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a. Abstract 
The Nez Perce Tribe is authorized to build and operate the Nez Perce Tribal Hatchery (NPTH;198335000) to help establish and recover spring, early-fall, and fall chinook salmon in the Clearwater subbasin.  Supplementation will occur in three tributaries for spring chinook salmon, two tributaries for early-fall chinook salmon, and at two locations in the Clearwater River for fall chinook salmon.  This monitoring and evaluation program examines the performance and status of hatchery and natural fish, effects on non-targeted fish populations, sustainability of harvest, and communication and application of findings.  Activities and sub-activities are designed to provide data for resolving nine main management questions and critical uncertainties.  Seven primary data collection activities and four small-scale experiments are associated with quantification of performance criterion.  Areas of special interest include juvenile survival to and through the mainstem corridor and the overall performance of fish reared according to NATURES supplementation criteria.  Both hatchery and natural juveniles will be PIT-tagged to assess juvenile survival.  Survival and migration timing will be estimated from PIT-tag detections at Lower Granite Dam and McNary Dam using the SURPH.2 model and the Cramer and Neeley model.  Survival estimates to McNary Dam have been included to provide baseline information in the case of normative river operation.  Performance of NATURES reared fish will be evaluated against the general performance of ongoing conventional production in the Clearwater River subbasin and with post-release survival of NPTH NATURES and NPTH conventional paired releases.
b. Technical and/or scientific background
The Clearwater River drains approximately 9,640 square miles from the Bitterroot Mountains along the border of eastern Idaho and western Montana to the western edge of Idaho where it flows into the Snake River at Lewiston.  Historically, the Clearwater River drainage supported large runs of steelhead trout and chinook salmon (USFWS 1962).  During the 20th century, salmon runs in the Clearwater River subbasin were virtually eliminated by the construction of hydroelectric dams (Mathews and Waples 1991).  In 1910, the Harpster Dam, constructed on the lower South Fork Clearwater River, prevented salmon from returning to the high quality spawning grounds in that drainage (Schoning 1940).  In 1927, the Washington Water Power Diversion Dam constructed just above the mouth of the Clearwater River virtually eliminated all upriver salmon runs (Parkhurst 1950; USFWS 1962).  A crude fish ladder was built on the lower Clearwater River dam, which was able to pass steelhead during higher flow periods, but proved almost impassible during lower flows when salmon arrived (Parkhurst 1950).  The ladder was modified in later years but not before the chinook runs were decimated.  The cumulative loss of anadromous fish to the Nez Perce Tribe as a result of these two dams was substantial (Cramer et al. 1993).  The Harpster Dam was removed in 1963 and the lower Clearwater River dam was removed in 1972, making available again most of the abundant salmon production areas in the drainage.  However in 1971, Dworshak Dam was built upstream just above the mouth of the North Fork Clearwater River with no previsions for anadromous fish passage in that once productive subbasin.  The lower Clearwater temperature regime is highly influenced by Dworshak Dam that provides warmer water in the winter and cooler water in the summer than what occurred prior to dam construction (Arnsberg et al. 1992, Arnsberg and Statler 1995).  Constructed concurrently with the dam, the Dworshak National Fish Hatchery mitigates for steelhead losses in the North Fork and has reintroduced spring chinook into several headwater tributaries to the Clearwater River.  

The primary goal of the Nez Perce Tribe Hatchery Program is to restore self-sustaining chinook salmon to their ancestral habitats in Clearwater River Basin.  The ‘natural’ spring chinook populations in the Clearwater River basin today have resulted from reintroduction of the species from hatchery stocks.  Efforts to reintroduce spring chinook salmon to the Clearwater Basin began in the 1960’s.  A number of NPTH streams in the Clearwater River Basin have been supplemented with spring chinook and have been monitored by NPTH M&E  (Table 1).  In the early 1990’s the Idaho Supplementation Program was developed to test various strategies for rebuilding natural populations of chinook salmon and assess the effects on targeted and non-target populations (Bowles and Leitzinger 1991).  Spring Chinook and supplementation and M&E activities conducted by NPT in Meadow Creek, Newsome Creek and in the Lolo Creek drainage have generally followed monitoring and evaluation protocols and guidelines developed cooperatively by various tribes, and state and federal agencies for the ISS Program.  Two of the NPTH study streams (Lolo Creek and Newsome Creek) are include in the ISS program.   Additional information on ISS streams and M&E protocols can be found in Walters et al. (2001). 

Table 1.   Spring chinook releases into NPTH streams in the Clearwater River Basin, 1991 through 2000 (modified from Hesse and Cramer 2000). 

	Outplanting
	Release
	Brood
	Release
	Life
	
	
	
	
	Rearing 

	Location
	Year
	Year
	Date
	Stage
	# Fish
	# PIT 

tagged
	Adclip (Y/N)
	CWT 

(Y/N)
	Location

	Eldorado Creek
	1991 
	1989 
	
	Smolt
	199,456 
	
	
	
	Dworshak

	Eldorado Creek
	1992 
	1990 
	
	Smolt
	183,000 
	
	
	
	Dworshak

	Lolo Creek
	1997 
	1997 
	7/21-22 
	Adult
	474
	
	Y
	Unknown
	Dworshak

	Lolo Creek
	1999 
	1997 
	3/30 
	Smolt
	150,001 
	
	
	Y
	Clearwater

	Lolo Creek
	1999 
	1998 
	7/19-21
	Parr
	250,285 
	1007
	
	Y
	Sweetwater

	Lolo Creek
	2000
	2000
	8/09
	Adult
	531
	
	
	
	Dworshak

	Newsome Creek
	1991 
	1990 
	
	Parr
	165,588 
	
	
	
	Dworshak

	Newsome Creek
	1993 
	1993 
	
	Adult
	200
	
	
	
	Rapid River

	Newsome Creek
	1995 
	1993 
	
	Smolt
	200,000 
	1197
	
	
	Rapid River

	Newsome Creek
	1997 
	1997 
	7/12-16 
	Adult
	280
	
	Y
	Unknown
	Rapid River

	Newsome Creek
	1999 
	1997 
	3/19 
	Smolt
	74,638 
	1000
	
	Y
	Clearwater

	Newsome Creek
	1999 
	1998 
	7/29 
	Parr
	50,200 
	
	
	Y
	Dworshak

	Newsome Creek
	2000
	2000
	6/26,8/23
	Adult
	236
	
	
	
	Clearwater

	Meadow Creek
	1993 
	1992 
	
	Fry
	114,000 
	
	Y
	
	Clearwater

	Meadow Creek
	1994 
	1993 
	
	Fry
	417,000 
	2041
	RV*
	
	Clearwater

	Meadow Creek
	1997 
	1997 
	8/25-26 
	Adult
	601
	
	Y
	Unknown
	Rapid River

	Meadow Creek
	1999 
	1998 
	8/3-5
	Parr
	177,722 
	
	
	Y
	Dworshak

	Meadow Creek
	1999 
	1997 
	3/22-26, 31
	Smolt
	300,021 
	999
	Y
	
	Clearwater

	Meadow Creek 
	2000
	2000
	9/07
	Adult
	249
	
	
	
	Dworshak


* Right ventral fin clip

Spring chinook supplementation activities over the years have varied.  The numbers, life stages of spring chinook, and locations for outplants have varied.  In the 1990’s, the numbers, and life stage of spring chinook released in Newsome Creek, and Lolo Creek were generally controlled by the availability of spring chinook production and design protocols developed by the ISS.  Parr outplants in Meadow Creek were designed to assess effects of various release strategies in dispersal and survival.  Also when spring chinook returns are high, the Nez Perce Tribe has been taking advantage of the situation with an aggressive supplementation program to enhance natural production in our study streams in the Clearwater River subbasin.

A number of parameters have been monitored and used to evaluate the effects of spring chinook supplementation on natural production, the effectiveness of supplementation, provide information on the capacity of the natural environment to assimilate and support supplemented salmon populations, and detect early warning of changes in environmental quality and management policy that may affect the project’s success (Table 2).  Spring chinook juvenile production and survival were evaluated by surveying juvenile chinook densities, assessing presmolt and smolt migration at the mouth of the stream in fall and spring, and measuring survival of migrating fish at the Snake and Columbia River dams.  Spring chinook adult escapement was evaluated by monitoring adult returns to the study stream and spawning activity.

Table 2.  Summary of spring chinook monitoring and evaluation activities through 1999 in NPTH study streams in the Clearwater River Basin (modified from Hesse and Cramer 2000).

	Stream
	            Adult  

       Escapement
	Juvenile  

Production and Survival

	
	Weir
	Redd Counts (foot and/or helicopter)
	Juvenile Density (snorkel)
	Presmolt Yield 

(fall screw trap)
	Smolt Yield (spring screw trap)
	Emigration Survival

(PIT tagging)

	Lolo Ck 
	96-99
	87 -99
	92-99
	93-99
	93-99
	93-99

	Yoosa Ck 
	--
	
	92-96, 98-99
	--
	--
	--

	Eldorado  Ck
	97-99
	92-99
	92-99
	--
	--
	--

	Newsome Ck
	95 -99
	87 -99
	92-99
	95-99
	98, 99
	95-99

	Meadow Ck
	97
	93-99
	
	93-99
	94-99
	93-99


No reintroduction efforts were initiated for summer and fall chinook immediately after the lower Clearwater River dam removal.  The Idaho Department of Fish and Game initiated a fall chinook reintroduction program in the upper Clearwater River subbasin prior to dam removal from 1960-1968 (Richards 1968).  This effort was primarily through eyed-egg outplants in the lower Selway River and, to a lesser degree; fry outplants in the Middle Fork Clearwater River.  Adult returns were counted at the Washington Water Power Dam in subsequent years with a high of 122 adults counted in 1966, however, the reintroduction program was terminated because the adult return numbers were thought to be insignificant (Hoss 1970).  Nothing was done to monitor returns or enhance fall chinook production in the Clearwater River after the lower clearwater dam removal until 1988 when the Mainstem Clearwater River Study;  Assessment for Salmonid Spawning, Incubation and Rearing was initiated.  This study documented fall chinook spawning in the lower Clearwater River during 1988 with a total of 21 redds observed (Arnsberg et al. 1992).  An abundance of high quality mainstem habitat required for fall chinook spawning was found through intensive instream flow and spawning substrate studies.  This study recommended flow and temperature releases from Dworshak Dam that would enhance the production of Snake River fall chinook in the lower Clearwater River.  Also recommended was supplementation of Lyons Ferry Hatchery fall chinook to enhance fall chinook natural production in the lower Clearwater River the same year this stock was listed under the Endangered Species Act (ESA) (Arnsberg et al. 1992).  The Snake River fall chinook was listed as threatened under the ESA in 1992 (NMFS 1992) with the lower Clearwater River listed as part of the critical habitat for fall chinook (NMFS 1995).  In a status review by Mathews and Waples (1991), they concluded that ESA protection should be given to the Snake River fall chinook but not the spring/summer chinook in the Clearwater River.  Their decision not to include the spring/summer chinook as part of an ESU was based upon the multitude of different hatchery stock transfers into the basin after dam removal along with low estimates of indigenous stocks after hydropower development (Waples et al. 1991).  Lyons Ferry Hatchery, built in 1982 below Little Goose Dam on the lower Snake River, is the only hatchery that mitigates for Snake River fall chinook losses and has been considered part of the Snake River fall chinook ESU.  However, mitigation of fall chinook has been mainly through on-station releases at Lyons Ferry Hatchery and supplementation did not begin in natural production areas above Lower Granite Dam until 1996 on the Snake River and 1997 on the lower Clearwater River.

The degree at which supplementation programs can enhance natural production of chinook salmon stocks and help lead to recovery have not been clearly demonstrated (NPPC Artificial Production Review 1999; NMFS FCRPS 2000 Biological Opinion; Clearwater Subbasin Summary 2001).  The Clearwater Subbasin Summary states that limiting factors to fish populations and the nature of hatchery influences are debatable.  Interactions of hatchery and wild anadromous fish stocks within the Clearwater subbasin have been investigated and potentially negative impacts to wild stocks have been suggested (U.S. Fish and Wildlife Service and the Nez Perce Tribe 1995, 1997) but have not been clearly defined (Clearwater Subbasin Summary 2001).  Under the Fish and Wildlife Needs, Clearwater Subbasin Summary recommends: "continue ongoing, and establish new, monitoring and evaluation programs for fish supplementation, habitat restoration and improvement, habitat baseline conditions, water quality and water quantity improvements, conditions and trends.  These M&E activities are critical to evaluating the effectiveness of projects in improving habitat, watershed health and enhancing production of target species."

This Monitoring and Evaluation program addresses problems as described in the 2001 Clearwater Subbasin Summary objectives.  Specifically, under Fisheries/Aquatic needs, the summary recommends:  1. Continue and expand investigations of interactions between hatchery and wild chinook, steelhead, and resident fish, 2. Quantify the types and extent (amount) of straying by chinook and steelhead occurring within subbasins, within the Mountain Snake Province, and within designated ESUs, 3. Gather improved population status information for wild, natural and hatchery chinook salmon including life history characteristics, juvenile and adult migration patterns, juvenile rearing areas, adult holding areas, survival factors, smolt-to-adult survival, adult spawner abundance, distribution, timing and parentage, spawning success, and spawner to spawner ratios.  4. Calculate returns per spawner from index surveys to determine if this relationship is improving as smolt passage facilities are modified at Columbia River dams, 5. Monitor spring chinook by examining population trends and develop modeling and monitoring tools to determine out-of-basin impacts to Clearwater subbasin chinook, 6.  Continue to monitor and evaluate impacts of Dworshak dam on spawning and rearing of fall chinook salmon in the Lower North Fork and mainstem Clearwater Rivers, 7. Continue evaluating reintroduction efforts for fall chinook salmon, and 8. Determine the extent of natural production from outplanting hatchery adults.  Under Monitoring and Evaluation in the Summary it states:  Continue Nez Perce Tribal Hatchery Monitoring and Evaluation to determine hatchery chinook performance, natural production responses, competitive interactions, harvest management and provide for applied adaptive management.

c. Rationale and significance to Regional Programs
This project addresses objectives in the Clearwater Subbasin Summary as outlined above.  The NPPC Artificial Production Review (1999) states that:  "Past hatchery restoration efforts were approached with so much optimism that monitoring and evaluation were considered unnecessary and many programs that produced little or no benefits or were detrimental were continued for several years or decades.  The salmon or the region can no longer afford long-term investments in unproductive or counterproductive programs, therefore, it is critical to determine whether

specific restoration activities are working and, if not, adjust them to improve the chances of success (NPPC 1999)."

A specific question addressed by the NPPC Artificial Production Review (1999) that this project has objectives for is: can artificial production programs be designed to avoid harm and assist in preserving and rebuilding naturally spawning populations?  Thus the critical issues that the region faces on artificial production revolve around whether and how production activities can play a role in providing significant harvest opportunities throughout the basin while also acting to protect and even rebuild naturally spawning populations (NPPC 1999).  We believe that the NATURES rearing strategy from the Nez Perce Tribal Hatchery will play a key role in providing hatchery fish that will be more fit and will contribute to the natural spawning populations.

In relation to the NMFS 2000 FCRPS Biological Opinion, RPA 182, this project will monitor Snake River fall chinook ESU adult return timing and spatial distribution and will determine hatchery contributions to natural spawning through carcass collections and genetic monitoring and analysis. In relation to RPA 184, this project will monitor fall chinook released by NPTH in natural spawning environments and will monitor juvenile growth, emigration timing and survival, and adult returns to the spawning areas and will determine reproductive success. In relation to RPA 190, this project will continue to monitor the Snake River fall chinook ESU in the Clearwater River by studying life history strategies, growth, emigration timing and survival, and genetics.

The overarching objectives of the 2000 Fish and Wildlife Program include 1) the recovery of fish affected by the development and operation of the hydrosystem, including those listed under the Endangered Species Act, and 2) to insure sufficient populations of fish for abundant opportunities for tribal trust and treaty right harvest.  Recognizing the significant losses of anadromous fish and their habitats the Council has called for the restoration of naturally reproducing populations of salmon in each province. The Council further defines this position by stipulating that populations will have an 80 percent probability of a viable population for 200 years and at a level that can support harvest rates of at least 30 percent.  To achieve these objectives the Council approves and supports the use of artificial production, under the proper conditions to complement habitat improvements by supplementing native fish populations up to the sustainable carrying capacity of the habitat with fish that are as similar as possible, in genetics and behavior, to wild native fish.  As called for the NPTH Supplementation Program has been implemented with an experimental, adaptive design that includes and aggressive Monitoring and Evaluation Program to evaluate the risks and benefits and address scientific uncertainties associated with supplementation efforts.  

d. Relationships to other projects 

Project 198335000 is the Nez Perce Tribal Hatchery supplementation program that is being monitored.  In the Clearwater Subbasin Summary under the heading Monitoring and Evaluation Needs it recommends to "Continue Nez Perce Tribal Hatchery Monitoring and Evaluation to determine hatchery chinook performance, natural production responses, competitive interactions, harvest management and provide for applied adaptive management."  This is identified in the Fisheries/Aquatic Needs in the Clearwater Subbasin Summary.


Projects 199809800, 199809801, and 198909802 Evaluate Salmon Supplementation Studies in Idaho Rivers, evaluates specific spring chinook supplementation strategies to increase natural production in the Clearwater subbasin from conventional hatcheries while we will also be evaluating releases from conventional releases and the NATURES approach.  These projects cooperative collect comparable data in all major chinook salmon producing in the Clearwater basin This is identified in the Fisheries/Aquatic Needs in the Clearwater Subbasin Summary.


Project 199801005, Pittsburg Landing, Captain John Rapids, and Big Canyon Fall Chinook Acclimation Facilities, rears and releases Lyons Ferry Hatchery fall chinook at two facilities on the Snake River and one facility on the Clearwater Rivers.  During some years of abundance, subyearlings fall chinook have also been released at acclimation facilities.  The Nez Perce Tribal Hatchery is planning on taking over the release of fall chinook subyearlings starting in 2002 and contributions to the natural spawning fall chinook ESU will be monitored by this M and E project.  This project will also monitor adult returns from the yearling releases on the Clearwater through redd surveys and carcass collections. This is identified in the Fisheries/Aquatic Needs in the Clearwater Subbasin Summary.

Project 199102900, Identification of the Spawning, Rearing, and Migratory Requirements of Fall Chinook Salmon in the Columbia River Basin, is assessing fall chinook juvenile life history characteristics, emigration timing and survival in the mainstem Snake River and we be doing the same in the lower Clearwater for the same ESU.  Project cooperation includes: describing juvenile life history characteristics of wild and Lyons Ferry Hatchery supplemented fall chinook, emigration survival as it relates to environmental conditions, and conducting fall chinook aerial redd surveys and documenting hatchery fish contributions to the natural spawning population.  This is identified in the Fisheries/Aquatic Needs in the Clearwater Subbasin Summary.


Project 199801004,  Monitoring and Evaluation of Yearling Snake River Fall Chinook Outplanted Upstream of Lower Granite Dam, assesses Lyons Ferry Hatchery yearling releases to enhance natural fall chinook production.  We will work in cooperation on adult return monitoring through radio telemetry, redd surveys, and carcass collection to determine subyearling and yearling hatchery contributions to natural production. This is identified in the Fisheries/Aquatic Needs in the Clearwater Subbasin Summary.

Project 199403400, Assessing Summer and Fall Chinook Restoration in the Snake River Basin, was limited in scope and will be completed in 2001.  This study looked at emigration timing, growth, and survival using Lyons Ferry Hatchery fall chinook subyearlings as surrogates for wild fall chinook in the Clearwater River and results will be in a journal publication.  This project also assessed wild fall chinook life history, growth, emigration timing and survival, and monitoring of adult returns will now be the responsibility of this monitoring and evaluation project for 2001 and beyond.  This is identified in the Fisheries/Aquatic Needs in the Clearwater Subbasin Summary.

Project 200002984, Rehabilitate Newsome Creek Watershed.  This project involves road inventory, road obliteration and channel realignment feasibility study.  This habitat/watershed project should have benefits to the NPTH supplementation efforts.  Monitoring responses to habitat improvements will be a cooperative effort between the projects.  The NPTH M&E project will provide temperature, flow and fisheries response data. 

Project 200002509, Protect and Restore Lolo Creek Watershed. This project involves road obliteration, channel realignment, channel revegetation, riparian fencing, and off sight watering development.  This habitat/watershed project should have benefits to the NPTH supplementation efforts.  Monitoring responses to habitat improvements will be a cooperative effort between the projects.   The NPTH M&E project will provide temperature, flow and fisheries response data. 

e. Project history (for ongoing projects) 

Although NPTH is not schedules to release until 2002, the NPTH Program has actively been involved in supplementing a number of streams in the basin with chinook salmon throughout the 1990’s.  The M&E program has been involved in assessing the effects of supplementation in the Clearwater River Basin in order to begin to:

1) evaluate the effectiveness of supplementation, 

2) monitor changes in the environment that are causally linked to supplementation, 
3) provide information on the capacity of the natural environment to assimilate and support supplemented salmon populations, and 
4) to detect early warning of changes in environmental quality and management policy that may affect the project’s success.

Field activities for the NPTH M&E Program in 1993 began with the outplanting of approximately 100,000 parr chinook in Meadow Creek (see Table 1).  Habitat use and species interactions were monitored using snorkeling to evaluate the effectiveness of various release strategies and impact on resident fish.  Fish migration out of Meadow Creek was also measured to assess survival, growth in the natural environment, and emigration timing using a rotary screw trap. 

In 1994, 400,000 spring chinook were outplanted in Meadow Creek. Again habitat use, species interactions, growth, survival and emigration behavior were monitored in order to evaluate release strategies and ecological implications.  In addition to Meadow Creek, a number of other streams in the Clearwater River Basin were outplanted.  Orofino Creek received 48,000 fish, Lower Selway River 117,000, White Sands Creek 166,000, Warmsprings Creek 19,000, Weir Creek 5,000, and Boulder Creek 76,000.    Baseline data was collected in streams identified as "treatment" streams in the Basin following protocol developed by the Idaho Salmon Supplementation Program (ISS 1992).  Juvenile densities and spawning activities were measured by snorkeling and redd surveys.  Outmigration was also assessed in Lolo Creek using a rotary screw trap (see Table 2).   

In 1995 and 1996, monitoring continued in the "treatment" streams, including Lolo Creek, Newsome Creek, and Meadow Creek.  Data collected in these streams provided information on species composition, abundance, life history characteristics, survival, and species interactions within these streams.  Monitoring of spring chinook juvenile densities and adult escapement in 1995 and 1996 indicated that natural returns and production was low (Table 3).  

Table 3. Densities of juvenile spring chinook (# parr / 100 m2 ) per habitat in Newsome, Lolo, Yoosa and Eldorado Creeks 1992-1999.  Meadow Creek was reported separately because of variations in habitat typing.

	Stream
	Year
	Habitats
	
	
	
	

	
	
	All
	Pool
	Run
	Pocketwater
	Riffle

	Newsome Creek
	1992
	0.05
	0.16
	0.00
	0.00
	0.00

	
	1993
	1.81
	4.92
	1.56
	0.00
	1.00

	
	1994
	78.02
	109.91
	74.30
	50.70
	50.60

	
	1995
	0.02
	0.05
	0.00
	0.00
	---*

	
	1996
	0.00
	0.00
	0.00
	---
	0.00

	
	1997
	3.71
	3.91
	4.34
	---
	0.20

	
	1998
	86.14
	123.62
	66.83
	52.85
	30.89

	
	1999
	93.71
	111.8
	101.26
	94.32
	32.92

	Lolo Creek
	1992
	2.72
	5.31
	2.67
	2.82
	0.74

	
	1993
	2.62
	10.24
	2.15
	0.00
	1.36

	
	1994
	10.40
	8.18
	8.60
	4.90
	14.40

	
	1995
	0.26
	0.76
	0.12
	0.00
	0.03

	
	1996
	0.19
	0.07
	0.44
	0.00
	0.00

	
	1997
	0.53
	0.66
	0.39
	---
	0.74

	
	1998
	52.47
	74.77
	35.70
	50.62
	50.10

	
	1999
	127.94
	322.89
	63.22
	37.02
	37.85

	Yossa Creek
	1992
	1.03
	0.00
	2.40
	---
	0.10

	
	1993
	0.00
	---
	0.00
	---
	0.00

	
	1994
	9.40
	7.76
	12.30
	---
	7.08

	
	1995
	0.00
	0.00
	0.00
	---
	0.00

	
	1996
	0.21
	0.60
	0.00
	0.00
	0.00

	
	1997
	---
	---
	---
	---
	---

	
	1998
	45.25
	56.20
	46.88
	36.58
	29.91

	
	1999
	36.52
	0.00
	54.42
	---
	29.81

	Eldorado Creek
	1992
	0.07
	0.00
	0.16
	0.00
	0.00

	
	1993
	0.00
	0.00
	0.00
	0.00
	0.00

	
	1994
	1.71
	0.00
	1.78
	6.74
	0.96

	
	1995
	0.05
	0.00
	0.12
	0.00
	0.00

	
	1996
	0.00
	0.00
	0.00
	0.00
	0.00

	
	1997
	0.30
	0.69
	0.00
	0.00
	0.00

	
	1998
	0.30
	0.00
	0.30
	0.30
	2.16

	
	1999
	0.00
	0.00
	0.00
	0.00
	0.00


* Habitat Type not detected in survey
In 1997, M&E activities included: the operation of screw traps (upper and lower Lolo Creek, Meadow Creek and Newsome Creek), snorkel counts, operation of adult salmon weirs (Lolo Creek, Meadow Creek and Newsome Creek), and redd counts.  The M&E activities were used to evaluate various performance variables that included: abundance, density, life history attributes, survival, escapement, distribution, and reproductive success.   Natural adult escapement assessed at the weirs on Newsome and Lolo Creek in 1997 was found to be higher than previously years monitored (Table 4).  Adult escapement to the basin was high in 1993 and a number of streams, including Newsome Creek were outplanted with adults.  Densities of juveniles detected during surveys in 1994 were high Newsome Creek as a result of outplanting and natural retuning adults (Table 3).  Although no adult were outplanted into Lolo, a number of redds were found in 1993 and densities of juveniles in 1994 were also relatively high.  Successful spawning in 1993 was reflected in the returns observed in 1997 (Table 5).  In 1997, adults both adults and eyed eggs were outplanted.   Redd surveys indicated that outplanted and naturally retuning adults did spawn.    

Table 4.  Cumulative capture summary of spring chinook salmon at Nez Perce Tribal Hatchery –

 Monitoring and Evaluation weir sites, 1996 – 2000.a
	Weir Location
	Total #

 of

Adults
	Total # 

of

Jacks
	Total # of

Natural Adult Males
	Total # of

Natural Adult Females
	Total # of

Natural Adult 

Jacks
	Total # of

Hatchery Adult 

Males
	Total # of

Hatchery Adult Females
	Total # of

Hatchery Adult 

Jacks

	Lolo Creek
	
	
	
	
	
	
	
	

	2000
	97
	74
	22
	23
	28
	18
	34
	43

	1999
	28
	39
	0
	5
	2
	10
	13
	37

	1998
	39
	0
	15
	14
	0
	6
	4
	0

	1997
	196
	2
	40
	37
	0
	68
	51
	2

	1996
	18
	7
	10
	8
	4
	0
	0
	3

	
	
	
	
	
	
	
	
	

	Eldorado Creek
	
	
	
	
	
	
	
	

	2000
	0
	0
	0
	0
	0
	0
	0
	0

	1999
	0
	0
	0
	0
	0
	0
	0
	0

	1998
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	

	Meadow Creek
	
	
	
	
	
	
	
	

	1997
	10
	0
	2
	0
	0
	5
	3
	0

	
	
	
	
	
	
	
	
	

	Newsome Creek
	
	
	
	
	
	
	
	

	2000
	49
	46
	15
	7
	12
	8
	18
	34

	1999
	0
	0
	0
	0
	0
	0
	0
	0

	1998
	134
	0
	39
	73
	0
	7
	15
	0

	1997
	161
	0
	30
	35
	0
	44
	52
	0

	


Table 5.  Summary of spring chinook salmon redds counted and redds per kilometer for Nez

 Perce Tribal Hatchery – Monitoring and Evaluation study streams, 1992 – 2000.  (Modified

 from Walters et al. 2001). 

	Stream
	Year
	Stream Length

Sampled (km)
	Number of

Redds Counted
	Number of 

Redds per kilometer

	Lolo Creek1
	2000
	59.8
	109
	1.82

	
	1999
	59.8
	10
	0.17

	
	1998
	21.5
	26
	1.21

	
	1997
	41.8
	139a
	3.32

	
	1996
	58.2
	21
	0.36

	
	1995
	16.7
	6
	0.36

	
	1994
	16.7
	7
	0.42

	
	1993
	16.7
	23
	1.38

	
	1992
	16.7
	19
	1.14

	Yoosa Creek2
	2000
	4.4
	2
	0.45

	
	1999
	4.4
	0
	0.00

	
	1998
	4.4
	5
	1.14

	
	1997
	4.4
	0
	0.00

	
	1996
	4.4
	0
	0.00

	
	1995
	4.4
	0
	0.00

	
	1994
	4.4
	0
	0.00

	
	1993
	4.4
	1
	0.23

	
	1992
	4.4
	0
	0.00

	Musselshell Creek2
	2000
	8.8
	0
	0.00

	
	1999
	8.8
	0
	0.00

	
	1998
	8.8
	0
	0.00

	
	1997
	8.8
	1
	0.11

	
	1996
	8.8
	1
	0.11

	Eldorado Creek2
	2000
	10.1
	1
	0.10

	
	1999
	5.5
	0
	0.00

	
	1998
	16.8
	0
	0.00

	
	1997
	4.8
	0
	0.00

	
	1996
	3.5
	0
	0.00

	
	1995
	3.5
	0
	0.00

	
	1994
	3.5
	0
	0.00

	
	1993
	3.5
	2
	0.57

	
	1992
	3.5
	0
	0.00

	Meadow Creek1
	2000
	68.0
	18
	0.26

	
	1999
	68.0
	3
	0.04

	
	1998
	68.0
	5
	0.07

	
	1997
	68.0
	146b
	2.15

	
	1996
	68.0
	0
	0.00

	
	1995
	68.0
	0
	0.00

	
	1994
	68.0
	3
	0.04

	Newsome Creek2
	2000
	15.1
	51
	3.38

	
	1999
	15.1
	0
	0.00

	
	1998
	15.1
	32
	2.12

	
	1997
	15.1
	67c
	4.44

	
	1996
	15.1
	4
	0.26

	
	1995
	15.1
	0
	0.00

	
	1994
	15.1
	0
	0.00

	
	1993
	15.1
	55d
	3.64

	
	1992
	15.1
	2
	0.13

	     1  includes reaches surveyed by ground and/or aerial counts

	     2  includes reaches surveyed by ground counts

	     a  474 adults were outplanted from Dworshak National Fish Hatchery

	     b  601 adults were outplanted from Rapid River Fish Hatchery

	     c  280 adults were outplanted from Rapid River Fish Hatchery

	     d  250 adults were outplanted from Rapid River Fish Hatchery

	


In 1998 through 2000, baseline M&E activities continued in “treatment and control” streams (Steward 1996).  During snorkel surveys high juvenile densities were found indicating, indicating success of the 1997 spawning (Table 3). In 1998 adult returns and redds numbers dropped from that previously seen in 1997, and in 1999 escapement and spawning observed were low.   An additional adult weir was operation in Eldorado Creek, a control creek paired with Lolo Creek (Table 2).  No adult escapement into Eldorado Creek has been detected (Table 4).  Parr densities again were high in 1998.

In the spring of 1999, approximately 75,000,150,000 and 300,000 chinook smolts were outplanted to Newsome Creek, Lolo Creek and Meadow Creek, respectively.  Later in the summer, Newsome Creek, Lolo Creek and Meadow Creek received 50,000, 250,000 and 180,000 parr, respectively (Table 1).  

In 2000, adult escapement to the Basin exceed hatchery brood needs and in each Newsome Creek and Lolo Creek 500 adult chinook salmon were outplanted.  Meadow Creek received 150 adult chinook salmon (Table 1). Natural escapement to the streams, through study was also high (Table 4). Outplanted adults and adults naturally returning to our streams produced record numbers of redds (Table 5).  In 2000, juvenile densities were low (Table 3). 

In 2000 construction of NPTH began.  The release of NPTH spring, fall and early-fall chinook salmon is scheduled for 2002.  During the initial phase of the project spring chinook reared at NPTH will be used to supplement Meadow Creek, Newsome Creek, and Lolo Creek in the Clearwater Basin (Hesse and Cramer 2000). Both NPT and NPPC recognize that supplementation presents a degree of risk, due to the uncertainty of supplementation assumptions.  In response the NPTH Monitoring and Evaluation Program (M&E Program) was developed to reduce or eliminate the uncertainty associated with high-risk assumptions/actions so that undesirable ecological or economic impacts due to supplementation can be avoided (Hesse and Cramer 2000).  An M&E Action Plan (Hesse and Cramer 2000) reviewed by ISRP and approved by the Council outlines the goals, objectives and methods that will be used to evaluate the effectiveness of supplementation, monitor changes in the environment that are causally linked to supplementation, provide information on the capacity of the natural environment to assimilate and support supplemented salmon populations, and to detect early warning of changes in environmental quality and management policy that may affect the project’s success.

Again in 2001 record numbers of returning adult in excess of hatchery brood needs were  outplanted into Lolo Creek, Newsome and Meadow Creek.   Natural production (juvenile densities) from adults that returned and were outplanted in 2000 was high in Newsome and Lolo Creeks.  Only Meadow Creek was outplanted in 2001 with parr.  In 2001 the M&E program continued to monitor and evaluate past outplanting activities that have occurred in Newsome Creek, Meadow Creek and Lolo Creek and lay the foundation for full implementation of the Action Plan in 2002. This includes the testing of methodologies and development of techniques, and training of personnel needed to insure that the objectives of the M&E Program are successfully achieved. 

In addition 2001 a final report is scheduled for completion that summarizes spring chinook supplementation activities including the assessment of juvenile production (densities), juvenile emigration patterns, juvenile survival, adult escapement and spawning from releases of spring chinook in the Clearwater River Basin by the Nez Perce Tribe in the 1990’s.  A number of parameters that had been monitored and used to evaluate the effects of spring chinook supplementation on natural production were summarized.  In the 1990’s spring chinook juvenile production and survival were evaluated by surveying juvenile chinook densities, assessing presmolt and smolt migration at the mouth of the stream in fall and spring, and measuring survival of migrating fish at the Snake and Columbia River dams.  Spring chinook adult escapement was evaluated by monitoring adult returns to the study stream and spawning activity. 

In 2001, Project 9403400: Assessing Summer and Fall Chinook Restoration in the Snake River Basin will complete a five year study that looked at Lyons Ferry Hatchery subyearling fall chinook growth and survival in the lower Clearwater River through PIT tag technology.  This study used Lyons Ferry Hatchery fall chinook as surrogates for wild fish because of the low numbers of wild fish available.  This study examined time and size of release as variables to determine optimal survival and study results will be available in a journal publication.  This study evaluated potential and vacant chinook salmon habitat in the upper Clearwater River and principle tributaries including the Middle Fork Clearwater, South Fork Clearwater, Lochsa, and Selway where fall chinook has been documented or has potential to recognize and will be published in a final BPA report.  Since 1994, this project investigated the movement patterns, growth rates, and survival of wild subyearling fall chinook salmon (Snake River fall chinook ESU) in the lower Clearwater.  This task was taken over by this Monitoring and Evaluation project in 2001 and will continue this in the future.  We provided in-season data on wild fall chinook size, growth, and emigration timing to the Fish Passage Advisory Committee and the Technical Management Team to help determine Dworshak Reservoir cold-water releases for balancing optimal conditions for the ESU.  During 2001, through this M and E project, we captured and PIT tagged wild fall chinook in the lower Clearwater River to estimate growth, emigration timing and survival.  We also subsampled our target goal of 100 wild chinook and 100 Lyons Ferry Hatchery subyearlings (caudal fin clips) for DNA analysis. 

f. Proposal objectives, tasks and methods

The Monitoring and Evaluation Plan for the Nez Perce Tribal Hatchery: Action Plan (Hesse & Cramer 2000) is an ISRP approved document that describes in greater detail the proposal objectives, tasks and methods.  The following information is a condensed version of the action plan.  The plan has been included with the submission of this proposal.  Additional information concerning specifics and methodology are fully covered in the plan. 

Objective 1.
Determine if program targets for contribution rate of hatchery fish are being achieved and can be improved. tc "Objective 1.
Determine If Program Targets for Contribution Rate of Hatchery Fish Are Being Achieved and Can Be Improved. " \l 2

Information gathered under this objective is intended to evaluate how well the supplementation techniques are working and whether certain practices can be modified to improve benefits achieved.   The program goals include both developing self-sustaining natural populations of chinook salmon and minimizing impacts to other fish populations.  The innovative facilities and operating protocols that were designed to help NPTH succeed have only been tested in a limited number of situations, but the program success depends on achievement of higher release-to-adult survival rates than conventional hatcheries have achieved in the Snake River basin during the last decade. Thus, there are important questions relative to the NPTH program achieving its goals.  Sampling under this objective is designed to resolve the following management questions:

· Can Nez Perce Tribal Hatchery produce adequate return rates to achieve program objectives?

· Do the NATURES rearing components make enough difference in post -release survival and return rates to warrant the added limitations compared to conventional hatcheries?

· Can Nez Perce Tribal Hatchery strategies be improved to achieve program goals more rapidly?

The sampling to resolve these questions and achieve Objective 1 is divided among six tasks, a summarized description of each task follows.

Task a. 
Monitor the in-hatchery survival and rearing conditions of NPTH fish by treatment and rearing strategy.


In-hatchery monitoring guidelines have been established by the Integrated Hatchery Operations Team (IHOT 1995).  Formalization of the in-hatchery monitoring will be developed as part of the NPTH Annual Operations Plan (AOP).  The AOP is to be developed after final design of NPTH facilities has been completed.  Documentation of fish performance and rearing conditions will follow IHOT (1995) protocols and include: egg-take, egg-to-fry, and egg-to-release survival rates; broodstock management, fecundity, egg size; daily mortality; rearing densities and loading factors; calculation of growth rate; monthly fish health examinations of dead and live fish; and the size, condition, number, date, and location of release. 

Task b.
Estimate the number of smolts and adults produced by each treatment in each NPTH stream.


The NPTH supplementation strategies are intended to produce a sufficient number of smolts to rebuild naturally reproducing populations and support harvest.  The planning for facility sizing and numbers of fish to be released was based on assumptions about the number of smolts and adults that would result, on average, from each supplementation strategy.  Accordingly, these numbers need to be evaluated to determine whether adjustment of the supplementation strategies is needed to meet program objectives.  This evaluation will be completed through three activities described below.


Activity 1.b.1
Mark all hatchery-reared chinook salmon with a unique mark so they can be detected as smolts and as adults.  

Subactivity 1.b.1.1  CWT tag all hatchery fish, so they can be detected wherever they are recovered.  


Product:
All fish released from NPTH will be implanted with CWTs.


Subactivity 1.b.1.2  PIT tag fish from each treatment group of  parr, presmolts, or smolts, so that survival to Lower Granite Dam and McNary Dam can be estimated.  


Product:
Representative PIT tag group released with each treatment in each stream.

Subactivity 1.b.1.3. Conduct tests for each type of marking to estimate rates of tag loss, tag detection efficiency, and post-tagging mortality


Product:
(1) Estimate of delayed mortality after either PIT or CWT tagging.




(2) Estimated percentage of sampled fish with PIT tags or CWT’s that are correctly identified as having a tag. 




(3) Estimated percentage of tag or mark retention.

Activity 1.b.2
Estimate abundance of hatchery fish departing as smolts from each treatment stream. 


Subactivity 1.b.2.1 Rotary screw traps will be fished to monitor outmigration of juvenile spring chinook salmon from Meadow Creek (Selway), Newsome Creek, and Lolo Creek.  


Product: 
(1) Population estimates and 95% confidence intervals of hatchery chinook salmon passing the trap as presmolts (September 1 through December 31), and smolts (January 1 to May 31).

(2) Time-frequency distribution of passage for each life stage.

(3) Mean and 95% confidence interval of mean length for each life stage or date.


Subactivity 1.b.2.2 Use the number of smolts released as the number of hatchery fish leaving treatment streams for early-fall and fall chinook salmon.  


Product:
Number of early-fall or fall chinook salmon smolts stocked in each treatment stream.

Subactivity 1.b.2.3  Assemble PIT tag detections throughout the Columbia basin for fish tagged in NPTH streams, and estimate abundance passing Lower Granite Dam (LGR). 


Product: 
(1) Estimate and 95% confidence interval for the number of smolts from each stream that reach LGR or other mainstem dams.




(2) Time frequency distribution of passage at LGR or other mainstem dams for each treatment group.




(3) Estimate the percentage of fish barged from LGR and other mainstem dams from each treatment group.

Activity 1.b.3
Estimate total hatchery adults produced from each treatment in each stream. 


Subactivity 1.b.3.1 Obtain estimates from the Pacific States Marine Fisheries Commission for harvest rate of Snake River spring and fall chinook salmon in the ocean and Columbia River.  

Product: 
Estimated fraction of chinook salmon harvested by age and race each year (1) in the ocean and (2) within the Columbia River.  


Subactivity 1.b.3.2 Survey fishermen in the Clearwater River Subbasin to estimate harvest of hatchery chinook salmon returning to target streams.  

Product: 
Estimated number of chinook salmon harvested by age and race each year within the Clearwater River subbasin.  


Subactivity 1.b.3.3 Operate weirs or conduct spawning surveys to estimate escapement of hatchery-produced spring, early-fall, and fall chinook salmon into treatment and reference streams.  

Product:
(1) Estimate of hatchery and natural escapement by age at weirs on Lolo Creek, Newsome Creek, Meadow Creek, and South Fork Clearwater.

 


(2) Estimated number of hatchery and natural spawners by age in Meadow Creek and lower Selway River.

(3) Estimated number of spawners in the mainstem Clearwater River.

Subactivity 1.b.3.4 Reconstruct the cohort abundance at age 2 in the ocean, based on catch and escapement estimates, for hatchery and naturally-produced chinook salmon from each treatment and reference stream.  

Product: 
Estimated full hatchery and natural population, prior to ocean harvesting, for each brood and treatment stream.
Task c.
Estimate survival from egg-to-smolt, release-to-smolt, mainstem passage survival, and smolt-to-adult survival for various treatments in each NPTH stream. 

Estimates of survival rates are a critical component in the monitoring of release groups and in the evaluation of that performance in relation to program assumptions, model parameters, and performance standards.  The production levels for individual release locations of spring and early-fall chinook salmon prohibit paired releases groups to be evaluated on smolt-to-adult survival rates. Fall chinook salmon releases are sufficient to provide an opportunity to conduct paired release experiments.   Size and time of release studies of subyearling fall chinook salmon in the Clearwater River subbasin suggest that larger fish released earlier in the year have higher juvenile survival than smaller fish released later towards the summer (Muir et al. 1998). Studies to identify optimal size and time at release with paired release groups will be developed after initial fall chinook salmon production.

Activity 1.c.1
Estimate release-to-smolt, and egg-to-smolt survival for each treatment based on eggs taken, number of fish released, and number of total smolts estimated in 

   
Product: 
(1) Estimated mean difference in survival to LGR between NATURES and conventionally reared juvenile chinook salmon.




(2) Estimated mean difference in survival to LGR between acclimated and direct released juveniles that are conventionally reared.




(3) Estimated egg-to-smolt and release -to-smolt survival for each treatment group.

Activity 1.c.2
Estimate passage survival for smolts from Lower Granite Dam to John Day Dam.  


Product: 
(1) Estimated mean survival during mainstem passage from LGR to JDD for each treatment group.



(2) Estimated mean difference in mainstem passage survival (LGR to JDD) between NATURES and conventionally reared juvenile chinook salmon.


Activity 1.c.3
Estimate smolt-to-adult survival for each treatment based on smolt abundance from Activity 1.b.2 and adult abundance in Activity 1.b.3.


Product:
Estimates of smolt-to-age 2 adult survival for each treatment group

Task 1.d
Determine the effects of rearing and release treatments on the dispersal of juveniles and returning adults to occupy available habitat in the target streams.


A key assumption for designing the numbers of fish to be released from NPTH into treatment streams is that fish will disperse after release to evenly fill the available high quality habitat for chinook salmon.  However, the available habitat is spread over hundreds of miles of stream, and the methods for stocking fish so that they disperse to all of this habitat is uncertain.  Dispersal rates are likely to differ between fish released as parr compared to those released as presmolts.  Fish released as smolts (fall and early-fall chinook) are expected to migrate following release.  In order to assess the dispersal of parr following release, the density distribution of juvenile chinook salmon will be surveyed in Meadow Creek (the only location of parr releases), and experiments with fish uniquely marked for different locations of release will be performed in Meadow Creek.  Additionally, movements of juveniles will be detected at screw traps, and dispersal of adults upon return will be assessed through spawning surveys.  These pieces of information comprise four activities under this task 


Activity 1.d.1
Determine the density distribution of parr rearing in treatment streams. 


Product:
Density distribution in Meadow Creek of hatchery chinook salmon after their release as parr.


Activity 1.d.2
Manipulate release densities in test reaches to evaluate the effect on dispersal after release.   


Product: 
(1) Total and standardized densities of hatchery and natural parr in 16 reaches of 500 m.

(2) Change in density distribution of hatchery parr between 1 and 6 weeks after release in Meadow Creek




(3) Correlation of standardized density for hatchery parr per 500 m reach to distance from stocking location

Activity 1.d.3
Determine effects of treatments on proportion moving in fall or spring by fishing screw traps as described in Subactivity 1.b.2.1.


Product: 
(1) Ratio of fall passage to spring passage in each stream with a rotary screw trap




(2)  Multiple regression on fish densities and environmental variables that may account for inter annual variation in the fall:spring passage ratio




(3) Difference in fall presmolt passage at the upper and lower traps in Lolo Creek.


Activity 1.d.4
Determine the effects of treatments on spawning distribution by conducting spawner surveys. 


Subactivity 1.d.4.1 Conduct helicopter surveys weekly over the early-fall and fall chinook salmon spawning season (October through early December).  


Product: 
(1) Total redds and estimated number of spawners in each reach surveyed



   
(2) Time frequency distribution of redd construction in each reach surveyed.



Subactivity 1.d.4.2 Conduct weekly ground surveys of spawning.  .

Product: 
(1) Percentage of total redds contained in discrete stream sections.  



(2) Time-frequency distribution of redds within each stream section.


Subactivity 1.d.4.3 Count fish collected for hatchery brood stock.  

Product:
(1) Time-frequency distribution of arrival at brood collection points.



    
(2) Counts of hatchery chinook salmon, by age, taken for brood stock. 

Task 1.e
Estimate the continuing stocking rates needed in each stream to sustain natural production.  

A primary strategy of the NPTH program is to allow building of natural production to the stream’s capacity by constraining stocking levels to no more fish than needed to fill the capacity that natural fish are not using. To achieve this balancing of hatchery and natural production requires information feedback each year on where and how much the naturally-produced fish are filling the habitat.  Production of fish in the hatchery begins with the taking of broodstock, so decisions on production levels must be made at least the summer before there is any data on the actual density distribution of juvenile rearing in the season that stocking will occur.  Two activities will be completed to satisfy these planning needs.


Activity 1.e.1
Use monitoring and evaluation results to revise parameters in the life-history simulation model used to predict stocking rates.


Product:
Revised parameters in the life-history simulation model. 

Activity 1.e.2
Predict stocking rates needed for the present brood, based on percentage of spawner capacity achieved and hatchery:wild ratios among spawners.


Product:
Updated simulations predicting appropriate stocking rates each year in each treatment stream.

Task 1.f
Monitor inherited traits in hatchery-reared fish and population  characteristics that may indicate a genetic change toward domestication, or loss of fitness for natural production.


Direct measurement of fitness is not possible. As a result, monitoring of multiple secondary parameters of fitness, at both a population and individual scale, is undertaken to provide a comparison between hatchery and wild fish.  Monitoring of fecundity and egg size is monitored under Task 1.a.  Measurement of the variance in fecundity and egg size between individual fish of different age and size groups will be maintained.  Juvenile emigration timing (Tasks 1.d and 2.c), age-at-return, sex ratio, and timing and location of spawning of both the hatchery brood and fish in the streams will be tracked at the population (stream) level.  Genetic stock structure in relation to fitness is monitored under Task 3.a.  In all cases, a change in individual fitness-related parameters does not directly indicate a decrease in fitness. However, monitoring of multiple indices and their overall relation to population dynamics (near and long term) does provide useful insight to the overall operations and impact of the production program.  The effects of hatchery practices (release location and timing, product quality, etc) and current environmental conditions will be linked to fitness evaluations.  Indices will be monitored annually. 


Activity 1.f.1
Time of spawning.


Product:
Annual values for the dates of 20%, median, and 80% of all females spawned.

Activity 1.f.2 Aggressive behavior trials.


Product:
(1)Annual mean and variance for scores in with mirror image stimulation trials.



(2) Comparison of aggressive behavior between semi-natural, NATURES components, conventional, hatchery best management practices rearing.


Activity 1.f.3 Relative distribution of spring chinook juveniles between habitat types.


Product:
Annual mean values of relative densities dispersed between pools, riffles, pocket water, and runs. 

Activity 1.f.4 Time of juvenile passage at Lower Granite Dam.


Product: 
Annual values for the dates of 20%, median, and 80% of juvenile passage at detector dams in the Snake and Columbia rivers.

Activity 1.f.5
Inter-annual trend in age at maturity.


Product:
Estimates of age and sex-specific maturity rates for each race, and possibly each treatment stream (if CWT recovery rates are sufficient).  These rates will be estimated for each brood.
Objective 2.
Determine the increases in natural production that results from supplementation of chinook salmon in the Clearwater River subbasin, and relate them to limiting factors. tc "Objective 2
Determine the Increases in Natural Production That Results from Supplementation of Chinook Salmon in the Clearwater River Subbasin, and Relate Them to Limiting Factors. " \l 2

One of the primary benefits to be derived from NPTH is the restoring of full natural production of chinook salmon to the treatment streams.  Sampling under this objective is intended to measure those benefits and refine our understanding of carrying capacity and other factors that limit program success.  Sampling under this objective is designed to resolve the following management questions:

· Can self-sustaining natural populations be established from hatchery fish?

· Can we determine how to adjust supplementation rates as natural populations rebuild?

Task 2.a
Determine where, when and how much natural production is occurring in target and reference streamstc "Task 2.1
Determine where, when and how much natural production is occurring in target and reference streams " \l 3.


A major premise for constructing NPTH is that habitat for chinook salmon is abundant, but nearly vacant in the Clearwater River subbasin.  Further, it is assumed that stocked hatchery fish of Snake River ancestry will seek out and fill up this habitat, and reproduce naturally.  However, the available habitat is spread over hundreds of miles of stream, and the methods for stocking fish so that they disperse to all of this habitat is uncertain.  There may also be environmental factors that will result in more fish being produced from one portion of a stream than another. Studies of anadromous salmonid rearing in well seeded streams indicate that habitat use by fish is patchy (Hankin and Reeves 1986), and that juveniles use different habitats as they grow and as stream temperatures change.  Sampling under this task comprises five activities and is intended to determine how evenly the production of wild chinook salmon is spread throughout the available habitat, and how that distribution changes with time and life stage of fish using the stream within a given year.  Additionally, this sampling will monitor the changes in natural production of parr, smolts and adults across years.  


Activity 2.a.1 Estimate total adults produced naturally from each stream.


Subactivity 2.a.1.1  Mark hatchery fish so that hatchery and wild fish can be distinguished.
 
Subactivity 2.a.1.2 Obtain estimates from the Pacific States Marine Fisheries Commission for harvest rate of Snake River spring and fall chinook salmon in the ocean and Columbia River. (Same as Subactivity 1.b.3.1)


Subactivity 2.a.1.3 Survey fishermen in the Clearwater River Subbasin to estimate harvest of natural chinook salmon returning to target streams.  (Same as Subactivity 1.b.3.2). 


Subactivity 2.a.1.4 Operate weirs or conduct spawning surveys to estimate escapement of naturally-produced spring and fall chinook salmon into treatment and reference streams.  (Same as Subactivity 1.b.3.3).


Subactivity 2.a.1.5 Reconstruct the cohort abundance at age 2 in the ocean, based on catch and escapement estimates, for naturally-produced chinook salmon from each treatment and reference stream.  (Same as Subactivity 1.b.3.4).


Activity 2.a.2
Survey the spatial and temporal distribution of chinook salmon spawning in the target streams.


Subactivity 2.a.2.1 Conduct helicopter surveys weekly over the early-fall and fall chinook salmon spawning season (October through early December).  


Product: 
(1) Total redds and estimated number of spawners in each reach surveyed



   
(2) Time frequency distribution of redd construction by reach surveyed.



Subactivity 2.a.2.2 Conduct weekly ground surveys of spawning.  

Product: 
(1)  Percentage of total redds contained in discrete stream sections.  



(2) Time-frequency distribution of redds within each stream section.


Subactivity 2.a.2.3 Count fish collected for hatchery brood stock.  Natural adults collected at weirs or by other methods for hatchery broodstock must also be accounted for.  Accordingly, all fish collected for hatchery broodstock by any method will be measured (hypural length), examined for marks and tags, and scale sampled.  Numbers of fish entering hatchery ladders will be counted at least weekly and tagged so that time of entry can be compared quantitatively between years, and possible treatments for time of return can be evaluated.

Product:
(1) Time-frequency distribution of arrival at brood collection points.



    
(2) Counts of natural chinook, by age, taken for brood stock. 


Activity 2.a.3
Survey the spatial and temporal distribution of juvenile chinook salmon rearing in target streams. 


Subactivity 2.a.3.1  Mark hatchery fish so that hatchery and wild fish can be distinguished.  


Subactivity 2.a.3.2 Perform snorkel surveys to estimate parr densities in systematic reaches of treatment and reference streams for spring chinook salmon. 

Product: 
(1) Annual estimates of parr/m2 in pool, riffle, pocket water and run habitats, by reach, of each treatment and reference stream for spring chinook.



(2) Multiple regression or multi-variate model relating parr density to spawner abundance and habitat features in each stream.

Subactivity 2.a.3.3 Repeat surveys in selected areas during each July, August, and September to identify seasonal shifts in rearing distribution. 

Product: 
Estimate of change in parr/m2 between July, August, and September in pool, riffle, pocket water and run habitats, by reach, of each treatment and reference stream for spring chinook.




Activity 2.a.4
Monitor the timing, size and abundance of juvenile chinook salmon emigrating from each target stream.


Product: 
(1) Population estimates and 95% confidence intervals of juvenile chinook salmon passing the trap as parr (June 1 - August 31), presmolts (September 1 - December 31), and smolts and fry (January 1 - May 31).

(2) Time-frequency distribution of passage for each life stage.

(3) Mean and 95% confidence interval of mean length for each life stage or date.
Task 2.b
Determine the relationship of habitat features to varying levels of use by each race of chinook salmontc "Task 2.2
Determine the relationship of habitat features to varying levels of use by each race of chinook salmon " \l 3. 


Under this Task, we attempt to identify the physical features of stream habitat that limit the number of fish that will use it.  Estimation of stream carrying capacity, which was used to determine stocking rates, was based on the Power Planning Council’s Smolt Density Model (SDM).  That model assigned ratings of habitat quality to stream reaches, based on professional judgement, and then assumed a given number of fish could be produced per surface area of stream, depending on the habitat quality rating.  The sampling conducted under this task will help to refine those SDM estimates of carrying capacity, both by quantifying the type and availability of habitat features that juvenile chinook salmon use, and by determining maximum densities of fish that will occupy each type of habitat.   


Activity 2.b.1
Measure physical habitat features where juvenile chinook salmon are surveyed, and determine correlation of chinook salmon density to those features.


Subactivity 2.b.1.1  Maintain separate counts of fish in each habitat unit (pool, riffle, pocket water or run) during snorkel surveys.  


Product:
Estimates of parr/m2 in each habitat unit.  These data will be combined with the next subactivity for further analysis.  


Subactivity 2.b.1.2  Measure surface area, mean depth, substrate composition, large woody debris, gradient and overhead cover in each habitat unit during snorkel surveys.  


Product:
Multiple regressions for each habitat unit type that account for variation in parr density per unit based on physical features and spawner density.

Subactivity 2.b.1.3  Monitor daily maximum and minimum stream temperatures in stream segments where fish are surveyed.  


Product: 
Comparison of weekly water temperatures within and between streams.  These data will be used as independent variables in analyses of growth, migration timing and survival.

Subactivity 2.b.1.4  Monitor monthly mean flow or gage height in target streams.   


Product: 
Comparison of weekly stream flows between years.  These data will be used as independent variables in analyses of parr density, growth, migration timing, and survival.

Activity 2.b.2
Measure physical habitat features where chinook salmon spawning is surveyed, and determine correlation of spawner density to those features.


Subactivity 2.b.2.1 Measure channel form, gradient, substrate composition, mean riffle depth, surface area, and cover score in reaches surveyed for spawning. 


Product:
Multiple regressions that account for variation in spawner density per stream reach, based on physical features, spawner abundance, and stocking locations.

Subactivity 2.b.2.2  Monitor daily maximum and minimum stream temperatures during spawning and egg incubation in primary areas of chinook salmon spawning in each target stream.  


Product: 
(1)Weekly water temperatures at the time and location of spawning and egg incubation within each stream. 




(2)Comparison of spawning time and indices of adult to parr survival in terms of thermal tolerance limits.
Task 2.c
Measure life history traits that may reflect limitations to natural productiontc "Task 2.3
Measure life history traits that may reflect limitations to natural production " \l 3.


We will sample to detect two types of mechanisms that limit natural production: density dependence and genetic fitness.  As chinook salmon fill the habitat to capacity, density-dependent mechanisms should begin functioning and reveal that capacity limits are being approached.  Life history traits that are known to be influenced by fish density include growth, migration timing, and survival.  Accordingly, we will conduct sampling to detect changes in these parameters within each treatment stream.  The key, however, will not be simply to detect change, but to detect when the density-dependent changes are sufficient that no more adults are produced per spawner. 


Evidence of limitations from genetic fitness should be expressed by differential survival of inherited life history strategies, such as egg-to-fry survival for different spawning times, parr-to-adult survival for fish that smolt as either subyearlings or yearlings, and survival to ocean entry for fish that move downstream from natal areas in the first summer-fall compared to those that hold until they are yearling smolts.  Because the stocks used to initiate NPTH are not specifically native to the target streams, there is likely to be some change in life-history traits that will gradually result over time from natural selection.  In particular, spawning time of early-fall chinook salmon is likely to become earlier, because temperature regimes indicate that mid-October spawning would produce greater survival than November spawning at lower elevations of the Clearwater River subbasin.  The unique balance of habitat quantity and quality for summer rearing and over-winter refuge is likely to vary between streams, so natural selection  may gradually alter the proportion of fish that drift downstream for rearing, and the proportion that smolt as either subyearlings or yearlings.  We expect that both early-fall and fall chinook salmon will survive best as subyearling smolts, but that deduction needs to be evaluated.

tc "Figure 10.
Step-down diagram of activities for Task 2.3 and 2.4 " \f E 
Activity 2.c.1
Estimate growth, migration timing, and survival of juvenile chinook salmon.



Subactivity 2.c.1.1  Seine for chinook salmon parr periodically through the summer to monitor increase in length and to tag parr for estimation of survival.  


Product: 
(1) Regression of mean length on Julian Day for each stream each year.

(2) Multiple regression accounting for variation between years in mean length by July 1(parr) or September 1 (presmolt) as a function of parr density, stream temperature, and flow. 




(3) PIT tagged parr to be used for estimating timing of passage and survival to passage to the screw trap and mainstem dams.

Subactivity 2.c.1.2  Fish screw traps to determine size and time at emigration and to estimate passage of tagged fish.  

Product:
(1) Estimate of parr abundance, based on marked-to-unmarked ratio of fish arriving at the screw trap. 




(2) Estimate of survival from parr to smolting in each treatment stream.




(3) Multiple regression accounting for variation between years in mean length of fall presmolts or spring smolts as a function of parr density, stream temperature, and flow.




(4) Multiple regression accounting for variation between years in ratio of presmolt to smolt migrants as a function of parr density, stream temperature, and flow.


Subactivity 2.c.1.3  Assemble PIT tag detections throughout the Columbia Basin for fish tagged in NPTH streams, and estimate abundance and survival to Lower Granite Dam (LGR). 


Product: 
(1) Estimate and 95% confidence interval for the number of smolts from each stream that reach LGR or other mainstem dams.




(2) Estimate and 95% confidence interval of survival from parr or tributary mouth to LGR or other mainstem dams.  




(3) Median, 20th percentile, and 80th percentile travel times (days) and arrival times from the screw traps to LGR.



Subactivity 2.c.1.4  Sample scales from parr and smolts in each target stream to characterize circuli number and spacing that will later be measured on adult scales to determine successful time and size at smolting.  




Product:
(1) Regressions of circuli number on Julian Day for each stream each year.  This will enable estimation of dates corresponding to a distinct change in scale patterns, like spring growth or ocean entry. 




(2) Regression of length on scale radius, so that size at ocean entry can be estimated on adult scales.

Activity 2.c.2
Estimate age at maturity, time of river entry and spawning, and prespawning survival of natural and hatchery adults.


Subactivity 2.c.2.1  Determine age at maturity from scales of returning adults handled at weirs, in hatcheries, or on spawning surveys.  


Product:
Percentage that each age composes of the returns, by sex, to each stream.

Subactivity 2.c.2.2  Monitor an index of prespawning mortality by recording gonad retention in carcasses during spawning surveys.  


Product:
Annual estimates of the percentage of carcasses that are less than 80% spawned in each stream.

Activity 2.c.3
Estimate the differential survival of early fall chinook salmon life-history pathways that may reflect natural selection.


Subactivity 2.c.3.1 Sample egg and fry survival from early, mid, and late fall chinook salmon spawners in each target stream.  


Product: 
Comparison of mean egg survival between early, mid, and late spawnings of the founding brood for early-fall chinook salmon. 


Subactivity 2.c.3.2  Compare parr-to-adult survival for subyearling versus yearling smolts.


Product: 
Differential survival rate between subyearling and yearling smolts for fall and early-fall chinook in each treatment stream. 


Subactivity 2.c.3.3  Compare survival of spring chinook salmon  from parr-to-Lower Granite Dam for juveniles that emigrate from natal areas in the fall versus those that emigrate in the spring.


Product:
(1) Estimate of difference in survival to Lower Granite Dam between spring chinook salmon presmolts that overwinter in the treatment stream and presmolts that overwinter in the Clearwater or Snake rivers.



(2) Estimate of the ratio of spring chinook salmon presmolt to smolt migrants passing the rotary-screw trap from each brood. 
Task 2.d
Determine the influence of environmental variation on natural production.


Growth, survival and carrying capacity for chinook salmon in streams are each likely to vary between years as the environment varies.  Accordingly, the influence of environmental variables on the previously estimated parameters of rearing densities, juvenile growth rates, migration timing, and survival rates need to be determined, so that any observed changes in those parameters can be assigned to the proper cause. 


Activity 2.d.1
Monitor environmental variables affecting fish in the treatment and reference streams.


Product:
Data set of daily flow and temperature, and seasonal sedimentation rates in each study stream.

Activity 2.d.2
Determine correlation of environmental variation to variation in chinook salmon population parameters. 


Product: 
Multiple regressions or analyses of covariance for various life history parameters, with environmental variables included as independent variables.  
Task 2.e
Conduct stocking density experiments to determine the capacity for spring chinook salmon rearing parr in defined reaches of a test streamtc "Task 2.5
Conduct stocking density experiments to determine the capacity for spring chinook salmon rearing parr in defined reaches of a test stream " \l 3.


We can use stocking densities to intentionally manipulate parr densities in a given stream segment, and determine how the density-dependent responses of migration or reduced growth are affected as parr density changes.  These manipulations can be of controlled magnitude and achieved in a single year, so they will yield information far more quickly than waiting for environmental variation to provide a range of circumstances.  


Activity 2.e.1
Stock parr during early summer at high, medium, and low densities in three similar reaches of Meadow Creek.


Activity 2.e.2
Complete snorkel surveys of each experimental reach one week after stocking and again at the conclusion of the summer rearing period.

Product: 
(1) Comparison of the mean number of parr/m2, by habitat unit type, between test reaches and between sample dates. 




(2) Comparison of the number of migrants captured in the screw trap from each density treatment.

 


(3) Comparison of mean fork length achieved by September 1 between test reaches.
Task 2.f
Revise estimates of carrying capacity based on findings from tasks 2.a-2.etc "Task 2.6
Revise estimates of carrying capacity based on findings from tasks 2.1-2.5 " \l 3.


The stream carrying capacities that were used to determine stocking rates, were estimated largely from professional judgement through the Smolt Density Model (SDM).  Carrying capacity is not fixed over time but varies with nutrient inputs (carcass deposition), temperature, and life history traits (diverse emigration from natal streams).  Definition and application of carrying capacity thresholds must be dynamic and account for utilization of all available habitats (i.e. mainstem Clearwater River). Observations from this M&E plan will provide empirical data to better estimate the rearing densities at which density dependent mechanisms limit production.  


Activity 2.f.1
Identify best function from empirical evidence, to predict parr density based on habitat features.


Activity 2.f.2
Use previous stream survey data to estimate total habitat area with various physical features.


Activity 2.f.3
Determine rearing densities and temperatures, at which growth begins to slow, based on length-at-date comparisons between years.


Activity 2.f.4
Determine relationships of parr density to parent spawner abundance, and smolt abundance to parr density.  

 
Activity 2.f.5
Assess the likelihood that spawning, rearing or overwintering habitat is most limiting, based on other results of Task 2.d.

Objective 3.
Estimate ecological and genetic impacts to fish populationstc "Objective 3.
Estimate Ecological and Genetic Impacts to Fish Populations " \l 2.


This objective deals with effects on non-target fish populations, which includes species other than chinook salmon within the treatment streams, plus other chinook salmon populations in non-treatment streams.  All chinook salmon populations in the Clearwater River subbasin have been founded in the last few decades from other Snake River stocks, and repeated introductions of hatchery fish have contributed a majority of natural spawners in recent years.  Therefore, NPTH is not designed to prevent genetic change in the chinook salmon stocks of treatment streams, but rather to foster opportunity for natural selection to guide genetic change by gradually eliminating the genotypes least fit for survival in each stream.  However, release strategies for NPTH must also minimize straying of hatchery fish to non-target streams, so that genetic identity of other chinook salmon populations is protected.  Thus, genetic sampling under this objective is designed to monitor gene frequencies of each NPTH stock, so that genetic effects of straying, if it occurs, can be assessed from the changes in gene frequencies of non-target populations where NPTH strays are found.  


This objective also addresses the effects on other fish populations in the treatment streams that may occur due to interactions with the hatchery fish. The proposed stocking rates in all of the NPTH target streams are designed to keep numbers of rearing fish within the estimated carrying capacity of those streams.  This constraint was intended to reduce the risk of displacing natural juveniles, but release practices must still deal with the logistical problems of dispersing hatchery fish into the spatial and temporal pattern of available habitat.  Accordingly, sampling is designed to detect gross movement, changes in growth, or predation on or by other species of fish in the treatment streams. Sampling under this objective is designed to resolve the following management questions:

· Does the NPTH program foster genetic adaptation in target populations? 

· Are intra- and inter-species specific abundance and behaviors altered by the NPTH program?


Task 3.a
Determine if there is evidence of genetic change through introgression into chinook salmon populations in non-target streamstc "Task 3.1
Determine if there is evidence of genetic change through introgression into chinook salmon populations in non-target streams " \l 3.


Genetic introgression can only occur if hatchery chinook salmon stray into other streams, and then successfully interbreed with chinook salmon in those streams.  Therefore, to detect genetic introgression, straying into other streams must be monitored, and where straying is found, genetic change must be assessed.


Activity 3.a.1
Sample spawned chinook salmon carcasses in nearby, non-target streams to recover tags and estimate number and proportion of fish that strayed from each NPTH treatment. 


Product:
(1) Estimates of the minimum percentage of spawners that strayed from their home stream for each release strategy in each stream. 




(2) Percentage of NPTH stray spawners in non-target streams.

Activity 3.a.2
Characterize DNA gene frequencies and their inter-annual variability among nearby natural chinook salmon populations in the Snake River basin, as compatible with ongoing monitoring programs.


Subactivity 3.a.2.1
Sample 50-100 juvenile chinook salmon from natural populations in each test stream each year.


Product:
Annual gene frequencies for populations of natural juveniles in each study stream. 


Subactivity 3.a.2.2
Sample up to 100 adult fall and early-fall chinook salmon  from natural populations in each test stream each year.


Product:
(1) Annual gene frequencies for populations of natural spawners in each study stream




(2) Difference in gene frequencies between natural juveniles and natural adults of the same brood in each study stream.

Subactivity 3.a.2.3
Sample 100 juvenile chinook salmon from each Clearwater River subbasin hatchery, including Lyons Ferry, population each year.


Product:
Annual gene frequencies for populations of chinook salmon in each NPTH hatchery treatment, including Lyons Ferry Hatchery. 


Activity 3.a.3
Initiate surveys to monitor spawning time and age at maturity as indicators of genetic change in any stream where strays from NPTH constitute more than 10% of chinook salmon spawners. 


Product: 
Change in spawning time and age at maturity across generations of natural chinook in stream where NPTH strays constitute at least 10% of all spawners.
Task 3.b
Determine if there is evidence that non-target fish populations in treatment streams are influenced by competition or predation interactions with the supplemented populationstc "Task 3.2
Determine if there is evidence that non-target fish populations in treatment streams are influenced by competition or predation interactions with the supplemented populations " \l 3.

Both predation and competition will be assessed by snorkel surveys, but direct capture will also be needed to confirm species identification and to examine stomach contents of predators.

Activity 3.b.1
Monitor short‑ and long‑term changes in the relative density of competitor fish species in treatment and reference streams in conjunction with ongoing chinook salmon parr monitoring studies.   Determine whether these changes are correlated with chinook salmon density.


Subactivity 3.b.1.1 Confirm species identification, size and relative abundance by sampling fish with electro shocking or seining in treatment and reference streams during the summer low flow period. 


Product:
Confirmed species identification, and percentage of fish in each sample area that are composed of each species 


Subactivity 3.b.1.2  Snorkel and count fish by species each season, and classify into size intervals. 


Product:
Densities (fish/m2) by 2 inch size increments for each species in each study stream.

Subactivity 3.b.1.3 Snorkel to observe habitat use and behavioral interactions among chinook salmon and resident species at time of release and afterwards to identify potential competitive effects.   .  


Product:
Frequency that specific types of competitive behaviors are observed for each species immediately following release of hatchery fish.

Subactivity 3.b.1.4  Test for differences in species diversity among streams and between baseline and post-implementation periods.  


Product:
(1) Test for homogeneity of percent species composition between study streams.




(2) If species compositions differ, additional sampling will be planned to repeat the previous subactivity five times for each species assemblage.

Activity 3.b.2
Determine the number of chinook salmon killed by predatory fish in the treatment streams.


Subactivity 3.b.2.1 Monitor abundances of predator species and determine whether they are correlated with chinook salmon abundance or survival.  Focus initially on steelhead, cutthroat, and bull trout.  


Product:
(1)  Densities (fish/m2) by 2 inch size increments for each predator species in each study stream.



(2)  Estimated covariance across years of predator density with juvenile chinook salmon density and survival to LGR.

Subactivity 3.b.2.2  Snorkel to observe frequency of predatory attacks on  chinook salmon at time of release and afterwards to identify potential predation loss.  


Product:
Frequency that successful and unsuccessful predatory attacks on juvenile chinook salmon are observed immediately following release of hatchery fish.

Subactivity 3.b.2.3.  Examine the stomach contents of selected predators, count the number of chinook salmon eaten, and extrapolate to estimate the total number of chinook salmon lost to predation following release for parr and presmolt releases.  


Product:
Mean number and mean size of juvenile chinook salmon consumed per predator of each species on the day and at the location that hatchery fish are released.
Task 3.c
Determine if there is evidence that non-target fish populations in treatment streams are influenced by disease transmission from the supplemented populationstc "Task 3.3
Determine if there is evidence that non-target fish populations in treatment streams are influenced by disease transmission from the supplemented populations " \l 3.


Resource managers have generally agreed that disease does not usually affect population density of natural fish, so little attention has been paid to the epidemiology of pathogens and parasites in natural populations of anadromous fishes.  However, releasing large numbers of hatchery fish into natural environments along with increasing numbers of naturally produced fish may increase stressors and trigger outbreaks of pathogens in natural fish. There is little evidence to suggest that there is widespread transmission of disease from infected hatchery to wild salmonids, but there has also been little monitoring to detect such transmission. Recent disease monitoring in the Snake River basin indicates there are high levels (over 50% occurrence) of BKD in natural chinook salmon.  Infection values vary area to area, but infection values are often higher in natural chinook salmon as compared to hatchery fish in the same area. 


Kinds, abundance and virulence (epidemiology) of pathogens and parasites in hatchery fish are generally known, but little is known about the epidemiology of pathogens and parasites in natural fishes. Regardless of measures taken to control pathogens, hatcheries release some fish infected with pathogens and parasites.


Activity 3.c.1
Conduct routine sampling to establish ambient levels of infectious and non‑infectious diseases among free‑living hatchery and wild chinook salmon under natural conditions.


Subactivity 3.c.1.1 Determine the frequency of common fish pathogen presence and virulence in NPTH chinook salmon. 


Product:
Diagnosis of frequency that illness or mortality in the hatchery facilities can be linked to each type of disease. 


Subactivity 3.c.1.2  Determine the frequency of common fish pathogen presence and virulence among natural chinook salmon in NPTH treatment streams.  


Product:
Frequency that specific diseases are detected in natural populations of chinook salmon in study streams each year  

Activity 3.c.2
If a disease outbreak is detected, increase sampling intensity to determine its prevalence and full impact on hatchery and wild fish.


Subactivity 3.c.2.1  Identify and assess factors that caused disease outbreak. 


Product:
(1) Diagnosis of causative agent for localized epizootics in study streams.




(2) Correlation of epizootic with environmental stressors. 


Subactivity 3.c.2 2.  Determine potential adverse impacts of any disease outbreak.  


Product:
Estimate of total mortality resulting from the epizootic.


Activity 3.c3
Determine the presence of pathogens of special concern such as whirling disease.


Subactivity 3.c3.1
Determine if M. cerebralis, agent of whirling disease, is present.

Subactivity 3.c3.2
Determine if the alternate host organism (Tubifix tubifex) for whirling disease is present.

Subactivity 3.c3.3
If M. cerebralis is present, determine the susceptibility of Clearwater River subbasin chinook salmon to the disease.
Objective 4.
Determine how harvest opportunities on spring, early-fall, and fall chinook salmon can be optimized for tribal and non‑tribal anglers within Nez Perce Treaty landstc "Objective 4.
Determine How Harvest Opportunities on Spring, Early-fall, and Fall Chinook Salmon Can Be Optimized for Tribal and Non‑tribal Anglers Within Nez Perce Treaty Lands " \l 2.


It is expected that the harvest of chinook salmon in the Clearwater River subbasin will occur during summer, after run sizes reach harvestable levels. It is anticipated that excess hatchery fish will be available for harvest long before natural production reaches carrying capacity.  Harvest opportunities are likely to develop in different years in different streams, so the regulation of harvest seasons, locations, and methods will be managed opportunistically through an annual review process.  Because fisheries will be adaptively managed, and we do not know which year they will first begin, we cannot design a specific monitoring plan for an actual fishery at this time.  However, we can identify the basic types and methods by which monitoring data will be gathered to enable effective management of harvesting. Sampling under this objective is designed to resolve the following management questions:

· Can harvest rate and gear type be predictively managed to optimize NPTH operation?

· Can adult return be accurately predicted for NPTH streams?


The Nez Perce Tribe is likely to manage harvest by zones within the Clearwater Basin. In a strategy developed for coho salmon, the Nez Perce Tribe divided the Clearwater River subbasin into five harvest zones:  Zone 1 - Mouth of the Mainstem Clearwater River to Lolo Creek at River Mile (RM) 54.1;  Zone 2 - Mainstem of the Clearwater River from Lolo Creek to the mouth of the Lochsa River and to Selway Falls (RM 18.6) on the Selway River;  Zone 3 - The mainstem Selway River above Selway Falls;  Zone 4 - The mainstem Lochsa River; and Zone 5 - The mainstem South Fork Clearwater River.   Utilization of these zones may be appropriate for chinook as well. Harvest seasons  for spring, early fall, and fall chinook salmon are expected during the period June through October. Management of Tribal fisheries will provide for the release of all protected species.

Task 4.a
Estimate total harvest mortality on hatchery and natural chinook salmon from the NPTH treatment streamstc "Task 4.1
Estimate total harvest mortality on hatchery and natural chinook salmon from the NPTH treatment streams " \l 3. 


In most years, harvesting of fall chinook salmon in the ocean and in the Columbia River would probably continue and provide the most abundant catch.  The collective run passing above Bonneville is supplemented by hatchery production in the middle and upper Columbia River basin, as well as in the Snake River basin. Consistent  harvest is not expected from Clearwater, Kooskia, or Dworshak hatcheries until smolt-to-adult survival rates increase from improved conditions in the migration corridor and ocean.


In the short term, harvest will focus on the Columbia River harvest zones, and at existing hatcheries; in and surrounding the North Fork Clearwater, and Clear Creek.  Success by the Clearwater Fish Hatchery would extend the spring chinook salmon run into sites for the satellite facilities: Walton, Colt Killed, Crooked Fork creeks in the upper Lochsa River drainage; and Red River and Crooked River in the upper South Fork Clearwater River drainage.  


Activity 4.a.1
Use harvest-rate estimates for ocean and Columbia River as described in Subactivity 1.b.3.1

Product: 
Estimated fraction of chinook salmon harvested by age and race each year (1) in the ocean and (2) within the Columbia River.  


Activity 4.a.2
Survey fishermen in the Clearwater River subbasin to estimate total catch of NPTH hatchery and natural chinook salmon, as described in subactivity 1.b.3.2.

Product: 
Estimated number of chinook salmon harvested by age, race, and hatchery/natural origin each year within the Clearwater River subbasin.  

Task 4.b
Determine the influence of release strategies on fish availability to harvest in NPTH treatment streamstc "Task 4.2
Determine the influence of release strategies on fish availability to harvest in NPTH treatment streams " \l 3.


Release strategies can influence ocean migration patterns, age at maturity, and the locations at which maturing fish congregate as they return.  Each of these factors will influence harvest.  Patterns of ocean and river harvest will be assessed through recoveries of CWT’s.  


Activity 4.b.1
Analyze spatial and temporal patterns for ocean landings of NPTH fall chinook salmon to determine how they differ between groups from different release strategies. 


Product:
Estimate of difference in spatial and temporal frequency distribution of chinook landings in the ocean from each age of each treatment group.

Activity 4.b.2
Analyze the age and spatial distribution for freshwater landings of NPTH chinook salmon to determine how they differ between groups from different release strategies. 


Product:
(1) Estimate of difference between treatment groups in the age composition of fish landed in Columbia River fisheries.




(2) Estimated differences between treatment groups in spatial distribution of catches within the Clearwater River subbasin.

Task 4.c
Develop run prediction and harvest monitoring to allow harvest of only the surplus fish in NPTH
Task 4.3
Develop run prediction and harvest monitoring to allow harvest of only the surplus fish in NPTH " \l 3
.


Given that harvest will be managed to take only the fish that are excess to spawner escapement goals, it will be necessary to predict run sizes and manage harvest to target only those fish that are excess. 


Activity 4.c.1
Develop run-size predictor for hatchery and natural fish in each stream.

Product: 
Procedure for predicting run size separately for hatchery and natural chinook salmon returning to NPT streams one year in advance.

Activity 4.c.2
Develop estimates of spawner escapement that result in  maximum production in each study stream.


Product:
(1) Estimate of the Ricker  parameter (recruits/spawner) based on median recruits/spawner observed for recent 5 broods




(2) Estimate of the Ricker  parameter (carrying capacity) based on  parr capacity estimated under Task 2.f




(3) Estimates of harvest rates that will allow spawner escapement to sustain maximum production (not MSY), as derived from the Ricker curve. 


Activity 4.c.3
Estimate capture rates and ratios of hatchery and natural chinook salmon obtained by various fishing methods and fishing locations.    


Product:
Estimated difference in hatchery:natural ratios in the catch for specific times, locations or gears within the Clearwater Basin. 

Activity 4.c.4
Estimate effects on survival and spawning success of catching and releasing chinook salmon during each type of fishery in the Clearwater River subbasin.


Product:
Estimated mortality rate prior to spawning on fish that are caught and released by fisheries in the Clearwater Basin.
Objective 5.
Effectively communicate monitoring and evaluation program approach and findings to resource managers
Objective 5
Effectively Communicate Monitoring And Evaluation Program Approach And Findings to Resource Managers " \l 2
.


Timely and thorough communication of the program’s status and performance is critical in the adaptive management process at the project level.  Adaptive management program framework involves elements of communication throughout the entire M&E program.  Common to all M&E plan infrastructure elements are information sharing, information management, and summary reporting (RME in progress).  This process will be conducted by the NPT, so those most familiar with the facility, its design, and the characteristics of the fish being produced will guide the process.  This information will then be shared with co-managers through several ongoing regional communication and review processes such as ESA consultation, performance review symposia, and co-management meetings.




Task 5.a
Facilitate effective data management and disseminationtc "Task 5.1
Facilitate effective data management and dissemination " \l 3.

We will utilize region-wide data bases that have been developed to centralize data associated with widely used and standardized activities .   



Activity 5.a.1
Provide data summary to StreamNet.


Activity 5.a.2
Send PIT tag files to the  PIT Tag Information System (PTAGIS).


Activity 5.a.3
Report Coded-Wire Tagging summary reports to the Coded-Wire Tag (CWT) database.

Task 5.b
Communication of Results and Transfer of Technologytc "Task 5.2
Communication of Results and Transfer of Technology " \l 3.


Activity 5.b.1 Develop Annual Statement of Work. 


Activity 5.b.2 Develop quarterly reports.


Activity 5.b.3 Develop summary reports.



Activity 5.b.4
Develop Endangered Species Act Section 7 and 10 Summary Reports.


Activity 5.b.5 Develop annual reports.


Activity 5.b.6 Develop five year summary report.


Activity 5.b.7 Develop Peer Reviewed Journal Publications


Activity 5.b.8 Participate in regional conferences and workshops.


Subactivity 5.b.8.1 Attend Idaho American Fisheries Society (AFS) Annual Meeting

Subactivity 5.b.8.2 Attend Western Division (AFS) Annual Meeting.

Subactivity 5.b.8.3 Attend Fish Culture Conference.

Subactivity 5.2.8.4 Attend Smolt Workshop.

Subactivity 5.2.8.5 Attend PIT Tag Workshop.
Task 5.c  
Develop and maintain open communications with all resource managers tc "Task 5.3  
Develop and maintain open communications with all resource managers " \l 3 (Coordination and Meetings).


Coordination of the NPTH M&E program activities is a continual process within the  NPT and with co-managers in the Columbia River basin.  Annual and semi-annual meetings with co-managers in the Clearwater subbasin will be facilitated and attended to coordinated production and research activities. 


Activity 5.c.1 Facilitate NPTH annual review and operating plan modification.


Subactivity 5.c.1.1 Conduct Annual Operating Plan review with Clearwater River subbasin co-managers. 


Activity 5.c.2  Attend research and production coordination meetings.


Subactivity 5.c.2.1 Attend Dworshak coordination meetings.

Subactivity 5.c.2.2 Attend Idaho Salmon Supplementation Study meetings. 

Subactivity 5.c.2.3 Attend Forest Service coordination meeting.

Activity 5.c.3
Establish and participate in a regional monitoring and evaluation working group.

Task 5.d
Facilitate Nez Perce Tribal Hatchery program reviewtc "Task 5.4
Facilitate Nez Perce Tribal Hatchery program review " \l 3.


We will implement a five-year review process for incorporating NPTH M&E information into the adaptive management process.


Activity 5.d.1
Maintain the NATURES Design Team. 


Activity 5.d.2 Conduct five-year NPTH performance review symposium.

g. Facilities and equipment
This project will be conducted out of the Nez Perce Tribal Orofino Fisheries Field Office that includes adequate office space for personnel under this project and other projects funded through BPA.  Also housed at this facility are three storage facilities for equipment and a shop to work on emigration traps, assembly of equipment, etc.  Shop equipment consists of a shared welder, grinder, drills, saws, hand tools, cutting torch, air compressor, etc.  Six emigration screw traps and three adult weirs have been purchased by this project, with an additional weir to be purchased in 2002.  One jet boat has been purchased through Project 199403400 and will be used for this project to collect wild fall chinook juveniles, ground truthing fall chinook redds, and carcass collections.  The project currently has enough personal computers to conduct project deliverables and laptop computers for field use such as PIT tagging, downloading thermographs and pressure transducers.  A number of thermographs have been purchased and are collecting temperatures in all study streams.  Pressure transducers have been purchased and installed on Newsome and Meadow Creeks, and a cooperative agreement with other agencies is in place to monitor flows on Lolo Creek. All standard PIT tagging equipment (syringes, needles, MS-222, aeration systems, electrical equipment, etc.) has been purchased by the project.  A total of 77,000 PIT tags at a cost of $173,250 will need to be purchased to assess juvenile survival.  A fish tagging trailer has been purchased and is currently being outfitted with tagging equipment and should be operational and used by this project in 2002.  Coded wire tags and material costs will be $231,500.  Genetic analysis and scale sample analysis will be subcontracted through the Columbia River Inter-Tribal Fish Commission and the University of Idaho Genetics Lab.  The project has eight leased GSA fleet vehicles to carry-out project activities.  The project has four travel trailers for weir personnel, snorkeling/PIT tagging crews and has field equipment for crews to use in remote locations.  
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PREVIOUS EMPLOYMENT

Fishery Biologist, United States Fish and Wildlife Service, Red Bluff, CA, Feb. 2000-July 2001.
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Assistant to Environmental Resources Manager, San Diego County Department of Agriculture, Weights and Measures, San Diego, CA, Sept 1993-June 1994.
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Designed and implemented my own research project. Experience with managing several databases for the USFWS Hatchery Evaluation Program, as a team that used data collected from various projects to assess how well Coleman and Livingston Stone National Fish Hatcheries were meeting their respective objectives, assisted in the preparation of a Biological Assessment for these hatcheries under the ESA Section 7,and prepared a report to comply with ESA Section 10 permitting requirements for winter chinook. I have also assisted in carcass surveys, both on the mainstem Sacramento River.  I have experience with coded-wire tag recovery, and have participated in PIT tagging of captive broodstock.
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Biological Technician, University of Idaho, Moscow, ID, July 1996- May 1998.
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Project: Nez Perce Tribal Hatchery, Monitoring and Evaluation Project.
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Assist with project implementation, management and coordination, budget preparation and management, contract and subcontract preparation and management, report writing, personnel supervision, tribal representation in meetings with IDFG, NMFS, BPA, NPPC, CBFWA, and private consultants, data analysis, computer modeling, public speaking and presentations, and proposal development.
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Fisheries Technician, University of Idaho, Moscow, ID. April 1998- May 1998 
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Acting Fisheries Program Manager with the Nez Perce Tribe Fisheries Department.  Responsible for fisheries program management and direction.

1984-1986
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