, and 90 percent of the natural and hatchery chinook salmon and steelhead emigrated past the trap.

Trapping efforts will occur seven days per week all year long to determine movements of emigrating fish (Blenden et al. 1998).  The effort may be decreased to three days per week, chosen at random, during the summer months of July, August, and September if no movement occurs during summer months.  Trapping efforts will need to be increased during large-scale fluctuations in environmental conditions or if a large variation in the daily catch is noted. Ideally, we would like to sample as many days as possible to avoid expanding smolt yields and eliminate the uncertainty in estimated yields.

The estimated daily abundance of emigrating natural and hatchery chinook salmon and steelhead passing rkm 7 will be plotted with the mean daily flow and temperature.   Analysis of data from previous years has not shown a significant correlation between discharge, or temperature, and the daily catch.  However, the graphs do show increased catches during spring freshets and sudden increases in water temperature (Cleary et al. 2000).

We expect that the largest smolt yields will occur in the spring.  We also expect that the largest variation in catch and estimated emigrant abundance will occur during those periods because of fluctuating environmental conditions.  Trapping during the spring freshets is dangerous because of the high flows and debris torrents and trapping may have to be discontinued for the safety of the crew.  As a precaution two full time NPT employees dedicated to spring trapping have been certified as Swift Water Rescue Technicians by Rescue 3 International.

Objective 2.  Determine the emigration timing of previously PIT tagged natural and hatchery chinook salmon and steelhead smolts through interrogations at the lower Imnaha River trap 

Task 2a.  Obtain release time, location, tag identification, and tagging information for groups of previously PIT tagged natural chinook salmon and steelhead released into the Imnaha sub basin from PTAGIS.

Task 2b.  Interrogate all fish collected at the trap at rkm 7 for the presence of PIT tags.

Task 2c.  Report all interrogations/recaptures to PTAGIS within 48 hours.

Task 2d.  Estimate the arrival timing of previously PIT tagged natural and hatchery chinook salmon and steelhead at rkm 7.

Task 2e.  Plot the frequency of interrogated/recaptured PIT tags at rkm 7on a weekly basis for each migration year and compare the curve to the arrival frequency of non-tagged chinook salmon and steelhead.

Task 2f.  Estimate the survival of previously PIT tagged fish from release to rkm 7.

Assumptions

A1: A representative sample of emigrating PIT tagged fish will be captured at rkm 7.

A2: PIT tagging does not affect smolt behavior or survival.

A3: PIT tagged fish disperse within the population they represent.

A4: PIT tagged fish are representative of the population as whole. 

Methods

All salmonids and piscivorous fish will be scanned for PIT tags and PIT tag recaptures will be measured and released.  Recaptured fish will be reported to PTAGIS within 48 hours.  The arrival of 10, 50, and 90% of the previously PIT tagged emigrating natural chinook salmon and steelhead will be calculated and plotted for the migration year.  We expect that the curve showing the arrival of previously PIT tagged fish will closely match the arrival curve for the estimated population.  If the curves are not similar the median arrival frequencies will be compared using the Wilcoxon rank sum test statistic (Ott 1984).  

Comparison of the arrival times of previously PIT tagged fish and the estimated emigrating population provides insight into assumptions A2 to A4 and helps us monitor the results from Objective 1.  If a significant difference exists between arrival times then either the assumptions for Objective 2 may not have been met.  

Survival for task 2f will be estimated by the Cormack, Jolly, and Seber methodology, with the Survival Using Proportional Hazards (SURPH) program (Smith et. al., 1994). The data files for release groups will be created using the program CAPTHIST (Westhagen 1997).

Objective 3.  Provide smolt-monitoring information to the Fish Passage Center.

Task 3a.  Sub sample natural and hatchery chinook salmon and steelhead for descaling.

Task 3b.  Annually coordinate trapping and sampling protocol with the Fish Passage Center, LSRCP and NEOH M&E project leaders for sampling.

Task 3c.  Visually, check every fish sampled for external marks (eg. visual implant tags, freeze brands).

Task 3d.  Scan chinook salmon and steelhead for coded wire tags if no external clip is applied to hatchery chinook salmon or steelhead.

Task 3e.  Disseminate data to online databases (FPC, and PTAGIS) 2 to 7 days per week.

Task 3f.  Coordinate data entry, validation, and file sharing procedures with the Fish Passage Center.

Task 3g.  Assist NPT Computer Services Department with upgrading field communications to facilitate validating and reporting data 7 days per week.

Assumptions

See Objective 1

Methods

Objective 3 is meant to address the needs of the FPC.  However, data collection must conform to the needs of the LSRCP and NEOH M&E programs for evaluating supplementation.  Annual coordination with each program is therefore essential to ensure the information, necessary for monitoring the success of the individual programs, is properly documented.  The Fish Passage Center focuses on the immediate downstream performance of smolts through the hydro system.  LSRCP and NEOH M&E focus on the effects of supplementation and the overall fitness of the hatchery smolt.  While the research goals may be different, the indices used to evaluate the smolts are similar.  Beckman et al. (1999) recognized that there have been many indices in the past that have been related to smolt performance and SAR’s.  He found it useful in his discussion to group the indices into five classes: performance indices, directive indices, functional indices, correlational indices, and conditional indices.  This objective provides limited functional, correlational, and conditional indices for evaluating smolts by providing information on size, condition factors, and descaling.  Presently, we are capable of providing this information twice a week in the form of tagging files submitted to PTAGIS and it is accompanied by daily reports submitted to FPC detailing the catch. 

The original intent of the Imnaha Smolt monitoring program was to provide fisheries managers with timely data from a remote index stream (task e).  The purpose of the data is to help shape the spill and flow through the hydro system.  In keeping with the project’s original mission, the Nez Perce Tribe consulted the Fish Passage Center in July of 2000 to stream-line the transfer of data collected at rkm 7 to online sources using custom software.  A proto type is expected to be field tested in the fall of 2001 (task f).  Full implementation of the software to allow real-time data submission to online sources will occur only after a wireless internet connection is established at rkm 7 (task g).  The Nez Perce Tribe’s Computer Services Department is currently evaluating bids for the wireless Internet service (Danae Wilson, personal comm.).   We expect that accurate validated data will become more available with fewer man-hours spent on transferring and entering the data.

Objective 4.  Determine the arrival timing, travel time, and survival of PIT tagged natural and hatchery chinook salmon and steelhead released in the Imnaha River subbasin to Lower Granite, Little Goose, Lower Monumental, and McNary Dams.

Task 4a.  PIT tag 5,600 natural chinook salmon annually from September 1, 2003 to December 31, 2003 at rkm 7 (2,000 PIT tags to be supplied directly by the LSRCP program).

Task 4b.  PIT tag 14,400 natural chinook salmon from January 1, 2004 to June 30, 2004 at rkm 7 in a ten to 11 week period (12,000 PIT tags to be supplied directly by the LSRCP program).

Task 4c.  PIT tag 2,400 hatchery chinook salmon at rkm 7.  The weekly tagging protocol will be structured from two to eight weeks to match the release strategy (eg. forced, direct, or volitional) after the AOP meeting (February 2002) (All PIT tags to be supplied directly by the LSRCP program).

Task 4d.  PIT tag 300 natural steelhead per week for a 7 week period during the spring, from March 15 to June 5 for the FPC, plus an additional 500 per week for six weeks for the LSRCP program for a total annual goal of 5,100 PIT tagged natural steelhead (3,000 PIT tags will be supplied directly by the LSRCP program).

Task 4e.  PIT tag 640 hatchery steehead per week for the FPC for a five week period or as determined by the release dates and strategies agreed upon by the AOP process, plus an additional 400 per week for five weeks for the LSRCP program for a total annual goal of 5,200 PIT tagged hatchery steelhead (2,000 PIT tags to be supplied directly by the LSRCP program).

Task 4f.  Edit, validate, and upload all tagging files to PTAGIS within 48 hours.

Task 4g. Query PTAGIS annually on September 1 for downstream recaptures and interrogations of Imnaha River emigrants. 

Task 4h.  Estimate the arrival of 10%, 50% and 90% of Imnaha River natural and hatchery chinook salmon and steelhead at Lower Granite, Little Goose, Lower Monumental, and McNary dams.

Task 4i.  Estimate the median travel time per weekly release group of natural and hatchery chinook salmon and steelhead at Lower Granite Dam.

Task 4j.  Estimate the survival of weekly release groups of natural and hatchery chinook salmon and steelhead from release to Lower Granite, Little Goose, Lower Monumental, and McNary dams.

Task 4k.  Test the general assumptions of survival model by running Burnham TEST 2 and TEST 3 for each weekly survival estimate to Lower Granite, Little Goose, Lower Monumental, and McNary dams.

Task 4l.  Calculate the weekly and season-wide survival of natural chinook salmon from rkm 7.

Assumptions

A1: Chinook salmon and steelhead selected for PIT tagging are representative of the population.

A2: PIT tagged fish disperse within the population they represent and will migrate downstream with their cohorts.

A3: No PIT tagged presmolts and smolts migration will occur before interrogation facilities at LGR become operational.

A4:  The general assumptions of the statistical method used to estimate survival to the dams are stated by Burnham et al 1987, page 297.  A key assumption (Skalski 1998a) is that “the fate of each individual fish, after any known release, is independent of the fate of any other fish.” (Burnham et al 1987).

A5: Environmental conditions and operation of the hydro-system affects the downstream performance of smolts.

Methods

Arrival timing, travel time, and survival result from the migratory behavior of the smolt and can be considered performance indices (Beckman et al. 1999).  This data will be obtained by PIT tagging juvenile fish in the Imnaha River and retrieving mainstem dam interrogation data from PTAGIS.  The tagging goal for natural chinook salmon (20,000) is justified in Objective 5 and spring and fall tag allotments are based on past estimates of fall and spring emigration (Kucera and Blenden 1998).  Modification of Section 10 of the ESA Permit 1134 will need to occur before tagging more than 11,000 natural chinook salmon.  All other tagging goals are based on the past needs of the FPC and LSRCP projects.  

Past tagging goals of 5,100 for natural and 5,200 for hatchery steelhead will be sufficient for estimating SARs for the Imnaha River.  Based on Lichatowich and Cramer (1979), a return of thirty adults will provide an 80% chance to detect a 4% to 53% change in a measured parameter with a 5% to 50% coefficient of variation over 8 to 10 years.  Marmorek (1998) estimated the recent SAR Geometric mean for Snake River Steelhead at Lower Granite Dam as 1.1%.  As stated in Section B, the lowest survival recorded for natural and hatchery steelhead from the Imnaha River to Lower Granite Dam has been 83.7% and 64.9%.  Therefore, a release of 3,704 natural steelhead and 4,777 hatchery steelhead would result in a survival of 3,100 natural steelhead and 3,100 hatchery steelhead.  SARs of 1.1% will produce 34 adult steelhead for each group of 3,100 juvenile steelhead.  The return of 34 adult steelhead at Lower Granite allows for a 10% loss to the Imnaha River.

Arrival timing of fish tagged in the spring to LGR, LGO, LMO, and MCN will be determined by first-time observations of individual tag codes at each dam.  This ensures that fish held in sample rooms for extended periods of time do not skew the results.  Likewise, subsequent detections of fish that were captured in the Snake River trap will not be used in the arrival timing or travel time results.  Spring release groups will be pooled weekly to determine travel time to LGR.  Travel time will be calculated to LGR for release groups of 500 or more natural chinook salmon.  This is the minimum release group needed to obtain a 90% confidence interval to LGR (Richard Townsend – personal comm).  Therefore, surviving fish that are interrogated and used for weekly travel times will be representative of the group.  The medians of the travel time estimates will be compared using the Wilcoxon rank sum test statistic (Ott 1984).

Survival will be estimated by the Cormack, Jolly, and Seber methodology, with the Survival Using Proportional Hazards (SURPH) program (Smith et. al., 1994).  Weekly release group will be treated as a single release.  The data files for release groups will be created using the program CAPTHIST (Westhagen 1997).  Season-wide estimates of survival, with 90% and 95% confidence intervals, will be estimated from a weighted mean of weekly release groups as in Skalski 1998b (equations 3 and 7).  However, we can’t use the FPC adjusted passage index as a weight because of the time and distance between fall releases in the Imnaha River and interrogations in the spring at LGR.  Fish do not pass LGR on the same day or week in which they are tagged and passage indices would not be representative of the relative abundance of Imnaha River PIT tagged fish.  Therefore, we will base the weight on the emigration timing of natural chinook salmon estimated in task 1g.

Fifty percent of interrogated Imnaha River natural chinook salmon will be recognized and bypassed directly back to the river (accomplished by PSMFC “separation by code” software).  This allows us to represent a portion of the transported fish in the SAR estimate and contribute 7,560 to 10,000 natural chinook salmon to the Comparative Survival Studies (BPA # 8712702).  We will PIT tag and release 5,600 natural chinook salmon in the fall and 14,400 natural chinook salmon during the spring to maintain survival estimates to McNary and Lower Monumental dams (Table 3)(Richard Townsend – personal comm.).

Table 3.  Minimum release size, by transportation scenario, needed to obtain a 95% confidence interval on the survival estimate of chinook released from the Imnaha, 
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0.05 (Richard Townsend – personal comm.).

Season Released
Survival

from release to:
Percent Transported at Lower Granite Dam



0
25
50
75

Fall
Lower Monumetal Dam
1,470
1,810
2,370
4,050

Spring
McNary Dam
6,690
8,700
12,750
24,200

Minimum Number to Release
8,160
10,510
15,120
28,250

Objective 5.  Determine the smolt-to-adult return (SAR) of Imnaha River natural chinook salmon at Lower Granite Dam and at Imnaha River rkm 7 

Task 5a.  Estimate the maximum number of Imnaha River PIT tagged natural chinook salmon surviving to Lower Granite Dam for brood year 2002 (migration year 2004).

Task 5b.  Query PTAGIS for adult Imnaha natural chinook salmon returning in 2005, 2006, 2007, and 2008.

Task 5c.  Determine the minimum number of natural adult chinook salmon passing Lower Granite Dam for brood year 2002.

Task 5d.  Calculate the SAR for PIT tagged Imnaha River natural chinook salmon.

Task 5e.  Research, implement, and refine PIT tag technologies to enumerate the number of natural and hatchery chinook salmon returning to the Imnaha River.

Assumptions

A1:  No PIT tagged fish arrive at Lower Granite Dam prior to interrogation facilities becoming operational.

A2:  PIT tagged fish migrate to Lower Granite Dam during the same migration year in which they are tagged.

A3:  Natural adult chinook salmon have an excellent chance of being detected at Lower Granite Dam.

A4:  Season-wide survival estimates of natural chinook salmon from release in the Imnaha River sub-basin to Lower Granite Dam are truthful.

A5:  All migrating PIT tagged fish arriving at Lower Granite Dam are smolts.

Methods 

Abundance estimates from Objective 1, task f, will be used to determine the initial population of smolts at the mouth of the Imnaha River.  Survival estimates from Objective 4, task j, will be used to determine the population of Imnaha River smolts at LGR.  The SAR at the mouth of the Imnaha River will be calculated as the number of adults per brood year detected in river, divided by the estimated abundance of smolts per brood year. The SAR at LGR will be calculated as the number of adults per brood year observed at LGR or upstream of LGR, divided by the population of smolts from brood year 2002 surviving to LGR. 

Past PIT tag data representing natural Imnaha River fish was examined for estimation of the sample size needed to consistently estimate a SAR for Imnaha River natural chinook salmon.  The mean SAR for brood years 1992, 1994 and 1996 was calculated as:
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where Si is the SAR per brood year and n is the number of replications (Burnham et al. 1987).  Only brood years with at least 900 individuals were used to lessen the affects of unknown demographic disasters (e.g. avian predation, pollution, poor ocean conditions).  Brood year 1997 was not used because only detections of jacks are complete.  The variance was calculated as in Burnham et al. (1987): 
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where t/2, n-1 is an appropriate value from the Students T-table with n-1 df.  The resulting SAR for PIT tagged fish released from the Imnaha River at rkm 7 was a SAR of 0.517%  ±1.413%.  The estimated SAR based on PIT tags does not allow us to calculate a minimum sample size because of the CI.  Therefore, we repeated the procedure using coded wire tag data obtained from ODFW for releases from rkm 74 for brood years 1982 to 1995.  The Nez Perce Tribe has documented the mortality of hatchery chinook salmon between rkm 74 and rkm 7 as ranging from 0.0 to 11.6% and between rkm 7 and LGR as ranging from 22.7 to 38.6%.  The number of fish surviving from release to the tailrace of LGR was estimated using the low end of the mortality range (22.7%).  The ODFW expanded hatchery number of coded wire tag returns was used for the number of adult detections.  The result was a SAR of 0.326 % ± 0.175 %.  

We desire a return of 30 adults per brood year.  Based on Lichatowich and Cramer (1979), a return of thirty adults will provide an 80% chance to detect a 4% to 53% change in a measured parameter with a 5% to 50% coefficient of variation over 8 to 10 years. Using the minimum SAR based on the ODFW coded wire tag data a total of 19,946 (20,000) natural chinook salmon will need to be released to achieve a consistent and reliable SAR.  This can be accomplished in 20 replications of 1,000 fish over a migration year as specified in Objective 4.  

If SAR’s are to be obtained for natural chinook salmon adults returning to the Imnaha River then development of an adult interrogation/enumeration system needs to occur.  The proportion of redds above and below the existing weir had been highly variable since 1986 (Carmichael et al. 1998).  Furthermore, the location of the existing weir at rkm 74 is 42 rkm above the confluence of Big Sheep Creek.  Spawning occurs in Big Sheep Creek and Lick Creek, a tributary of Big Sheep Creek. Conventional picket or video weirs for enumerating adults would not be feasible for the Imnaha River during most years because of the amount of discharge and turbidity.  Other technologies more suitable for large turbid river systems, such as hydo-acoustics, will not be able to distinguish between returning natural and hatchery adult chinook salmon on their own. We believe that existing PIT tag technology used in the fish ladders at mainstem dams can be used to determine the number of returning natural and hatchery chinook salmon in the Imnaha River (Downing 2000).  Figures 3 and 4 show a newly developed antenna for use with Destron-Fearing transceivers.  
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Figure 3.  Expanded antenna for use with Destron-Fearing transceivers for PIT-tag detections.
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Figure 4.  Example of a deployed expanded antenna.

Objective 6.  Develop a permanent emigrant trap or facility at rkm 7 for year-round sampling of Imnaha River emigrants.

Task 6a.  Estimate the cost of repairs (including labor) due to environmental conditions from 1992 to present.

Task 6b.  Consult the landowner and the Forest Service to define the acceptable limits of a permanent trap or facility at rkm 7.

Task 6c.  Initiate a pre-design of the permanent trap or facility at rkm 7.

Task 6d.  NEPA consultation

Task 6e.  Prepare a report with the construction cost analysis for a full time operation of an emigrant trapping facility (temporary or permanent) and summary of tasks 6a to 6d for submission to BPA.

Task 6f.  Construct the facility.

Background

The Nez Perce Tribe has operated rotary screw traps at rkm 7 since 1992.  During that time there have been frequent problems with the trap freezing or being subjected to high water conditions during spring run off.  However, safety is a concern at all times when sampling is being conducted on a floating platform.

Screw traps are constructed out of aluminum because it is light and easily obtainable.  However, the aluminum shafts, supports, and cleats have been known to fail.  In some cases we can replace or reinforce aluminum supports and shafts with steel.  Worn parts can be dangerous because aluminum develops a sharp edge.  Injuries can often be severe.  

The screw traps currently used at rkm 7 are suspended on a structurally engineered pulley system.  While the main pulley and cables may be able to withstand the forces of the river, the 5/8” cables running to the trap are often fail.  Additionally, the trap must be pulled into place with a truck winch.  This creates several hazards.  The terrain around the trap is sloped so the truck must be positioned vertically at a 30( angle.  The cable must then be stretched across the access road.  Winches often fail during the spring run off due to the force of the water on the trap.  The traps themselves cannot handle large debris, or large amounts of small debris.  Holding space for fish within the trap is limited.  To cope with the limitations, the LSRCP has purchased replacement traps.  When a trap is damage, it is removed and replaced.

NPT management recognized these problems and in June of 2000 the NEOH program consulted Montgomery Watson, Inc. to initiate a pre-design of a permanent trap or facility that could safely operate year round in extreme conditions.  The trap operates on a private parcel of land and a lease agreement expires in 2006.  A new long term lease needs to be completed with the land owner. Consultation with the Forest Service is scheduled as the river is designated “recreational” under the Wild and Scenic River Act.  Additionally, NEPA consultation will need to take place under task d.  If permanent facilities are required, potential land use ordinances and permits may need to be pursued.  Once final engineering design is completed we will have a more accurate construction cost analysis. 
Smolt monitoring on the Imnaha River is a long-term need.  The Imnaha River contributes information to the Columbia Basin’s Smolt Monitoring Program.  PATH estimates that recovery could occur in as little as 48 to 100 years, if SAR’s are 2 to 4%.  NEOH plans for constructing a hatchery at rkm 50 are proceeding.  The NEOH Master Plan requires SARs for the Imnaha River (Ashe et al. 2000).  We are proposing that the initial steps be taken to ensure that the next generation is able to obtain quality data in a safe environment.

Objective 7.  Disseminate Data.

Task 7a.  Provide NPT managers with monthly summaries of trapping results and activities.

Task 7b.  Provide quarterly reports detailing the development and progress of  a permanent trap or facility at Thorn Creek.

Task 7c.  Validate all data reported the FPC and prepare a document certifying the accuracy of the data.

Task 7d.  Prepare an annual report summarizing juvenile emigrant trapping and PIT tagging activities by December 15, 2003.

Task 7e.  Prepare a final report summarizing the SAR of Imnaha River natural chinook salmon for brood year 2002 by July 15, 2008.

Task 7f.  Coordinate reporting results with similar programs within the NPT.

Task 7g.  Participate in NPT’s technical work group for early life history studies and juvenile survival.  

Task 7h.  Attend technical workshops pertaining to research on juvenile salmonids.

Background

In addition to task 4g, data will be disseminated monthly to NPT management for inclusion in the monthly LSRCP progress report.  We feel that quarterly reports for juvenile emigrant information collected in the Imnaha River would be redundant of the daily reports submitted to the FPC and monthly LSRCP report.  The project will submit a quarterly report detailing the progress of Objective 7.

The FPC has requested that all data be validated on a daily, weekly, and annual basis.  Additionally, they are requiring project leaders to submit written verification of the data annually.  This is time consuming and requires advanced technical knowledge of the FPC, PTAGIS, and NPT databases.  Data collected from the trap is reported individually to each database and a correction to one source requires a correction to the other two sources.  Weekly and annual tasks will be automated in the near future as stated in the methods for Objective 3.  Automation of the weekly and annual tasks will facilitate the creation of a validated database for the program by the last day of trapping on June 30.  This will support the preparation of an annual emigration report for 2002.  

g. Facilities and equipment
The NPT’s Enterprise Field Office in Oregon is utilized for this project.  This office provides adequate administrative space and a fenced compound storage and parking.  Internet communications were recently upgraded to a T1 line.  The project is still leasing the 400 mHz, 6Gb, Windows 98 desktop unit it obtained in 1999.  The machine has sufficient capabilities.  Three additional laptop computers facilitate tagging in the field.  The LSRCP has budgeted in for two replacements in 2002.  A hand held computer was purchased in February of 2001 as a proto type for real-time data entry.  Custom software for it will be available in the fall of 2001 (Franzoni  2001. personal comm.)   The Nez Perce Tribe Computer Services Department will provide a wireless Internet rely this fall to facilitate the transfer of data (Danae Wilson 2001, personal comm.).  Three PIT tag stations are available. The LSRCP has budgeted in for one replacement in 2002.  The project uses two seven foot rotary screw traps with an additional seven and five foot trap available as backup. Three 4x4 vehicles equipped with winches serve as transportation.  A dual axle trailer is available for transporting traps.   

The base camp is located at Thorn Creek Guard Station on the lower Imnaha River.  The U.S. Forest Service has allowed the Nez Perce Tribe to fence off a compound and designated the area as an administrative site (Ed Weber 2001. personal comm.).  Three travel trailers at this site currently serve as housing for personnel and equipment storage during the spring trapping season.  Separate generators at Thorn Creek and Cow Creek supply electricity when needed.  Thorn Creek Guard Station is located within ten minutes of the trap site and is stationed by project personnel whenever trapping occurs.  The facility will be upgraded in 2002 with water and propane tanks and lines.  Staff also utilize a wall tent on-site for the collection of biological information from fish, and for PIT tagging and recovery of fish prior to release.
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       Oregon.
N

Smith, S.G., W.D. Muir, E.E. Hockersmith, S. Achord, M.B. Eppard, T.E. Ruehle, and J.G. Williams.  1998. Survival estimates for the passage of juvenile salmonids through Snake River dams and reservoirs, 1996.  Annual Report submitted to the Bonneville Power Administration. National Marine Fisheries Service, Seattle, WA
N

Thedinga, J. F., M. L. Murphy, S. W. Johnson, J. M. Lorenz, and K. V. Koski. 1994.

       Determination of salmonid smolt yield with rotary screw traps in the Situk River, 

       Alaska, to predict effects of glacial flooding. North American J.F.M. 14:837-851
N

Weitkamp, D.W, D. McKenzie and T. Schadt. 1980. Survival of steelhead smolts - Wells 

       Dam turbines and spillway, 1980. East Wenatchee, Public Utility District No. 1 of

       Douglass County. Washington:39. 
N

Westhagen, P. and J. Skalski, 1997. The Design and Analysis of Salmonid Tagging Studies in the Columbia Basin. Bonneville Power Administration. Contract DE-BI79-90BP02341.  Project 89-107-00.  Portland, Oregon.
N

Whitesel, T.A., R.W. Carmichael,  M.W. Flesher, D.L. Eddy. 1998. Summer Steelhead  in the Imnaha River Basin, Oregon. Lower Snake River Compensation Plan Status Review Symposium.  February 3 to 5, 1998. Boise, ID.
N
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N

Witty, K. 1973. Annual Fishery Report 1973 Wallowa Fishery District Northeast Oregon. Oregon State Game Commission. Enterprise Oregon.
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RESUME

Peter J. Cleary
 GOTOBUTTON BM_1_ 
EDUCATION:

Bachelor of Science. 1992.




Oregon State University 




Major: Zoology

PROFESSIONAL EXPERIENCE:

1998 to present
Project Leader with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for the contractual obligations to the Bonneville Power Administration, implementing the study design, and coordinating research with similar programs.  Tasks include developing and implementing the Imnaha Smolt Monitoring Program and supervising personnel assigned to the project.  

1997 to 1998

Fisheries Biologist with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for conducting research for the Idaho Salmon Supplementation Studies.  Duties included operation of emigrant traps, snorkeling surveys for  population estimates, and conducting redd counts.

1997 to 1994

Lead Fisheries Technician with the Nez Perce Tribe Department of Fisheries Resource Management. Conducted research and coordinated field activities for the Idaho Salmon Supplementation Studies.

1994


Experimental Biological Aide for Oregon Department of Fish and Wildlife.  Responsible for conducting a steelhead creel survey along the Wallowa River.

1994 to 1993

Biological Aide for Idaho Department of Fish and Game, McCall Hatchery.  Tended to chinook salmon in holding ponds, operated and maintained a weir for chinook salmon, experienced in all phases of chinook salmon culture.

1993


Volunteer Work for Frank Frost, Graduate Student, University of Idaho. Assisted with a juvenile trap and adult weir for kokanee.

Publications

Cleary, P.J., M.L. Blenden, P.A. Kucera.  2000.  Emigration of Natural & Hatchery Chinook Salmon & Steelhead Smolts from the Imnaha River, Oregon, October 19, 1998 to June 24, 1999. Bonneville Power Adiminstation Technical Report. Contract  97AM30432. Project 97-015-01. NPT DFRM. Lapwai, ID.

Hesse, J.A., P.J. Cleary, and B.D. Arnsberg. 1995. Salmon Supplementation Studies in Idaho Rivers.  Annual Report - 1993.  U.S. Department of Energy - Bonneville Power Administration. Portland, Oregon.

Jay Hesse, Research Coordinator

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.

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 Adminstration, 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. 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.

RESUME

Michael L. Blenden

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.                    

Publications
Kucera, P.A., M.J. Banach, and M.L. Blenden. 1991. LSRCP evaluation studies annual project report - 1989. Department of Fisheries Management - Nez Perce Tribe, Lapwai, Idaho. 57 pp

Kucera, P.A., M.J. Banach, and M.L. Blenden. 1992. LSRCP evaluation studies annual project report 1990. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 120 pp.

Kucera, P.A. and M.L. Blenden. 1993. Chinook salmon spawning ground survey in Big Creek and tributary streams of the South Fork Salmon River, Idaho - 1991. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.42 pp.

Kucera, P.A., M.L. Blenden, and M.J. Banach. 1994. LSRCP evaluation studies annual project report 1991. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 91 pp.


Kucera, P.A. and M.L. Blenden. 1994. Summary report of 1993 studies relating to listed 
chinook salmon populations. Nez Perce Tribe Department of Fisheries Resources 
Management, Lapwai, Idaho. 24 pp.


Kucera, P.A. and M.L. Blenden. 1995. Summary report of 1994 studies relating to listed 
chinook salmon populations. Nez Perce Tribe Department of Fisheries Resources 
Management, Lapwai, Idaho. 

Kucera, P.A. and M.L. Blenden. 1995. Summary report of 1995 project activities relating to endangered chinook salmon populations listed under the Endangered Species Act. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.


Ashe, B.L., A.C. Miller, P.A. Kucera, and M.L. Blenden. 1995. Spring outmigration of wild 

and hatchery chinook salmon and steelhead trout smolts from the Imnaha River, March 1 - June 15, 1994. Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 76 pp.

Blenden, M.L., R.S. Osborne, and P.A. Kucera. 1996. Spring outmigration of wild and hatchery chinook salmon and steelhead trout smolts from the Imnaha River, Oregon, February 6 - June 20, 1995. Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 74 pp.

Kucera, P.A. and M.L. Blenden. 1996. Summary report of 1996 project activities relating to endangered chinook salmon populations listed under the Endangered Species Act. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 60 pp.

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.

Cleary, P.J., M.L. Blenden, and P.A. Kucera. In prep. Emigration of natural and hatchery chinook salmon and steelhead smolts from the Imnaha River, Oregon, October 19, 1998 to June 24, 1999.  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.  Emigration of hatchery and natural chinook salmon from the Imnaha River.  Pages 141-153 185 in Proceedings of the Lower Snake River Compensation Plan Status Review Symposium.  February 3-5, 1998.  U.S. Fish and Wildlife Service, Boise, 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.

Faurot, D., R. Armstrong, P.A. Kucera, and M.L. Blenden.  1998.  Cryopreservation of sdult male spring and summer chinook salmon gametes in the Snake River basin, 1997.  Annual Report to Bonneville Power Adminstration, Portland, OR Contract 97-AM-30423, Project 9703800. BPA Report DOE/BP-30423-2).
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RESUME


Paul A. Kucera

EDUCATION:


Bachelor of Science. 1975.





Utah State University.





Major: Fisheries Management.





Graduate Studies - MS





University of Idaho 1984-1987





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.

Unique Abilities:

Certified Fisheries Scientist - AFS

Experienced with Endangered Species Act and management of listed fish species.

Ecological and fish life history research on anadromous and resident fish species. 


Population dynamics experience on Snake River Pacific salmon.


Management experience with resident and anadromous species.


Snake River water rights adjudication experience.


Familiar with Columbia River basin fisheries management issues.


Certified SCUBA diver - NAUI


Publications
Kucera, P.A. and J.L. Kennedy.  1977. Evaluation of a sphere volume method for estimating fish fecundity.  The Progressive Fish Culturist.  39(3)115-117.

Kucera, P.A. 1978.  Reproductive biology of the tui chub, Gila bicolor, in Pyramid Lake, Nevada.  Great Basin Naturalist. 38(2): 203-207.

Kennedy, J.L. and P.A. Kucera. 1978.  The reproductive ecology of the Tahoe sucker, Catostomus tahoensis, in Pyramid Lake, Nevada. Great Basin Naturalist 38(2): 181-186.

Sigler, W.F., W.T. Helm, P. Kucera, D. Robertson, and S. Vigg.  1978.  Life history of the Lahontan cutthroat trout. Pages 9-50 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah. 

Kucera, P., G.W. Workman,  D. Robertson, S. Vigg R. Whaley and R. Langdon..  1978.  Life history of the tui chub.  Pages 69-103 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah. 

Kennedy, J. L., P. Kucera, D. Robertson, and R. Whaley.  1978.  Life history of the Tahoe sucker.  Pages 104-128 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah.

Vigg, S., P. Kucera, D. Robertson, and R. Whaley.  1978.  Life history of Sacramento perch.  Pages 129-156 in W.F. Sigler and J.L. Kennedy, eds. Pyramid Lake ecological study.  W,.F. Sigler and Assoc. Inc., Logan, Utah. 

Vigg, S., P. A. Kucera.  1981.  Contributions to the life history of Sacramento perch, Archoplites interruptus, in Pyramid Lake, Nevada.  Great Basin Naturalist 41(3): 278-289.

Sigler, W.F., W.T. Helm, P. A. Kucera, S. Vigg and G. W. Workman.  1983.  Life history of the Lahontan cutthroat trout, Salmo clarki henshawi, in Pyramid Lake, Nevada.  Great Basin Naturalist 43(1): 1-29. 

Kucera, P.A., D.L. Koch and G.F. Marco.  1985.  Introductions of Lahontan cutthroat trout into Omak Lake, Washington.  North Amer. Jrnl. Of  Fish. Mngt. 5(2): 296-301.

Johnson, J.H. and P.A. Kucera.  1985.  Summer-autumn habitat utilization of subyearling steelhead trout in tributaries of the Clearwater River, Idaho.  Canadian Journal of Zoology  Vol, 63:2283-2290.

Kucera, P.A.  1986.  Big Creek chinook salmon spawning ground survey.  Tech. Rep. 86-4.  Nez Perce Tribe Fisheries Dept., Lapwai, ID. 16 pp.

Kucera, P.A.  1987.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek.  Tech. Rep. 87-3. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 26 pp.

Kucera, P.A.  1987.  Nez Perce Tribal review of the Salmon River Lower Snake River Compensation Plan.  FRI/LSR-87-18.  Annual project report to the U.S. Fish and Wildlife Service.  Nez Perce Tribe Fisheries Dept., Lapwai, ID. 74 pp.

Kucera, P.A. and P.K. Cowley.  1988.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek, Salmon River subbasin, Idaho..  Tech. Rep. 88-5. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 31 pp.

Cowley, P.K. and P.A. Kucera.  1989.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek, Salmon River subbasin, Idaho..  Tech. Rep. 89-12. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 26 pp.

Kucera, P.A.  1989.  Nez Perce Tribal review of the Imnaha River Lower Snake River Compensation Plan.  AFF1/LSR-89-08, Tech. Rep. 89-7.   Annual project report to the U.S. Fish and Wildlife Service.  Nez Perce Tribe Fisheries Dept., Lapwai, ID. 49 pp.

Kucera, P.A. and M.J. Banach.  1991.  Chinook salmon spawning ground survey in Big Creek, Johnson Creek, Secesh River and Lake Creek, Salmon River subbasin, Idaho..  Tech. Rep. 91-9. Nez Perce Tribe Fisheries Dept., Lapwai, ID. 25 pp.

Kucera, P.A., M.J. Banach, and M.L. Blenden. 1991. LSRCP evaluation studies annual project report - 1989. Department of Fisheries Management - Nez Perce Tribe, Lapwai, Idaho. 57 pp.

Kucera, P.A., M.J. Banach, and M.L. Blenden. 1992. LSRCP evaluation studies annual project report 1990. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 120 pp.

Kucera, P.A. and M.L. Blenden. 1993. Chinook salmon spawning ground survey in Big Creek and tributary streams of the South Fork Salmon River, Idaho - 1991. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.42 pp.

Kucera, P.A. and M.L. Blenden. 1994. Summary report of 1993 studies relating to listed chinook salmon populations. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 24 pp.

Kucera, P.A., M.L. Blenden, and M.J. Banach. 1994. LSRCP evaluation studies annual project report 1991. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 91 pp.

Ashe, B.L., A.C. Miller, P.A. Kucera, and M.L. Blenden. 1995. Spring outmigration of wild and hatchery chinook salmon and steelhead trout smolts from the Imnaha River, March 1 - June 15, 1994. Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 76 pp.

Kucera, P.A. and M.L. Blenden. 1995. Summary report of 1995 project activities relating to endangered chinook salmon populations listed under the Endangered Species Act. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

 
Kucera, P.A. and M.L. Blenden. 1995. Summary report of 1994 studies relating to listed chinook salmon populations. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Kucera, P.A. and M.L. Blenden. 1996. Summary report of 1996 project activities relating to endangered chinook salmon populations listed under the Endangered Species Act. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 60 pp.

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.

Blenden, M.L., R.S. Osborne, and P.A. Kucera. 1996. Spring outmigration of wild and hatchery chinook salmon and steelhead trout smolts from the Imnaha River, Oregon, February 6 - June 20, 1995. Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho. 74 pp.

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.

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.

Cleary, P.J., M.L. Blenden, and P.A. Kucera. In prep. Emigration of natural and hatchery chinook salmon and steelhead smolts from the Imnaha River, Oregon, October 19, 1998 to June 24, 1999.  Report to the Bonneville Power Administration, Contract DE-FC79-88FC38906, Project 87-127. Nez Perce Tribe Department of Fisheries Resources Management, Lapwai, Idaho.

Cloud, J.G., R. Armstrong, P. Wheeler, P.A. Kucera, and G.H. Thorgaard.  2000.  The northwest salmonid germplasm repository.  Pages 338-342 in T. R. Tiersch and P.M. Mazik (eds.) Cryopreservastion in Aquatic Species.  World Aquaculture Society.  Baton Rouge, Louisiana, USA.


Kucera, P.A.  1998.   Nez Perce Tribe vision of the future for chinook salmon management in the South Fork Salmon River.  Pages 177-185 in Proceedings of the Lower Snake River Compensation Plan Status Review Symposium.  February 3-5, 1998.  U.S. Fish and Wildlife Service, Boise, Idaho.


Kucera, P.A. and M.L. Blenden.  1998.  Emigration of hatchery and natural chinook salmon from the Imnaha River.  Pages 141-153 185 in Proceedings of the Lower Snake River Compensation Plan Status Review Symposium.  February 3-5, 1998.  U.S. Fish and Wildlife Service, Boise, 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., R. Armstrong, P.A. Kucera, and M.L. Blenden.  1998.  Cryopreservation of sdult male spring and summer chinook salmon gametes in the Snake River basin, 1997.  Annual Report to Bonneville Power Adminstration, Portland, OR Contract 97-AM-30423, Project 9703800. BPA Report DOE/BP-30423-2).

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.

Faurot, D. and P.A. Kucera.  In prep..  Adult chinook salmon abundance monitoring in the Secesh River and Lake Creek, Idaho, 2000.  Annual report to Bonneville Power Administration.  Nez Perce Tribe Department of Fisheries Resources Management.  Lapwai, ID.  

RESUME

NEAL ESPINOSA

EDUCATION:
Bachelor of Science.  1996

Utah State University 1992-1996


Major:  Fish and Wildlife with Fisheries Management Emphasis


Westminster College 1990-1992


Liberal Arts education

PROFESSIONAL EXPERIENCE:

2000 – present
Lower Snake River Compensation Plan (LSRCP) Biologist with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for carrying out Nez Perce Tribe’s LSRCP monitoring of Threatened Chinook and Steelhead populations in the Imnaha River.

1997 – 2000
Fisheries Technician with the Clearwater National Forest (CNF).  Responsible for managing the forest’s fisheries, and temperature databases.  Administered and selected contractors for fish habitat contracts.  Member CNF’s level one team for section seven consultation with NMFS and USFWS and wrote biological assessments of ongoing management actions for section seven consultation.

1994 – 1997
Seasonal biological technician with the US Forest Service (Boise and Shoshone NF).  Responsible for collecting wildlife, fish habitat, fish density, and hydrological data.  Also collected watershed inventory need surveys on forest roads.

Unique Abilities:


Experienced with Endangered Species Act and management of listed fish species. 


Management experience with resident and anadromous species.      


Arc View.

Publications

Murphy P., Espinosa N.  2000.  Section Seven Watershed Biological Assessment North Fork Clearwater River drainage.  Determination of Effects of Ongoing Activities Based on the Matrix of Pathways and Indicators of Watershed Condition for Steelhead Trout, Fall Chinook Salmon and Bull Trout.  Clearwater National Forest, Orofino Idaho.

Murphy P., Espinosa N.  2000.  Section Seven Watershed Biological Assessment Potlatch River drainage.  Determination of Effects of Ongoing Activities Based on the Matrix of Pathways and Indicators of Watershed Condition for Steelhead Trout, Fall Chinook Salmon and Bull Trout.  Clearwater National Forest, Orofino Idaho.

Kuntzsch D., Espinosa N.  1998.  Section Seven Watershed Biological Assessment North Fork Clearwater River drainage.  Determination of Effects of Ongoing Activities Based on the Matrix of Pathways and Indicators of Watershed Condition for Steelhead Trout, Fall Chinook Salmon and Bull Trout.  Clearwater National Forest, Orofino Idaho.
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