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a. Abstract 
In 1995 a spring chinook salmon captive broodstock program was initiated in the Grande Ronde River subbasin in an effort to restore spring chinook salmon populations in the basin. Today it has become an important component in the conservation approach and strategy of co-managers. The Nez Perce Tribe (NPT), Oregon Department of Fish and Wildlife (ODFW) and the Confederated Tribes of the Umatilla Indian Reservation (CTUIR) work cooperatively as patrons of the Grande Ronde River subbasin captive broodstock program. 

Five hundred wild chinook salmon parr from each tributary are collected every summer from the Lostine River, Catherine Creek and upper Grande Ronde River.  Fish are reared at Lookingglass Fish Hatchery until the smolt stage and then were transferred to facilities at Bonneville Hatchery and Manchester Marine Laboratory.  When mature, the captive broodstock are brought together at Bonneville Hatchery and spawned. Semen from any excess captive males is cryopreserved. Half of these preserved gametes are stored on site for potential use in spawning and half are stored off site as a back-up repository. The F1 generation is reared at Lookingglass Hatchery, acclimated at satellite facilities on the respective natal streams and then volitionally released. 

The intent of the Grande Ronde captive broodstock program is to prevent imminent extirpation and enhance the chinook salmon population without a phenotypic or genetic change to the original population. Specific expected research outcomes of the program include an evaluation of saltwater and freshwater adult rearing. Within the freshwater strategy, accelerated and normal growth regimes are also compared. These rearing treatments are evaluated in terms of size, survival, disease, fecundity, fertility, sperm motility, egg size, egg survival. The F1 juvenile and adult performance are evaluated against the standards set by their wild counterparts. 
b. Technical and/or scientific background

Prior to the 1900s, returning adult chinook salmon were estimated to number more than 1.5 million in the Snake river Basin (NMFS 1995). However, numerous stock assessments and review literature have documented the contemporary demise of these Snake River populations (Horner and Bjornn 1979; Howell et al. 1985; Nehlsen et al. 1991). In recognition of this decline, the National Marine Fisheries Service (NMFS 1992) listed Snake River spring and summer chinook as threatened under the federal Endangered Species Act (ESA) in 1992. As have other Snake River stocks, spring chinook populations in the Grande Ronde Subbasin also experienced drastic declines in recent decades (Ashe et al. 2000; Nowak et al.  2001). At current escapement levels these stocks face demographic jeopardy. Co-managers believe the status of these populations represents an emergency situation where unprecedented efforts are needed to prevent extirpation (ODFW 1996). Functional extinction of this species cannot be avoided for long unless remedial action is taken soon (Mundy 1999). In light of the above, the Nez Perce Tribe (NPT) and Oregon Department of Fish and Wildlife (ODFW) proposed a captive broodstock program to reduce the risk of extirpation and promote recovery of Grande Ronde spring chinook.

Although captive broodstock technology continues to be a controversial recovery tool, captive propagation of non-fish endangered species is a widely accepted method (DeBlieu 1993; Gipps 1991; Olney et al. 1994; Ostermann et al. 2001). Almost 200 animal species are currently enhanced through captive breeding techniques (Flagg and McAuley 1994). For ESA listed fish populations, captive broodstock programs are also emerging as important components in recovery efforts. Captive broodstock programs differ from conventional fish culture in that fish of wild origin are maintained in captivity throughout their life to produce an F1 generation for the purpose of supplementing wild populations. Several endangered populations of Atlantic salmon, chinook, coho, and sockeye salmon are now maintained by programs utilizing captive broodstock technology (Anders 1998; Bailey and Kincaid 1989; Flagg and Mahnaken 1995; Johnson and Jensen 1991). This technology holds promise as a means of accelerating recovery by maximizing the species reproductive potential. 

A monitoring and evaluation study design for the captive broodstock program was included in the Section 10 Permit Application for Permit 1101 (ODFW 1996).  Facilitation of that study design is guided by a Technical Oversight Team made up state, tribal, and federal co-managers that meet nine times annually. Annual review of the captive broodstock program by co-managers occurs through the Northeast Oregon Hatchery Annual Operation Plan (AOP). In an effort to adequately evaluate the captive broodstock technique a commitment was made in the 2001 AOP  to maintain: “Smolt production of F1 captive brood will be targeted at 360,000 smolts, 120,000 fish per stock.  Outlet of additional production determined by co-management agreement.  Maintain captive brood production at least through BY 2004, release in 2006, and M&E through 2009” 
Monitoring of the captive broodstock throughout their captivity allows for a measure of comparison among treatment groups and across years. Data used to determine outcomes are collected at each step of the process. Parr collected from the wild are PIT tagged for individual identification and fork length and weight recorded. Caudal tissue is also collected for genetic analysis. During smoltification fish are transferred to either Bonneville Hatchery or Manchester Marine Laboratory where they are given a visual implant (VI) tag for further identification. Two primary treatment evaluations compare fish reared exclusively in freshwater to those reared in freshwater as juveniles and in saltwater as adults. A secondary evaluation compares fish that as juveniles are grown at either an accelerated rate or natural rate. Length, weight and survival are measured on a quarterly basis and at spawning. Maturation schedule and spawn timing are determined according to treatment. Egg weight and eggs per female values are recorded during spawning. A random sample of embryos are used to estimate fertilzation rates. Percent sperm motility is visually estimated during cryopreservation activities. Eyed egg survival is determined during egg picking. F1 generation juveniles are also monitored for in-hatchery parameters and post release performance against standards set by their wild countparts. 

Evaluation of the extensive information collected to date required the development of a captive broodstock database. Descriptive statistics such as mean length, mean weight and mean age-at-maturity and their associated variation, standard deviation, degrees of freedom, and confidence intervals are estimated using standard procedures described in Snedecor and Cochran (1980).

We utilize inferential statistics for hypothesis testing in which to compare treatment groups (cohorts, sex, growth regime, origins, etc.). To reject a null hypothesis we will use an P = 0.05. Two way analysis of variance (AVOVA) examines growth regime and origin effects on salmon survival, length and weight and fecundity. Independent t-Tests are used to compare group means of length according to sex and cohort. Pearson Product Moment Correlation Coefficient (r) tests examine the relationship between female weight and egg number. The relationship between sperm quality indices and fertilization are also be examined. 
We acknowledge that captive broodstock technology is largely unproven and that uncertainty exists in terms of its application to preserve threatened chinook salmon populations. Limiting factors extrinsic to the captive broodstock program may preclude program success. Yet the captive broodstock program is an attempt to maintain these populations  NPT and ODFW insist that monitoring and evaluation accompany their supplementation programs.  Since the captive broodstock program is experimental in nature it will attempt to answer many uncertainties as the project progresses. Program uncertainties include: maturation of adults at the correct time and age,  quality of adult gametes, potential domestication effects, genetic effect to both the artificially propagated population and the wild population once captive brood adults return to spawn, and the ability of Bacteria Kidney Disease (BKD) to effect program success.

The decision to use captive broodstock technology in the Grande Ronde Subbasin was made in the midst of considerable uncertainty. But one of the basic dictums of conservation biology states that in a crisis, as in the Grande Ronde, we must act before knowing all the facts (Soule( 1991). This proposal will address the uncertainty specific to captive broodstock technology and add to our knowledge regarding supplementation in general.

c. Rationale and significance to Regional Programs

In light of the continuous and unabated decline of Grande Ronde subbasin salmon populations, the Nez Perce Tribe, ODFW and CTUIR proposed implementing a captive broodstock program that functioned within the framework of regional programs. The goals and objectives of this proposal are consistent with and/or recommended by the Columbia River Basin Fish and Wildlife Program, Grande Ronde Subbasin Summary, NMFS Biological Opinion, and Wy-Kan-Ush-Mi-Wa-Kish-Wit.

The Relationship of the Captive Broodstock Program to the Columbia River Basin Fish and Wildlife Program

The intended goals of the 2000 Fish and Wildlife Program (NPPC 2000) are furthered with the initiation of this project: 1) “Halt declining trends in salmon populations above Bonneville Dam by 2005” 2) “Restore the widest possible set of healthy naturally reproducing populations of salmon in each relevant province by 2012” 3) “Increase total adult salmon runs above Bonneville Dam by 2025”.

The Fish and Wildlife Program (FWP) calls for artificial production strategies that are implemented within an experimental, adaptive management approach and use monitoring and evaluation to resolve key program uncertainties. The proposed objectives of the Captive Broodstock Artificial Propagation project relate specifically to Section 4 “Artificial Production Strategies” and to Section 9 “Research, Monitoring and Evaluation”. Finally, proposals must also plan for the dissemination of collected data, proven technology and project results (NPPC 2000). Therefore, captive broodstock technology as described in this proposal falls within the conceptual framework and strategy established in the FWP. 

The Northwest Power Planning Council’s previous 1994 version specifically addressed captive brood stock studies. Measure 7.4D  acknowledges that “captive brood stock programs have the potential to rapidly increase adult fish numbers, while retaining genetic diversity of severely depleted wild or naturally spawning stocks of salmon”.  In addition, the NPPC program measure states that implementation of captive brood stock programs may be the most effective means of accelerating recovery of severely depleted stocks.  NPPC program measure 7.4D.2 directs program funding for captive brood stock demonstration projects identified under the coordinated habitat and production process.  It also advises that adequate evaluation be conducted to understand the fitness of captive brood progeny for supplementation, evaluation of fish husbandry and fish health techniques and development of culture systems that minimize loss of fish.  A similar NPPC Measure (7.3.B2) directs the implementation of high priority supplementation projects which should include monitoring and evaluation. 

The Relationship of the Captive Broodstock Program to the Grande Ronde Subbasin Summary

Many of the goals, objectives, needs, strategies and action items detailed in the Grande Ronde Subbasin Summary (Nowak et al. 2001) are addressed by the Captive Broodstock Program. Fish hatchery and fisheries research needs outlined in the subbasin summary that relate specifically to spring chinook populations in the basin are as follows:

Hatchery Needs

1. Continue gene conservation efforts for spring chinook in the subbasin (e.g., Captive Broodstock and Cryopreservation Programs).

2. Continue implementation of Grande Ronde Conventional and Captive Broodstock Hatchery Programs.

3. Need to collect sufficient numbers of parr and adults for the Grande Ronde Captive and Conventional Broodstock Programs respectively.

Monitoring and Evaluation Needs

1. Continue and expand efforts to monitor the effectiveness of the chinook salmon captive broodstock, LSRCP and NEOH artificial production programs.

2. Need to determine smolt-to-adult survival, survival factors, spawning escapement and life history characteristics of natural and hatchery origin spawning populations.

3. Need to evaluate the success of Captive and Conventional broodstock programs for restoring fisheries and increasing endemic stocks of spring chinook salmon in Catherine Creek, Lostine River, and upper Grande Ronde River.

4. Need to determine reproductive success of hatchery fish spawning in nature.

The Summary presents strategies and action items needed to meet these needs. The table below lists the proposed captive broodstock objectives and tasks associated with the strategies and actions identified in the Grande Ronde Subbasin Summary (Nowak et al.  2001) and specific to spring chinook salmon. 

Grande Ronde Subbasin Summary 

Strategy and Action Items 
Associated Captive Broodstock Objectives and Tasks

Strategy 1  Use artificial propagation to enhance natural production and fisheries in the Grande Ronde Subbasin

Action 1.4  Collect 500 parr from each of Catherine Creek, Lostine River and Grande Ronde River for Captive Broodstock Program

Action 1.5  Rear captive broodstock program fish under one of two pre-smolt (natural vs. accelerated) and one of two post-smolt (freshwater vs. saltwater) treatment regimes.

Action 1.7  Spawn fish within stocks and treatments (captive broodstock program) using matrices to maximize genetic diversity of offspring

Action 1.9  Acclimate juveniles at sites located on the home stream of each stock and release as smolts.

Action 1.11  Develop Annual Operation Plans for captive and conventional broodstock programs

Action 1.12  Evaluate programs at each life history stage: spawning, incubation, parr-smolt, smolt release and adult returns for captive and conventional broodstock programs; parr collection, post smolt rearing and maturation for the captive broodstock program.

Action 1.13  Coordinate ESA permit activities and participate in program planning and oversight.

Action 1.14  Summarize data and prepare and submit annual reports
Subobjective 2.1, task 2.1.1

Subobj 2.1, task 2.1.2-6

Subobj 2.2, task 2.2.2-13

Subobj 2.2, task 2.2.6

Subobj 3.1, task 3.1.4

Objective 1, task 1.1

Subobj 2.1, tasks 2.1.1-6

Subobj 2.2, tasks 2.2.1-13

Subobj 3.1, tasks 3.1.1-6

Subobj 3.2, tasks 3.2.1-7

Objective 1, task 1.1-3

Objective 4.2

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

Action 2.1  Conduct spawning ground surveys of streams within the Grande Ronde river Basin: Count number of redds, live and dead adult salmon, examine carcasses for marks and collect coded wire tags, collect scales, determine age of maturity, prespawn mortality, spawner distribution and hatchery:wild ratio.

Action 2.8  Estimate and compare smolt detection rates at mainstem Columbia and Snake river dams for fall and spring migrating spring chinook salmon from tributary populations in the upper Grande Ronde river, Catherine Creek and the Lostine River. 
Subobj. 3.2, task 3.2.6

Subobj. 3.1, task 3.26



Strategy 3  Implement monitoring and evaluation to assess health, status and productivity of hatchery fish and effectiveness of hatcheries to accomplish objectives.

Action 3.6  Evaluate effectiveness of captive and conventional broodstock programs to restore endemic stocks of spring chinook salmon in the upper Grande Ronde river, Catherine Creek and the Lostine River and maintain their genetic diversity. Examine various indices (e.g., egg-to-fry and fry-to-smolt survival, growth and health, fecundity, progeny:parent ratio) at specific life stages (incubation, fry-smolt rearing, post-smolt rearing and maturation) of all fish raised at hatcheries. 

Action 3.7 Develop and maintain a database for Captive and Conventional broodstock programs
Subobj 3.1, tasks 3.1.1-6

Subobj 3.2, tasks 3.2.1-7

Objective 1, task 1.4

Strategy 6  Use artificial propagation for supplementation and/or reintroduction of endemic stock spring chinook into the Grande Ronde subbasin tributaries to provide natural production and harvest.
Objectives 1-4, all subobjectives and all tasks

Strategy 9  Monitor and evaluate hatchery programs to ensure they are successful and minimize adverse effects on listed or other indigenous species.
Subobj 2.1, tasks 2.1.1-6

Subobj 2.2, tasks 2.2.1-14

Subobj 3.1, tasks 3.1.1-6

Subobj 3.2, tasks 3.2.1-7

Strategy 10  Implement artificial propagation practices to maintain the genetic and biological integrity of supplemented stocks
Subobj 2.2.6 , 2.2.9, 2.2.14

Subobj 3.1.5-6 and 3.2.4-6

Strategies 1 through 6 under Objective 2 are almost identical to the objectives in this captive broodstock proposal. 
Objectives 1-4, all subobjectives and all tasks

The Relationship of the Captive Broodstock Program to the NMFS Biological Opinion

The objectives of this proposal are specifically related to the action plans identified in the Biological Opinion. Co-managers, such as the Nez Perce Tribe, are expected to develop monitoring techniques to help resolve a wide range of uncertainties related to supplementation and “reform existing hatcheries and artificial production programs”. Many of the monitoring and evaluation activities related to supplementation programs and designated in Actions (RPAs) 1, 9, 174, 180 and 182 of the Biological Opinion will be executed in part through the objectives of this proposal. The table below lists the proposed captive broodstock objectives and tasks associated with the actions recommended in NMFS Biological Opinion.

NMFS Biological Opinion

Action Items 
Associated Captive Broodstock Objectives and Tasks

BiOp Action #1 – implement specific measures in research and monitoring needed to meet and evaluate the performance standards contained in this biological opinion
Subobj 2.1, tasks 2.1.1-6

Subobj 2.2, tasks 2.2.1-14

Subobj 3.1, tasks 3.1.1-6

Subobj 3.2, tasks 3.2.1-7

BiOp Action # 9 – develop plans for monitoring and evaluation to determine the effectiveness of the suite of actions in this RPA.
Objective 1, task 1.1 and            task 1.2



BiOp Action #174 – collaborate with the regional, state, Tribal and Federal fish managers and the Pacific States Marine Fisheries Commission to enable the development and implementation of a comprehensive marking plan.


Subobj 3.1, tasks 3.1.3

BiOp Action #180 – develop program collaboratively with appropriate regional agencies and determine population status and allow ground truthing of regional databases


Objective 1, task 1.1, 1.2 and 1.3

Subobj 3.2, tasks 3.2.3-6

BiOp Action #182 – determine the reproductive success of hatchery fish relative to wild fish.
Subobj 3.2, tasks 3.2.6

The Relationship of the Captive Broodstock Program to Wy-Kan-Ush-Mi-Wa-Kish-Wit

Wy-Kan-Ush-Mi-Wa-Kish-Wit, the Tribal anadromous fish restoration plan, also provides a framework for monitoring activities associated with artificial propagation (CRITFC 1995). The Tribal subbasin plan for the Grande Ronde River system specifically calls for a spring chinook captive broodstock program in the Lostine River. The authors believe that monitoring and evaluation are essential components of hatchery programs when determining whether or not restoration objectives are met.

d. Relationships to other projects 
The Nez Perce Tribe works cooperatively with many other local, state, federal and tribal agencies in the effort to restore healthy ecosystems in the Grande Ronde Subbasin. Thus, within the context of chinook salmon recovery, a synergistic relationship exists between this proposed captive broodstock project and numerous ongoing projects and endeavors in the basin. 

The Captive Broodstock Artificial Propagation Project (NPT) and the Grande Ronde Basin Spring Chinook Captive Broodstock Project (ODFW) are both charged with implementing the northeast Oregon captive broodstock program. The closely linked projects provide program staff, facilities and equipment necessary to execute the captive broodstock program. Other associated projects identified in the FWP that provide necessary rearing and acclimation facilities and related planning activities include: 199606700 – Manchester Spring Chinook Broodstock Project (NMFS), 199800702 Grande Ronde Supplementation/ Lostine River - O&M/M&E (NPT), 199800703 - Facility O&M and program M&E for Grande Ronde Spring Chinook Salmon (CTUIR), 198805301 - NEOH Master Plan (NPT), and 198805305 –NEOH Master Plan and Facilities (ODFW).

Other monitoring and evaluation projects identified in the FWP that will aid and complement the monitoring efforts of this proposal are: 199800702 - Grand Ronde Supplementation /Lostine River M&E (NPT), 199202604 – Life History of Spring Chinook Salmon and Steelhead (ODFW), 199703800 - Listed Stock Gamete Preservation (NPT) and 198909600 - Monitor and Evaluate Genetic Characteristics of Supplemented Salmon and Steelhead (NMFS).  

The Nez Perce Tribe recognizes the necessary connection between supplementation as a recovery tool and habitat. Habitat condition is a major limiting factor influencing salmon abundance in the Grande Ronde Basin. Indeed, it is the current limitation of habitat that necessitates such a drastic measure as a captive broodstock program. Although it is beyond the scope of this and other localized projects to investigate mainstem and ocean habitat conditions as survival variables, many efforts are directed towards local habitat conditions in the Grande Ronde system. These efforts relate directly to this proposal in that they influence the quality of the aquatic habitat inhabited by endangered salmon. Habitat improvement projects identified in the FWP that will enhance survival of captive F1 fish produced under this proposal are: 199608300 - Grande Ronde Subbasin Watershed Restoration (CTUIR), 199402700 – Grande Ronde Model Watershed Habitat Projects (GRMWP), 199702500 - Wallowa County/NPT Salmon Habitat Recovery (NPT), 19943900 – Wallowa Basin Project Planner (NPT) and 198402500 - Grande Ronde Habitat Enhancement (ODFW).

Reduced streamflow is identified in the Grande Ronde Subbasin Summary as one of the most serious environmental problems in the Lostine River. Adult upstream passage is a concern in late summer due to irrigation withdrawals. In addition to the projects listed above the following projects address river flows specifically: Larabee Irrigation Improvement – convert from flood to sprinkler (NRCS/BOR/GWEB), Lostine River Hydrology Study (BOR), Westside and Clearwater Ditch Lining (BOR), Carman, Imsland and Attebury Ranch Irrigation Improvement – convert from flood to sprinkler (BOR). Two new proposals that will increase flows in the Lostine River are the Wallowa Dam Rehabilitation Project (ADC) and the Lostine River Water Right Acquisition Proposal (NPT).

Other programs that directly effect the success of this project include the Lower Snake River Compensation Program (LSRCP) which currently provides the facilities, equipment, and personnel to assist production, evaluations, and fish health monitoring.

e. Project history 
The Grande Ronde Subbasin historically supported large runs of spring chinook salmon. As recently as 1957 over 12,000 adults were estimated to have returned to the mouth of the Grande Ronde River (GRESP 1998). However, trend analysis of spring chinook redd count data since the late 1950’s illustrated a dramatic and alarming decline. Progeny-to- parent ratios were well below replacement level for many years. Adult escapement was estimated at less than 100 fish in 1994. 

In response, the Nez Perce Tribe and ODFW recommended implementing a captive broodstock an/or conventional supplementation program in an attempt to preserve three spawning aggregates in the Grande Ronde Subbasin that were at high risk of extirpation. Subsequently, the Tribe worked in cooperation with the ODFW in the planning and development of a Section 10 permit for the collection of chinook juvenile salmon for a captive broodstock program.  NPT also participated with co-managers in the Conservation Planning Oversight Team (CONSPOT) meetings to develop a management plan that outlined the captive broodstock approach. Captive broodstock activities were initiated in 1995 with the collection of juvenile chinook salmon from the Lostine River, Catherine Creek and upper Grande Ronde River. The Nez Perce Tribe was funded for monitoring and evaluation in 1997 by the USFWS through the LSRCP. Bonneville Power Authority directly funded the Tribe in 1998 which allowed for the full participation by NPT. 

Program Progress Summary

Each captive brood cycle begins when 500 wild parr are collected from each of the three streams. Collections have occurred every year since 1995. In-hatchery monitoring continues from the parr-smolt transformation at Lookingglass Fish Hatchery (LFH) through adult spawning at Bonneville Hatchery (BOH). F1 generation monitoring occurs from eye-up through adult return in the natural environment. The following summary according to cohort is taken from the 2001 Annual Operations Plan (AOP 2001).

1994 Cohort
A total of 498, 110 and 499 fish were collected from Catherine Creek, and the upper Grande Ronde and Lostine rivers respectively in August and September 1995.   As of 31 December, 2000  there were no fish remaining alive from any stock of 1994 cohort fish.  Of the 1,107 fish which have been removed from the populations, 614 have been spawned or had semen cryopreserved (361 CC, 29 GR and 224 LR).  An additional 170 fish died from disease (40 CC, 31 GR and 99 LR); 310 died from other or unknown causes (93 CC, 50 GR and 167 LR); 12 died from experimental procedures (3 CC and 9 LR); and one CC fish’s cause of death has not yet been determined by Pathology personnel.

Prior to spawning, maturity sorts were conducted on a monthly basis at BFH and MML.  Between 12 and 28 September 2000, seven 1994 cohort females  were spawned (5 CC and 2 LR) on three occasions.  No males were spawned, but cryopreserved semen samples from 33 males were used during the 2000 spawn

1995 Cohort

A total of 500 and 481 fish were collected from Catherine Creek and the Lostine River respectively during August and September 1996.  No fish were collected from the upper Grande Ronde River.  As of 31 December, 2000 there were 9 Catherine Creek and 1 Lostine River fish remaining alive.  Of the 971 fish which have been removed from the population, 499 have been spawned or had semen cryopreserved (231 CC and 268 LR), 262 have died from disease (127 CC, and 135 LR) and 186 have died from other or unknown cause (120 CC and 66 LR).  Twenty fish died from experimental procedures (10 CC and 10 LR) and four fish (3 CC and 1 LR) are unaccounted for.

Prior to spawning, maturity sorts were conducted on a monthly basis at BFH and MML.  Between 12 September and 12 October 2000, 1995 cohort fish were spawned on six occasions.  A total of 57 fish were spawned; 56 females (42 CC, and 14 LR) and one CC male.  Cryopreserved semen samples form 10 males were used during the 2000 spawn.

1996 Cohort

A total of 500 parr each were collected from Catherine Creek and Grande Ronde River;  501 were collected from the Lostine River.  As of December 31, 2000 there were 55, 41and 24 fish remaining alive from Catherine Creek, Grande Ronde and Lostine River, respectively.  Of the 1381 fish which have been removed from the population, 923 have been spawned (319 CC, 358 GR and 246 LR). An additional 211 fish died from disease (68 CC, 10 GR and 133 LR), 240 fish died from other or unknown causes (57 CC, 91 GR and 92 LR), and two fish deaths are still undetermined (1 CC, and 1 LR).   Five LR fish were unaccounted for.  No fish died from experimental procedures.

Prior to spawning, maturity sorts were conducted on a monthly basis at BOH and MML   Between 7 September and 12 October 2000, 1996 cohort fish were spawned on six occasions.  A total of 473 fish were spawned or had semen cryopreserved; 395 females (130 CC, 188 GR and 77 LR) and 78 males (31 CC, 23 GR and 24 LR).  Of the males from which gametes were collected, all were used to spawn with females.  No males  had semen cryopreserved, but nine 1996 cohort cryopreserved semen samples were used during the 2000 spawn.

1997 Cohort

Five hundred spring chinook salmon parr from each of the three stocks were collected for the Captive Broodstock project during August and September 1998.   As of 31 December 2000 there were 248, 264 and 226 fish remaining alive from Catherine Creek and the Grande Ronde and Lostine rivers respectively.  Of the 762 fish which have been removed from the population, 513 have been spawned or had semen cryopreserved (148 CC, 194 GR and 171 LR). 137 died from disease (76 CC, 7 GR and 54 LR), 90 died from other or unknown causes ( 24 CC, 30 GR and 36 LR), and 16 fish have died from undetermined causes (1 CC, 3 GR and 12 LR).  Six additional fish (3 CC,  2 GR and 1 LR) are unaccounted for.  No fish died from experimental procedures.

Prior to spawning, maturity sorts were conducted on a monthly basis at BOH and MML.  A total of 402 males were used during the 2000 spawn.  Four hundred were spawned with females and two had semen cryopreserved.   Of the 400 males used to spawn with females  there were 124 CC,  154 GR and 122 LR fish.  Both males which had semen cryopreserved were LR fish.   Additionally,  five cryopreserved semen samples from GR males were used during the spawn.   No females from the 1997 cohort were spawned in 2000.

1998 Cohort
Five hundred spring chinook salmon parr were collected from each Catherine Creek and the Grande Ronde river, and 498 were collected from the Lostine River in August and September 1999.   As of 31 December 2000 there were 449, 473 and 390 fish remaining alive from Catherine Creek, and the Grande Ronde and Lostine rivers respectively.  Of the 186 fish which have been removed from the population, 108 were spawned or cryopreserved (22 CC, 10 GR and 76 LR), 19 died from disease (7 CC, 7 GR and 5 LR) and 56 died of other or unknown causes (22 CC, 9 GR ands 25 LR).  Two fish (1 GR and 1 LR) are unaccounted for.   No fish died from experimental procedures.

A complete inventory and vibrio vaccinations of all 1998 cohort fish occurred on 3 to 5 April 2000.  At that time there were 1,474 fish remaining (491 CC, 493 GR and 490 LR).   Following successful sentinel transfers to MML on 9 May, 2000 all remaining  fish (158 CC, 167 GR and 160 LR) were transferred to MML on 17 May 2000.

Prior to spawning, maturity sorts were conducted during VI tagging in August at BOH and MML, and at one final maturity sort at both facilities in early September.  A total of 108 males were used during the 2000 spawn (22 CC, 10 GR and 76 LR).  One hundred one were spawned with females and seven LR fish had semen cryopreserved. No cryopreserved semen from 1998 cohort males was used during the 2000 spawn. No females from the 1998 cohort were spawned in 2000.

1999 Cohort

Chinook salmon parr were collected during August 2000. Five hundred and three spring chinook salmon parr from Catherine Creek and 500 from the Lostine River were collected for the Captive Broodstock project. Three CC parr died at LFH within 24 hours of collection resulting in 500 CC fish being held for program purposes.  No fish were collected from the upper Grande Ronde River.  

F1 Generations

The underlying purpose of the captive broodstock program is to prevent extirpation through the production of an F1 generation of smolts. Therefore monitoring of the F1 is essential for assessing the captive broodstock program’s ultimate success.

1998 F1 Generation

The 1998 cohort of F1’s were held at Lookingglass Fish Hatchery from only 1 January until March in 2000.  Mortality rates were low during this period for the Catherine Creek and Lostine River fish, but high for the Grande Ronde River fish.  A total of 765 (1.8% of the total ponded in 1999) Catherine Creek, 480 (1.2%) Lostine River fish and 82 (4.9%) Grande Ronde River spring chinook salmon died during 2000. The 1998 cohort of F1’s was transferred from Lookingglass Fish Hatchery to acclimation sites in February/March 2000.  Approximately 74,474 were released:  37,980 into Catherine Creek in April, 34,986 into Lostine River in April and 1,508 into Grande Ronde River in March.

1999 F1 Generation
The 1999 cohort of F1’s was transferred from Irrigon Fish Hatchery to Lookingglass Fish Hatchery in April 2000.  Approximately 295,784 spring chinook salmon were transferred:  149,698 Catherine Creek stock, 143,478 Lostine River stock and 2,608 Grande Ronde River stock. Mortalities of the 1999 cohort of F1’s were low in 2000. A total of 16,042 (10.5% of the total ponded) Catherine Creek, 13,188 (8.8%) Lostine River fish and 130 (4.7%) Grande Ronde River spring chinook salmon died during 2000. Approximately 275,100 were released in the spring of 2001: 138,150 into Catherine Creek, 134,350 into Lostine River and 2,580 into Grande Ronde River. 

Preliminary Evaluation

We collect data related to size, growth, maturity, spawn timing, mortality rate, fecundity and fertility.  SEQ CHAPTER \h \r 1We compare size of collected parr among stocks and growth among stocks and treatments.  Other indices are compared among treatment groups and ages of fish. The following is a preliminary examination of the collected data and was taken from the 2000 ESA Annual Report (ODFW 2001).  

Size at Collection

Size at collection of chinook salmon parr varied with stock and year.  Catherine Creek parr (78.8 mm; 6.20 g) were significantly (P<0.0001) longer and heavier than both Lostine River (77.3 mm; 5.83 g) and Grande Ronde River (65.3 mm; 3.74 g) parr.  Lostine River parr were also significantly longer and heavier than Grande Ronde River parr.  However, Grande Ronde River parr had a significantly (P<0.0001) higher mean K (1.352) than those from both Catherine Creek (1.236) and the Lostine River (1.231), which did not significantly vary.

Age of Maturity

Age of maturity of males varied with treatment group (P<0.0001).  Males from the Freshwater Accelerated group matured at an earlier mean age (2.9 years) than those of the  SEQ CHAPTER \h \r 1Freshwater Natural (3.3 years) and Saltwater Natural treatment groups (3.2 years), which did not differ.

Age of maturity of females varied with treatment group (P<0.0001).  Females from the Freshwater Accelerated group matured at an earlier mean age (4.1 years) than those of the Freshwater Natural and Saltwater Natural treatment groups (4.5 years, each), which did not differ.

Size of Spawners

Size of male spawners did not vary among treatment groups.  Neither length (P=0.1383), weight (P=0.6322) nor K (P=0.1599) varied among the Freshwater Accelerated, Freshwater Natural nor Saltwater Natural treatment groups.

Size of female spawners did vary among treatment groups (P<0.0001).  Females in the Saltwater Natural group were smaller (505.5 mm; 1647.0 g) and had lower K (1.23) than females in both the Freshwater Natural (534.1 mm; 2132.6 g; 1.36) and Freshwater Accelerated (533.3 mm; 2058.1 g; 1.33) groups, which did not differ from each other.

Fecundity

Mean fecundity varied among treatments (P<0.0001) but not with age of females (P=0.0559).  Mean fecundity was higher in the Freshwater Natural group (1706.4 eggs/female) than either the Freshwater Accelerated (1561.1 eggs) or Saltwater Natural (1504.4 eggs) treatment groups, which were not different from each other.  At least a portion of this difference in fecundity is due to differences in size of spawning females among treatment groups: fecundity was positively related to length, weight and K (P<0.0001).

Fertility

The fertilization rate (percent of total eggs that reach the eyed stage) of eggs varied among the treatment groups (P=0.0130).  Mean fertility was higher in the Freshwater Accelerated group (79.9%) than either the Freshwater Natural (72.2%) or Saltwater Natural (72.2%) groups, which did not differ.

Mean fertility also varied with the use of fresh vs. cryopreserved semen (P<0.0001).  Use of fresh semen resulted in a mean fertilization rate of 75.2%, while using cryopreserved semen resulted in only 33.5% fertilization.

The relationship of spermatocrit vs. fertility was also tested.  Mean spermatocrit in the Freshwater Accelerated group (32.9) was higher than either of the other two groups and spermatocrit in the Freshwater Natural group (26.9) was higher than that of the Saltwater Natural group (24.4).  However, there was no relationship (P=0.6726) between spermatocrit and fertilization rate. Motility is now used to evaluate sperm quality.

The Nez Perce Tribe was able to contribute to the collection and analysis of these data because the Captive Broodstock Artificial Propagation Project was funded. Program results are now available in quarterly reports, AOP documents and ESA Annual Reports. 

However, the ultimate utility of the captive broodstock program will be demonstrated in the ensuing years when F1 generation cohorts begin to return to the natal streams. Only then will evaluation be complete. Therefore, the continuation of this demonstration project will allow a comprehensive review of captive broodstock technology. And if successful it will provide time for the region to address factors that limit recovery, restoration and mitigation of Pacific salmon in the Grande Ronde Subbasin.

f. Proposal objectives, tasks and methods
PROJECT GOALS

1.
To prevent extirpation of native Grande Ronde Basin spring chinook salmon.

2. To preserve and enhance Grande Ronde Basin spring chinook salmon through implementation and use of the captive broodstock program.

3. Maintain genetic and phenotypic characteristics in the natural population of salmon in the Grande Ronde Basin.

OBJECTIVES, METHODS AND ASSOCIATED TASKS

After establishing program goals, managers should choose objectives that will define progress towards achievement of those goals and provide a measurable definition of project success (Krueger and Decker 1993). The following objectives were formulated to meet the above goals, management needs and to address program uncertainty. Detailed captive broodstock methodologies are available in the Annual Operation Plan (AOP). This document is updated and revised each year by the co-managers of the captive broodstock program.

OBJECTIVE 1.  Coordinate the Captive Broodstock Artificial Propagation project with state and federal management agencies in the Grande Ronde Basin. Objective 1 is directly linked to the Grande Ronde Subbasin Summary (Nowak et al. 2001). The Summary calls for the implementation of a spring chinook captive broodstock program as an important strategy to recover listed chinook populations in the Grande Ronde Subbasin. Objective 1 also fits the framework strategy promoted in the Columbia River Basin Fish and Wildlife Program (NPPC 2000). 

Methods:

Although not a research objective, it is imperative that proactive planning occur for the successful implementation of the captive broodstock program. The Nez Perce Tribe participated in the Conservation Planning Oversight Team (CONSPOT) and Integrated Team (IT) planning process with the Oregon Department of Fish and Wildlife and the U.S. Fish and Wildlife Service in the development of the Grande Ronde Basin captive broodstock plan. The Tribe assisted with the development of the Section 10 permit application under the Endangered Species Act (ESA).  The project leader participates in the Technical Oversight Team (TOT) meetings and Annual Operation Plan (AOP) meetings. As a salmon manager, the Tribe will continue to coordinate with ODFW and CTUIR in the assessment of this experimental captive broodstock program.  The Tribe believes that close coordination in the monitoring and evaluation of this captive broodstock project should lead us to an understanding of the effectiveness of this approach in threatened and endangered species preservation and recovery under the ESA.

Task 1.1
Coordinate all aspects of the Grande Ronde Basin chinook captive broodstock project planning, implementation and monitoring and evaluation with ODFW, NMFS and CTUIR. 

Task 1.2
Attend TOT meetings to represent the interest of and to provide information for the Nez Perce Tribe. 

Task 1.3
Coordinate and facilitate the use of collected data with co-managers.

Task 1.4
Assist in computer database management of all monitoring information collected on chinook captive broodstock at LFH, MML, and BOH.

OBJECTIVE 2.  Monitor and evaluate captive broodstock with ODFW and CTUIR. 
Objective 2 matches Objective 2-Strategy 2 and Strategy 1- Action 1.7, Action 1.12, Strategy 3-Action 3.2 and Action 3.7  found in the Grande Ronde Subbasin Summary. 

Subobjective 2.1.  Monitor and evaluate captive broodstock parr at Lookingglass Fish Hatchery (LFH) with ODFW and CTUIR.
Methods:
The captive broodstock plan proposes to monitor the chinook salmon captive broodstock  throughout all phases of their lifecycle.  Juvenile data collected at LFH allows comparisons of stocks and treatment groups reared under different growth profiles. The following tasks are conducted in the Lostine River and at LFH until smolt size and before transport to the MML and BOH for rearing to adult size.  Tribal evaluation staff coordinate closely with ODFW and CTUIR in the ongoing evaluation of natural chinook reared at LFH

Task 2.1.1
Collect chinook parr from the Lostine River during August. 

Task 2.1.2
Assist in loading and transport of juvenile chinook to LFH and determine the mortality rate of juvenile chinook collected and transported to LFH and collect information on observed mortalities.

Task 2.1.3
Assist in PIT tagging all captive brood juvenile chinook in LFH.

Task 2.1.4
Collect biological information of fork length, weight and general fish condition from a sample of fish at LFH at regular periodic intervals and assess growth profiles and condition factors of chinook captive broodstock at LFH.


Null hypothesis: Mean length, weight and condition factors are not significantly different between stocks, cohorts or rearing strategies.

Task 2.1.5
Collect caudal tissue from juvenile chinook for genetic analysis.

Task 2.1.6
Determine survival rate of juvenile fish in LFH from collection to transport off-station to the MML and BOH.


Null hypothesis: Survival rates are not significantly different between stocks, cohorts or rearing strategies.

Subobjective 2.2.  Monitor and evaluate captive broodstock post smolts reared at Bonneville Hatchery (BOH) and at the Manchester Marine Laboratory (MML).

Methods:
During the smoltification process, chinook at LFH are transported to either the BOH (freshwater rearing) or to the MML (saltwater rearing).  Evaluation of captive brood post-smolts occurs for the groups reared in freshwater and saltwater rearing strategies until the fish mature at age II (precocial males), III, IV or V.  Evaluation of fish during post-smolt growth periods is minimized to avoid disturbances to the captive brood fish.  Assistance is provided and closely coordinated with ODFW and CTUIR for growth information, VI tagging, analysis of mortalities, spawning of fish, collection of information from spawned adults and collection of cryopreservation samples. 

Task 2.2.1
Tag fish with visual implant (VI) tags and measure fork length and weight of a sample of the fish.

Task 2.2.2
Measure fork length and weight of a sample of fish when any rearing parameters change.

Task 2.2.3
Assess growth profiles of chinook captive broodstock at Manchester Marine Laboratory and at Bonneville Hatchery.


Null hypothesis: Mean length, weight and condition factors are not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.4
Determine survival rates of chinook captive broodstock under saltwater rearing (MML) and freshwater (BOH) rearing strategies.


Null hypothesis: Survival rates are not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.5
Determine maturation rates, ages II through V, of chinook captive broodstock under saltwater rearing (MML) and freshwater (BOH) rearing strategies.


Null hypothesis: Maturation rates are not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.6
Assist in spawning freshwater reared and saltwater reared chinook captive broodstock adults at BOH.

Task 2.2.7
Coordinate the cryopreservation activities associated with captive broodstock spawning.


Null hypothesis: Sperm motility is not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.8
Collect fork length and weight information on all spawned fish.


Null hypothesis: Mean length, weight and condition factors are not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.9
Collect caudal tissue from adult chinook for genetic analysis.

Task 2.2.10
Compare the age and size at maturity of adults that are reared in freshwater versus saltwater. 


Null hypothesis: Mean length, weight and condition factors are not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.11
Determine and compare the fecundity of females reared in freshwater versus saltwater rearing strategies.


Null hypothesis: Fecundity is not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.12
Determine and compare fertilization rates for all spawned females in freshwater reared and saltwater rearing strategies.


Null hypothesis: Fertilization rates are not significantly different between stocks, cohorts, rearing strategies or when cryopreserved semen is used.

Task 2.2.13
Determine and compare the timing of spawning for freshwater reared and saltwater reared captive adults. 


Null hypothesis: Spawn timing is not significantly different between stocks, cohorts or rearing strategies.

Task 2.2.14
Analyze the collected genetic tissues.


Null hypothesis: Genetic structure and diversity are not significantly different between the captive population and the wild donor population.

OBJECTIVE 3.  Monitor and evaluate the F1 generation offspring. The importance of evaluating hatchery fish performance in the natural environment is stated repeatedly in both the Grande Ronde Subbasin Summary and the Columbia River Basin Fish and Wildlife Program. The critical uncertainty for the region is whether supplementation can help rebuild naturally spawning populations. Therefore, Objective 3 is essential for the proper assessment of captive broodstock technology and its utility for restoring chinook salmon in the Grande Ronde subbasin.   

Subobjective 3.1. Monitor and evaluate the captive F1 generation juveniles.

Methods:

The purpose of the captive broodstock program is to provide an F1 generation for release back into their parental stream of origin. In-hatchery monitoring of the F1 juveniles  reared at Lookingglass Hatchery allows for a measure of comparison among treatment groups and across years. Therefore data collected during the rearing process assists in the proper evaluation of the captive brood product used in supplementation. After release, monitoring of the marked juveniles continues. Their post release performance is compared against the standards set by the wild fish. Wild smolt performance data is available through a concurrent ODFW smolt monitoring project on the Lostine River. 

An FS 1001 PIT tag monitoring system operates at the Lostine River Acclimation Facility to aid in evaluation efforts. Software designed with time-stamp capabilities makes this system particularly appealing for volitional release applications. Action codes for each raceway combined with fish movement data according to day and hour allow for proper analysis of rearing and acclimation strategies. Calculating the number of fish remaining after the volitional period is possible without the handling stress of a mark and recapture estimate. Because of the time-stamp feature, accurate migration timing through the hydrosystem is also possible for each fish from a volitional release. Negative travel times are no longer be recorded. 

Once in river, smolt survival is determined with Program SURPH.2. The model is a statistical survival analysis package used in fish and wildlife tagging studies. It was designed to analyze release-recapture data for survival estimates (Skalski et al. 1994). For the purpose of this study, SURPH methodology is combined with PIT-tag technology to help quantify survival relationships through the Columbia River Basin. Wild and/or hatchery juveniles from the Lostine River are PIT-tagged, released and potentially detected at multiple dams as they migrate to the ocean. PIT-tag interrogation data is retrieved from the PTAGIS database and processed for SURPH through the program called CAPHIST. CAPHIST was designed by the University of Washington to arrange “comma separated values” (CSV) lists obtained from PTAGIS into SURPH data files. The result is the collection of capture data that can be analyzed to estimate survival and covariates that might influence survival (Skalski et al. 1994). 
Task 3.1.1
Calculate and compare green-egg to eyed-egg survival between treatment 


groups.


Null hypothesis: Mean length, weight and condition factors are not significantly different between stocks, cohorts or rearing strategies.

Task 3.1.2
Measure and compare growth profiles between treatment groups.


Null hypothesis: Mean length, weight and condition factors are not significantly different between stocks, cohorts or rearing strategies.

Task 3.1.3
Assist ODFW in Pit tagging a subsample (8,000) of F1 generation parr at 


LGH and determine mark and tag efficiency/retention..

Task 3.1.4
Monitor the volitional release of F1 smolts from the Lostine River Acclimation Facility.


Null hypothesis: Volitional departure is not significantly different between cohorts or rearing strategies.

Task 3.1.5
Assist ODFW with the operation of the Lostine screw trap to monitor the 


migration of the captive F1 smolts and compare with wild smolt 



emigration performance.


Null hypothesis: Diel and daily movement patterns not significantly different between wild and captive F1 smolts.

Task 3.1.6
Estimate arrival timing, detection rate and survival of released F1 



generation smolts to Lower Granite, Little Goose, Lower Monumental and 

McNary Dams Survival and compare with wild smolt emigration 



performance. Survival is estimated with the SURPH.2 model.


Null hypothesis: Arrival timing and downstream survival are not significantly different between wild and captive F1 smolts.

Subobjective 3.2  Monitor and evaluate the captive F1 generation adults.

Methods:
An adult chinook salmon fish weir and trap are planned for operation in the Lostine River in 2001 as part of a separate project to trap and spawn adults and develop a conventional hatchery smolt production program.  Information collected from this facility will assist in developing baseline information on the abundance and biological characteristics of wild adult salmon into the Lostine River for comparison with progeny of captive brood parents. Captive brood progeny are marked differently than smolts from the conventional program. Thus returning adults from the wild, captive and conventional programs can be differentiated and properly evaluated Adults from the F1 generation are expected to return beginning in the year 2001. Smolt-to-adult returns (SARs) are determined using weir counts. Nez Perce staff will install and operate the Lostine River weir and trap for data collection on adult salmon. Information on adult size and age composition of the run will also be obtained from salmon carcasses collected on the spawning grounds in a cooperative effort with ODFW. 

Task 3.2.1
Install the adult fish weir and trapping structure on the Lostine River as soon as water discharge and velocity criteria allow.

Task 3.2.2
Assist in trap operation and collection of information on adult salmon as 




needed. 

Task 3.2.3
Coordinate and gather information collected on abundance and timing of the adult salmon spawner migration into the Lostine River.

Task 3.2.4
Determine the abundance, sex ratio and timing of captive F1 adult progeny and compare with the natural contribution to the chinook run in the Lostine River.


Null hypothesis: Smolt-to adult survival, sex ratios and migration timing are not significantly different between wild and captive F1 adults.

Task 3.2.5
Compare the adult spawner migration into Lostine River with stream discharge and water temperature and examine correlations between these variables over time.


Null hypothesis: Environmental conditions are not correlated with migration timing or adult migrant abundance.

Task 3.2.6
Conduct annual chinook salmon spawning ground surveys with ODFW to collect adult size, age composition, stray rates and female egg retention from carcasses sampled in the Lostine River and compare adult wild and captive progeny. 


Null hypothesis: Mean length, age-at-maturity and egg retention are not significantly different between wild and captive F1 adults.

Task 3.2.7
Assist in removal of the weir and trap by October 1 or after the adult spawner migration is finished. 

OBJECTIVE 4.  Technology Transfer. Disseminating project information is specifically called for in the Columbia River Basin Fish and Wildlife Program. The Grande Ronde Subbasin Summary also approves captive broodstock technology transfer in Objective 2-Strategy 5 and Strategy 1-Action 1.14.

Methods:

Communication of results is essential for practical adaptive management in the Grand Ronde basin. Information shared between stakeholders regarding the captive broodstock process increases our collective knowledge of supplementation. That knowledge will lead us to effective salmon management in the Lostine River and other salmon streams.

Task 4.1
Prepare and provide quarterly reports summarizing activities accomplished during the quarter associated with the captive broodstock program. Reports will be submitted 15 days after the end of the quarter. 

Task 4.2
Compile, analyze and present results cooperatively with co-managers in annual reports summarizing activities associated with the captive broodstock program and compare to similar work proceeding in the Columbia River Basin. Provide reports and/or data electronically via BPA and other public access outlets. 

Task 4.3
Present reports on project activities and findings at Annual BPA/CBFWA Project Review and other forums (i.e., AFS, NAFWS, LSRCP Annual Review).  

g. Facilities and equipment

1. Fish Rearing and Acclimation Facilities: Captive broodstock are reared at Lookingglass Fish Hatchery, Bonneville Hatchery and Manchester Marine Laboratory. F1 captive progeny are reared at Oxbow Hatchery, Irrigon Hatchery and Lookingglass Fish Hatchery. The Nez Perce Tribe operate an juvenile acclimation facility and adult weir facility on the Lostine River.

2. Offices: The Nez Perce Tribe reserves office space at the Enterprise Field Office (Oregon) for the captive broodstock program. As part of the field office, a fenced compound is available for parking of vehicles and storage of equipment. Administrative and fisheries management offices providing support for the captive broodstock program are located in Lapwai, Idaho.

3. Technical Equipment: Three desktop computers and two laptop computers are dedicated in part to the project’s needs. A compound microscope was purchased for semen motility tests during cryopreservation activities associated with the captive broodstock program. An FS 2002 PIT tag loop detector is used to interrogate PIT tagged smolts at the Lostine River  screw trap. A stationary FS 1001 PIT detection system was installed at the Lostine River Acclimation Facility to monitor volitional departure of F1 smolts. PIT tags, syringes and needles are used to tag program fish at Lookingglass Fish Hatchery. 

4. Vehicles: The project leases one GSA vehicle suitable for project activities. The relatively small Jeep Cherokee is used because of its fuel economy during frequent trips to Portland (BOH) and Seattle (MML).
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James R. Harbeck, Project Leader 

Nez Perce Tribe

Department of Fisheries Resources Management
EDUCATION:


M.S. in Fisheries, Michigan State University, 1998

B.A. in Aquatic Biology, Grand Valley State University, 1994                                                                                   

EMS in Emergency Medical Technology, Davenport College, 1983

DUTIES: 

Project implementation for the captive broodstock program and the Lostine River monitoring and evaluation component of the Grand Ronde Basin Supplementation project. Specific duties include coordinating captive brood activities with ODFW, the collection and analysis of data associated with the program, representing the Nez Perce Tribe in meetings with co-managers, personnel supervision, and proposal development.

PROFESSIONAL EXPERIENCE: 

· Fisheries Biologist, Nez Perce Tribe – 7/98 to Present


Captive Broodstock Project Leader


Lostine River Monitoring and Evaluation Project Leader

· Research Assistant, MSU Department of Fisheries and Wildlife –- 1995 -1998 


Primary investigator for a steelhead trout evaluation study

Estimated the wild and hatchery composition and determined life history characteristics

· Fisheries Creel Clerk, MDNR Fisheries Division –  1994-1995

Collected biological and sociological data from commercial and recreational catch


Evaluated instream habitat structures

· Fisheries Aide, District 9, MDNR Fisheries Division – 1993-1995


Conducted lake and stream assessments and surveys


Assisted in stream rehabilitation projects

· Environmental Consultant, Applied Ecology Group – 1993


Collected and identified aquatic invertebrates


Conducted literature searches for research projects

SKILLS:  

Fish Sampling: electrofishing (backpack, stream barge shocker, and boat units), trap netting, seining, fyke netting, gill netting, minnow traps, hook & line, snorkel surveys, temporary weir and trap, boat handling, and commercial and recreational creel sampling. Population Dynamics: fish identification, Peterson mark-and recapture and DeLury removal methods, spawning ground surveys, Catch-at-Age analysis, and growth relationships. Life History Evaluation: scale pattern analysis (age composition, origin, and smolt size influence), radio telemetry, and bio-data interpretation. Habitat Evaluation: riparian and instream scoring, stream rehabilitation, and macroinvertebrate indices (collection, identification and interpretation). Fish Culture: salmonid and percid spawning, fish outplanting. Computer Proficiency: OPTIMAS (image-processing software), DISBCAL(back-calculation and regression statistics), MS Word, WordPerfect, Excel, and Powerpoint. 

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

Harbeck, J.R. 1998. Contribution and Comparative Life History Characteristics of Hatchery and Naturalized Steelhead in the Betsie River, Michigan. Master Thesis, Michigan State University, Lansing MI.

Harbeck, J.R., T.J. Newcomb, and T.G. Coon. 1997. Production and Survival of Juvenile Steelhead in the Betsie River Watershed. Paper presented to the Michigan Chapter of the American Fisheries Society, Aug. 7, 1997, Grand Rapids, Michigan.

Jay Hesse, Research Coordinator

Nez Perce Tribe

Department of Fisheries Resources Management

EDUCATION:

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

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

DUTIES:

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

PROFESSIONAL EXPERIENCE:

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

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

PUBLICATIONS:

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

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

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

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

Hesse, J.A. 1994.  Contribution of hatchery and natural chinook salmon to the eastern Lake Michigan fishery, 1992-1993.  Masters Thesis, Michigan State University.

Paul Kucera, Director of Biological Services

Nez Perce Tribe

Department of Fisheries Resources Management

EDUCATION:

Bachelor of Science. 1975.





Utah State University.





Major: Fisheries Management.





Graduate Studies - MS





University of Idaho 1984-1987





Major: Fisheries Management.

PROFESSIONAL EXPERIENCE:
1992-present

Director of Biological Services and Acting Fisheries Program Manager for a six month period with the Nez Perce Tribe Department of Fisheries Resources Management.  Responsible for research projects, Department program direction and administration of the Fisheries Research Division.

1988-1991

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

1987-1988

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

1984-1986

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

1982-1983

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

1978-1980

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

1975-1978

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

Unique Abilities:

Certified Fisheries Scientist - AFS

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

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


Population dynamics experience on Snake River Pacific salmon.


Management experience with resident and anadromous species.


Snake River water rights adjudication experience.


Familiar with Columbia River basin fisheries management issues.


Certified SCUBA diver - NAUI
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