FY 2007-2009 F&W Program Project Solicitation

Section 10. Narrative

Project ID:
2000-019-00

Title: 
Tucannon River Spring Chinook Captive Broodstock Program

A. Abstract 
The Tucannon River spring Chinook salmon population is genetically distinct from other Snake River Basin populations and is listed as “threatened” under the ESA.  A decline in the run in the mid 90s (1995 run = 54 fish), and predicted low returns, was determined not likely to be adequate to sustain or rebuild the population to healthy levels.  In 1997, WDFW and the co-managers believed that extreme intervention (captive broodstock) was called for to prevent extinction.  The goal of the captive brood program is for the short-term, preservation and rebuilding of this critically depressed run of ESA listed salmon to prevent extinction.  The captive broodstock project was specifically designed to be short-term (one generation) to reduce the potential negative genetic risks posed by a captive broodstock program.

This program was designed to produce additional hatchery smolts for release into the Tucannon River between 2002-2008.  This program, in conjunction with the existing supplementation program, which has existed since 1985, will occur concurrently with habitat restoration efforts that are addressing limiting factors within the Tucannon River Basin.  Other out-of-basin limiting factors (mainstem adult and juvenile dam passage problems) are being addressed by other projects.  The captive brood progeny smolts (goal - 150,000 smolts), in combination with the current hatchery supplementation program (goal - 132,000 smolts) and wild production, are expected to produce 600-700 returning adult spring Chinook to the Tucannon River each year from 2005-2010. 

Funding would only be required for fiscal years 2007-2009 to rear, mark and release the remaining progeny on hand from the captive broodstock program (2005 and 2006 BY’s) and complete the final reports (genetic, adult broodstock, and juvenile progeny data) for this project.  Future adult progeny returns will be reported under the Lower Snake River Compensation Plan (LSRCP) monitoring and evaluation program.  Fish will be reared and marked at Lyons Ferry Hatchery Complex and volitionally released at Curl Lake Acclimation Pond on the Tucannon River.

B. Technical and/or scientific background

The Tucannon River basin drains a watershed of approximately 1,295 square kilometers in southeastern Washington, and contains cropland (dry and irrigated), rangeland, and forests.  Natural resource problems include high water temperatures in the lower reaches, irrigation diversion, sedimentation, loss of riparian vegetation, and passage problems (Appendix 1:  Flowchart).  Over the past 50 years, farming, livestock management, recreational activities, forest fires, and catastrophic flood events have degraded fish habitat.  Objectives for all salmonids in the sub-basin adopted by the co-managers include: 1) improve adult pre-spawning survival, 2) improve juvenile survival, and, 3) utilize hatchery supplementation to increase natural production (Appendix 1).  General strategies currently employed to achieve these objectives include improving habitat through instream structures, riparian re-vegetation and upland best management practices, passage improvements at barriers, and hatchery supplementation (Tucannon Subbasin Summary 2001, Tucannon Subbasin Plan 2004).  Specific WDFW strategies in the Subbasin Summary (2001) that this program addresses include, but are not limited to:
Strategy 6:  Use artificial production, as necessary, to maintain, restore or enhance indigenous fish populations and harvest opportunities.

Strategy 7:  Implement artificial production practices that minimize adverse effects on fish habitat and maintain the viability and stock characteristics of hatchery fish.

Strategy 8:  Continue to monitor and evaluate the spring Chinook captive brood program.

The Tucannon River Subbasin Plan (2004) incorporates the following fish enhancement efforts in its Management Plan (Chapter 7; pg. 166):

· Apply safety net hatchery intervention based on extinction risk analysis and benefit risk assessments.

· Implement artificial propagation measures and continue existing artificial and natural production strategies.

Spring Chinook salmon populations in the Tucannon River have steadily declined since the construction of the four lower Snake River dams.  Historical escapements to the Tucannon Basin were estimated at 2,400 salmon annually, and exceeded 5,000 fish as recently as 1953 (Bugert et al. 1991).  Population declines have been attributed to mortalities of juveniles and adults that occur during migration through the Snake and Columbia Rivers, habitat loss and alteration in the Tucannon River, and variable ocean conditions.  Habitat related factors and improvements are being addressed primarily through the Tucannon Model Watershed Program (Subbasin Summary – Entity 1, Objectives 1-3, 6) and Pataha Creek Model Watershed Program.  According to the 2000 FWP Artificial Production Primary Strategy… “Artificial production can be used, under the proper conditions, to (1) 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…”  The Columbia Conservation District (CCD) and Pomeroy Conservation District (PCD), the respective lead entities for the two model watershed programs that make up the Tucannon subbasin, work cooperatively with WDFW and local staffs to tie various assessments and monitoring activities with WDFW to maintain consistency and cost efficiency. 

Legislation under the Water Resources Development Act of 1976 has provided hatchery compensation for Snake River spring Chinook salmon mortalities caused by the construction and operation of the four lower Snake River hydro-power projects.  As a result, Lyons Ferry Hatchery was constructed and Tucannon Hatchery (Figure 1) was modified.  One objective of these hatcheries is to compensate for the annual loss of 1,152 Tucannon River spring Chinook salmon.  Since 1984, WDFW has evaluated the success 
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Figure 1.  WDFW/LSRCP hatchery facilities within the Tucannon subbasin.

of the hatcheries in meeting this objective and has identified production adjustments to improve performance of the hatchery fish.  Starting in 1985, WDFW trapped a portion of each annual run of natural fish, and later, hatchery fish, for broodstock to use in the hatchery supplementation program.  All other returning salmon (natural and hatchery origin) remain in the river for natural spawning and production.  The supplementation program requires collection of 100 salmon from the Tucannon River (50 natural and 50 hatchery), to produce 132,000 smolts for release at 15 fish/lb.  Since 1993, WDFW has been authorized (under the ESA) by NMFS to operate the hatchery supplementation program and has conducted associated research activities on the Tucannon River under a Section 10 direct take permit (1993-1998 Permit #848, 1998-present #1126 and #1129) (WDFW 1999).  

Tucannon River spring Chinook runs were relatively stable from 1985-1993 (mean run = 550 fish).  However, from 1994 to 1998, the average run declined to 187 fish (range 54-351).   In addition to the poor adult returns, floods during the winters of 1996 and 1997, coupled with relatively low redd counts because of the depressed runs, left the river with little natural production.  The estimated number of natural smolts from brood years 1994-1996 averaged less than 3,000 fish annually (Bumgarner et al. 2000).  Adults returning from those brood years were estimated to total only 50-60 fish.  In addition, hatchery production was less than expected to offset low production in the river.  LSRCP evaluation studies have determined the natural population of salmon has been below the replacement level for eleven of the last sixteen brood years.  Conversely, fish reared in the hatchery program survive about three times better than the natural fish, and have generally been above the replacement level.  

WDFW recognizes that unless the limiting factors that are causing the poor survival are alleviated, the population will eventually go extinct.  WDFW is hopeful that recent initiatives for habitat restoration in the Tucannon Basin (Tucannon Model Watershed Program; Tucannon Subbasin Summary 2001; Tucannon Subbasin Plan 2004), more favorable ocean conditions, and continual adult and juvenile passage improvements at mainstem dams will be enough to allow the natural population to rebound to healthy and stable levels.  However, while these recovery actions occur, and for all of the above reasons, WDFW believes it is necessary to use a short-term captive broodstock program to boost adult abundance of the Tucannon River spring Chinook salmon. 

WDFW, along with the Tucannon River sub-basin co-managers (Nez Perce and Umatilla tribes) believe that a captive broodstock strategy provides the greatest potential for rebuilding or recovering the population.  Long-term use of a captive broodstock for this population has not been recommended.  Because of the deleterious effects and potential risks to the population by a long-term use of a captive broodstock (Hard et al. 1992), WDFW proposed this as a short-term project only.  Measures proposed in the Subbasin Plan (2004) to improve system survival need to be acted upon if we hope to succeed in our rebuilding and recovery efforts.  

After reviewing the literature and other captive broodstock programs (e.g., Hurd Creek, White River) WDFW decided to take a low cost, low risk approach and collect eggs from the existing hatchery supplementation program rather than collect eggs from the river.  This provided a known history of the parents (family origin and BKD ELISA results) and didn’t require further reduction of the natural production from the river by redd pumping or other fry collection methods.  
The program was sized to produce approximately 290,000 eggs on an annual basis once three brood years had obtained maturity.  With an egg viability of 70% and fry to smolt survival rate of 70-80%, WDFW estimated that 150,000 smolts (15 fish/lb) would be available for release into the Tucannon River from Curl Lake Acclimation Pond (Figure 1).  Smolt production of that magnitude doubles the spring Chinook supplementation (LSRCP) smolt releases into the Tucannon River.  Based on smolt to adult survival rates of hatchery spring Chinook in the Tucannon River, WDFW estimates that 240-280 adult fish will return from each brood year.  Combining that with the hatchery supplementation program, hatchery origin spring Chinook runs in the Tucannon River should reach 500-600 fish/year.  Natural production will also add to the annual run size.
C. Rationale and significance to regional programs

The 2000 Fish and Wildlife Program (FWP) states that “No single activity is sufficient to recover and rebuild fish and wildlife species in the Columbia River Basin,” and that “protection, mitigation, and recovery efforts must involve a broad range of strategies for habitat improvement and protection, hydrosystem reform, artificial production and harvest management.”  There also must be coordination among actions taken at the subbasin, province, and basin levels.   Based on the Subbasin Summary (2001) for the Tucannon River, strategies have been proposed in the Subbasin Plan (2004) that will address a broad range of problems in the system.  In addition, as stated in the 2000 FWP, “when fish runs fall to extremely low levels, artificial production (i.e., such as this captive broodstock program) may be the only way to keep enough of that population alive in the short term so that it has a chance of recovering in the long term.”  Based on these two statements, and the coordinated actions currently being carried out, or proposed under the Subbasin Plan, this captive broodstock program will be significant to the region’s efforts in rebuilding salmon runs which should help lead to eventual delisting under the Viable Salmonid Population (VSP) criteria (McElhany, et al. 2000).

This program is also supported by various measures in the Northwest Power and Conservation Council’s (NPCC) Fish and Wildlife Program (1994), and was recently supported by all managing entities within the Snake River Basin at the Columbia River Fish Management Plan (CRFMP) subbasin re-negotiations.  The program will support the native run of Tucannon River spring Chinook salmon in its native habitat (2.2A), and will contribute to the rebuilding of the Snake River spring Chinook salmon run (4.1A).  Further, as stated under the Council’s salmon and steelhead rebuilding principles (4.1A); 1) priority should be given to activities that aim to rebuild weak upriver populations, including populations listed under the ESA (i.e., Tucannon River), 2) this project is linked to the Model Watershed Program for the Tucannon River.  

Also, this project represented a new production initiative (7.4, 7.4A, 7.4A.1) (NPCC 1994).  Therefore, WDFW satisfied the terms of the NPCC’s 3-step Process by developing and completing a Master Plan (7.4B, 7.4B.1) for the spring Chinook hatchery program in the Tucannon River.  The 3-step process involved 1) conceptual planning represented under the Fish and Wildlife Program primarily by Master Plan development and approval, 2) preliminary design, cost estimation, and NEPA compliance, and 3) final design review prior to construction.  The Tucannon Master Plan (WDFW et al. 1999), conceptual designs and cost estimations were submitted to and reviewed and accepted by the Independent Scientific Review Panel (ISRP).  The ISRP then recommended to the NPCC that the program be funded for FY2000 and FY2001.  

The captive brood program is also supported by RPA Action 176 - HGMP for Tucannon spring/summer Chinook safety-net program.  WDFW has submitted an HGMP for the Tucannon River spring Chinook.  The captive broodstock program is also supported by RPA Action 177 that states, “BPA shall implement and sustain NMFS approved safety-net projects”.

National Marine Fisheries Service’s Proposed Recovery Plan (1995) for Snake River salmon states, “Captive broodstock is primarily a procedure to prevent extinction”.  Further, “Captive broodstock, gene banks, and other supplementation programs should be considered for use in helping to conserve and maintain selected discrete populations until the predominating factors for decline can be alleviated”.  NMFS has concluded that “technology is sufficiently developed for Snake River captive broodstock programs to proceed,” and could be considered for use in recovery programs when:  1) extinction of a population is imminent or the population is at risk of severe inbreeding depression, 2) facing demographic risks; or 3) other methods of propagation are not expected to yield population stability in a timely manner.  All of those conditions existed for the Tucannon River spring Chinook population.  
The Tucannon River Spring Chinook Captive Broodstock Program is listed in the 2005 Updated Proposed Action (UPA) Plan for the FCRPS BiOp Remand (pg. 66).  It is also cited under Hatchery Actions (pg. 34) in the 2005-2007 Implementation Plan.

A captive broodstock for Tucannon River spring Chinook salmon is consistent with the broad based goals stated in the tribal recovery plan (Wy-Kan-Ush-Mi Wa-Kish-Wit 1995).  A successful captive broodstock program will, in the short term, restore the depressed spring Chinook to at least pre-1994 levels in their historical range.  In addition, by returning more adults to spawn, the Tucannon River will be able to rely once again on natural production to assist in recovery.  By successfully returning more adults, there will also be a greater opportunity to provide tribal fishery harvests, honoring treaty rights.  In addition, captive broodstock programs for Snake River spring/summer Chinook are supported by recommendations in the Snake River Salmon Recovery Team’s report  (SRSRT 1994).

Hatchery supplementation efforts in the Tucannon River under the LSRCP have not been able to overcome the recent limiting factors (droughts, floods, forest fires, and poor ocean conditions).  The captive broodstock program will not replace the current hatchery supplementation program, but the two will work in conjunction to aid in recovery.  Combined smolt releases of this magnitude (282,000 @ 15 fpp) should return adult numbers to pre-1994 levels. 


The information gained from this captive broodstock program will enable the scientific community to better utilize hatcheries as a recovery tool for other threatened and endangered stocks of salmon in the Columbia and Snake River basins.  This proposed project has been developed by the WDFW and supported by the U.S. Fish and Wildlife Service (LSRCP), the co-managers (Nez Perce and Umatilla Tribal fishery agencies) within the Tucannon River subbasin, and NMFS through the Section 10 Permit process (WDFW 1999).

D. Relationships to other projects

The Tucannon River Model Watershed Program (Project #199401806) and projects funded by Washington’s Salmon Recovery Funding Board will play a critical role in improving habitat conditions in the Tucannon River Basin.  While habitat conditions in the major rearing areas of spring Chinook in the Tucannon River are considered good, improvement to the watershed in marginal areas will increase the spatial distribution where spring Chinook can rear and should increase the natural production potential.  The regional managers realize they have to take an ecosystem approach (habitat + fish) to help increase instream survival of Tucannon River spring Chinook.  However, only unless adult spring Chinook return to use the current and planned improved habitat will those efforts be worthwhile.  Many of these habitat restoration efforts will require 15-20 years before the full benefit is reached.  In the meantime, the spring Chinook population may disappear.  The captive brood program is an effort to make sure the salmon are still around in the future to take advantage of the habitat restoration efforts.  Other Washington State funded initiatives (HB2496) for watershed restoration activities will also improve habitat (reduced water temperatures, increased woody debris, etc.) conditions in the Tucannon River basin.  All of these, and future habitat restoration efforts (Tucannon Subbasin Plan 2004) should ultimately help improve spring Chinook salmon survival and increase run sizes.  

Other related projects (#199700100 – Idaho Spring Chinook Captive Broodstock Program, #199801001 - Grande Ronde Basin Spring Chinook Captive Broodstock Program, #199801006 - Captive Broodstock Artificial Propagation, #199305600 - Assessment of Captive Broodstock Technology, #199801002 - Captive Rearing Initiative for Salmon River Chinook Salmon - M& E, #199806700 - Manchester Spring Chinook Broodstock Project) will play important coordination roles in sharing learned information regarding captive broodstock rearing and techniques.  Failures and successes of these programs will benefit the Tucannon River captive broodstock program.  Success within this program will also benefit other captive broodstock programs.  Captive broodstock programs for the Grande Ronde River, the captive rearing project for the Salmon River, and the Tucannon River project, are all attempting to rebuild, recover, or conserve a listed spring or summer Chinook population within the Snake River Basin.

E. Project history (for ongoing projects) 

The Tucannon River Spring Chinook Captive Broodstock Program was initially funded through the Lower Snake River Compensation Plan (LSRCP) for FY97-99 for $235,000.  BPA has provided funding since FY2000.  Reduced BPA funding ($94,509) in FY2003 and FY2004 prompted a within year modification budget request by WDFW to meet program needs ($126,500).  This request was approved by BPA and has been our funding level to date.

The captive brood program was started by collecting fry from the supplementation program for the 1997-2001 brood years (Table 1).  Mortalities, unrelated to spawning maturity, have been low with few immature and no disease (i.e., BKD) associated mortalities (Table 1).

	Table 1.  Number of Tucannon River spring Chinook captive broodstock mortalities (spawned or otherwise) and survival rates (in parenthesis) by age and total number of immature (I) and mature (M) fish at time of mortality. 

	
	Brood Year 

	Age
	1997
	1998
	1999
	2000
	2001

	Starting #
	433a
	439
	409
	450b
	450c

	1
	4 (99.1%)
	8 (98.2%)
	1 (99.8%)
	2 (99.6%)
	3 (99.3%)

	2
	150 (64.3%)
	154 (63.1%)
	87 (78.5%)
	105 (76.0%)
	44 (89.2%)

	3
	102 (40.6%)
	117 (36.4%)
	130 (65.3%)
	150 (42.4%)
	200 (43.3%)

	4
	157 (4.2%)
	152 (1.8%)
	174 (22.7%)
	185 (0.9%)
	176 (3.0%)

	5
	18 (0%)
	8 (0%)
	17 (0%)
	4 (0%)
	N/A

	Total I/M
	76 I/355 M
	39 I/400 M
	13 I/396 M
	18 I/428 M
	N/A


a  Two fish carcasses were unaccounted for.

b  Four fish carcasses were unaccounted for.

c  Final numbers for the 2001 BY will be completed after spawning this fall (2006). 
Total numbers of fish released from the captive broodstock program and LSRCP supplementation program are listed in Table 2.  Originally, the captive broodstock program was to originate from the hatchery supplementation program for one generation (1997-2001 BY’s), however, eggs from one more brood year (2002) were taken in order to have males on hand to spawn with the remaining captive brood females at the end of the program.

	Table 2.  Summary of Tucannon River spring Chinook salmon releases (100% CWT marked) from the BPA sponsored captive brood program and LSRCP conventional supplementation program.

	Release Year
	Brood Year (Smolt/Parr/Adult)
	Captive Brood
	Supplementation

	2006 (on hand)
	2004 (Smolt – planned)
	132,661
	67,767

	2005
	2003 (Smolt)
	130,064
	71,154

	2004
	2002 (Smolt)
	44,784
	123,586

	2003
	2001 (Smolt)
	140,396
	146,922

	2002
	1998 (Adult Outplant)
	21
	0

	2002
	1999 (Adult Outplant)
	76
	0

	2002
	2001 (Parr)
	20,592
	21,043

	2002
	2000 (Smolt)
	3,055
	102,099


Our first captive brood eggtake was from three-year-old females (1997 BY) in 2000.  Survival of the adult captive broodstock has been higher than reported from other captive brood programs (we have never experienced any losses due to BKD in our adults).  After spawning in 2001 produced so many fish that we had to release some fish as parr (captive brood goal is 150,000 yearling smolts) we decided to conduct adult outplants of excess broodstock in 2002.  Due to the low frequency of natural spawning by released adults, high in-river mortality from predation and illegal harvest, and high egg mortality in the hatchery during 2002, priority changed to release excess progeny as parr rather than release excess captive adults.

While survival of the captive broodstock has been higher than expected, egg quantity and quality have been lower.  Size of the captive brood adults and fecundity has been lower than salmon (hatchery and wild-origin) collected for broodstock from the river (Figure 2).
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Figure 2.  Mean fecundity (with 95% confidence intervals) of Age 4 captive, wild, and hatchery origin Tucannon River stock spring Chinook females, 2004.

Captive brood egg mortality has also been considerably higher than in hatchery and wild-origin salmon collected from the river (Figure 3).  However, even with the lower fecundities and higher egg mortality, the captive broodstock program has enabled us to release almost twice as many smolts as the conventional supplementation program in recent years (Table 2).
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Figure 3.  Mean percent egg mortality (with 95% confidence intervals) of Tucannon River stock spring Chinook captive brood and supplementation origin eggs from the 2004 spawning season.

Adult returns from the captive brood program are just beginning to return to the Tucannon River.  There have been 17 adults that have returned from the 2001 BY.  Three of those were jacks that returned in 2004 and 14 Age four fish returned in 2005.  Poor ocean conditions most likely contributed to the lack of jacks (02 BY) collected during 2005.

Monthly reports regarding the status of the program are sent to NOAA Fisheries as per our Section 10 reporting requirements.  All annual reports to BPA have been completed on time and uploaded to the BPA website.  WDFW also participates in the BPA sponsored Captive Broodstock Technical Oversight Committee whenever possible and presented a poster paper at the Workshop on Captive Broodstock for Recovery of Imperiled Salmonid Populations in Gig Harbor, Washington in 2002.  Genetic analysis of tissue samples has been completed by the WDFW Genetics Lab to date.  A final project report on the adult broodstock, juvenile progeny and genetic samples will be written during FY2009 after all the juveniles have been released.  We expect to complete one or more scientific papers for peer-reviewed journals regarding findings from this project.  Future adult (progeny) returns will be reported under the LSRCP program.
F. Proposal biological objectives, work elements, and methods

Biological Objectives:
Use captive broodstock technology as a “stop gap” (short term) measure to increase the run size (abundance) of ESA listed Tucannon River spring Chinook.  The smolts produced, in combination with the current hatchery supplementation program and wild production, are expected to produce 600-700 returning adults to the Tucannon River each year from 2005-2010. 

Note:  For the captive brood program to be considered a success the captive brood progeny must also successfully spawn and produce parr and smolts for the program to benefit the species.  This evaluation will occur after the BPA project has ended under the Lower Snake River Compensation Plan monitoring and evaluation program.

Chapter 7 (Management Plan) of the Tucannon Subbasin Plan states (pg 166):

· Apply safety net hatchery intervention in the form of a captive brood program based on extinction risk analysis and benefit risk assessments.

· Implement artificial propagation measures and continue existing artificial and natural production strategies.

Annual reports describing the methods and results of our work will be uploaded to the BPA website.  A final project report will be completed in FY09 summarizing the adult broodstock, fecundity, juvenile progeny and DNA analysis.  The adult return data will be completed under the LSRCP program.  Papers detailing the significant findings of this study will be submitted to peer-reviewed scientific journals for publication.

Work Elements and Methods:

1) Maintain Fish Health – Routine disease sampling and analysis of the captive broodstock and their progeny will be carried out by the WDFW Fish Health Specialist as stated in the Master Plan (WDFW et al. 1999).

2) Maintain Hatchery – Maintain hatchery equipment and facilities for the captive broodstock and their progeny (i.e., captive brood enclosure, incubator trays, formalin pumps, etc.).  This is a minor component due to cost share with the USFWS LSRCP program.  Lyons Ferry, Tucannon Hatchery and Curl Lake Acclimation Pond are pre-existing spawning, rearing, and release facilities.  Specific equipment purchased for this program include large fiberglass rearing ponds, pond covers, plumbing materials, basic aquaculture supplies (nets, crowders, etc.), and fencing for security.

3) Coordination – Coordinate and cooperate with other agencies and the co-managers regarding results from the program.  Critical to the success of this project will be the two-way information exchange between this and other captive broodstock programs.  Participate when possible with the BPA Captive Broodstock Technical Oversight Committee.  Discuss pending plans and/or program changes with the tribal co-managers during the Lyons Ferry Hatchery Annual Operation Plan (AOP) process.

4) Produce Annual Report – Complete annual reports for distribution and uploading to the BPA website.  Complete final summary report in FY09 on captive brood adults, juvenile progeny and genetics data.  (Adult progeny return data will be completed under the LSRCP program).  Publish significant findings in peer-reviewed scientific journals.

5) Collect/Generate/Validate Field and Lab Data – Collect data for captive brood evaluation (adults, juveniles, and returning adult progeny).  Collect survival, fecundity and DNA data for analysis.  Pick and record all dead eggs after shocking to determine fecundity and mortality of eggs from each spawned female.  Staff will monitor egg-to-fry, fry-to-smolt, and smolt-to-adult survival.  Because of genetic risks associated with captive brood programs, genetic monitoring will be conducted throughout the program (WDFW Genetics Lab).  Comparisons can then be made with tissue samples collected and analyzed in the mid-1980s.  We will examine if genetic drift or loss of variation has occurred in the wild population due to hatchery-origin fish.  

6) Mark/Tag Animals – Coded-wire tags will be used to identify adult returns from the captive brood project.  We will compare the abundance and origin of returning adults (proportion) and the abundance of the resulting natural progeny from those spawners (smolt trap estimates) in the attempt to determine if the captive brood fish have been successful spawners.  Fish will not be adipose clipped to help prevent their harvest in the recreational fishery (to maximize adult returns).  

7) Create/Manage/Maintain Database – Manage and maintain meta-data files.  Consolidate DNA and spawning data.  Submit PIT tag data to PTAGIS and CWT data to RMIS.  Cooperate with regional database development plans (PNAMP, CSMEP, etc.) and submit project data as appropriate.

8) Analyze/Interpret Data – Analyze data and interpret results from the captive brood program.  Compare data (fecundity, egg mortality, body length, weight, spawn timing, survival rates, outmigration, etc.) with that from hatchery and wild-origin fish collected from the river using ANOVA and other statistical tests.  Utilize these results in monthly, annual and final project reports.  Also use significant findings in publishing peer-reviewed journal articles.

9) Maintain Environmental Compliance – Maintain environmental compliance for this ESA listed species.  This is carried out under the LSRCP program.  An HGMP has been submitted as the application to renew our Section 10 Permit.  Submit monthly Section 10 Permit reports.  WDFW has worked with BPA staff in the beginning of the program to ensure NEPA environmental compliance.

10) Produce Hatchery Fish – Rear and spawn remaining captive brood adults from the program following protocols stated in the Master Plan (WDFW et al. 1999).  Incubate the resulting eggs from spawning and rear those progeny to smolt size and volitionally release the CWT marked yearling smolts (2005 & 2006 BYs) from Curl Lake Acclimation Pond in 2007 and 2008.

11) Manage and Administer Project – Monitor, evaluate, coordinate, manage and inspect work done on the work elements as necessary.  This work will be carried out throughout each year.  Provide administrative oversight of the monitoring and evaluation, statement of work, budget and personnel.  Implement, coordinate and monitor project activities.

G. Facilities and equipment 

Lyons Ferry and Tucannon Fish hatcheries are pre-existing spawning, rearing and release facilities with on-station personnel housing and tanker trucks for moving fish.  The existing supplementation program is fully funded under the LSRCP mitigation program.  Each facility has space and pathogen free water supplies to accommodate the captive brood program.  The increase in juvenile production from the captive broodstock program will not dramatically affect the rearing capacity of either hatchery, though some minor production adjustments of other programs may be required.  WDFW engineering and hatchery maintenance crews designed and completed the site preparation and plumbing modifications.  Specific equipment purchased for this program includes plumbing materials, large fiberglass rearing ponds, pond covers, basic aquaculture supplies (nets, crowders, pond covers, etc.), and fencing for security.  Most of these were a one time cost to the program, with personnel time, juvenile marking, and operation and maintenance cost for the remaining years.  Marking trailers (for marking broodstock and resultant progeny) will be supplied by WDFW, though tags (CWT, PIT) and marking personnel salaries will be provided under the captive broodstock program.  Genetic samples will be analyzed and stored at the WDFW Genetics Lab in Olympia, WA.

Appendix 1.  Flowchart for the Tucannon River Spring Chinook Captive Broodstock Proposal.





Limiting Factors:  Passage problems through the mainstem dams, low adult returns for the ESA-listed Tucannon River spring Chinook, loss of riparian vegetation, high water temperature in the lower reaches, irrigation diversions.

Guides and Actions:  1) Protect and rebuild the run of listed Tucannon River spring Chinook while maintaining genetic integrity; 2) Habitat protection and improvement.







Rear one generation [five brood years 1997-2001 (2002 BY added later in order to have extra males to spawn with females at the end of the program)] of captive salmon selected from the supplementation program to adults, spawn them, rear their progeny, and release up to 150,000 smolts into the Tucannon River between 2003-2007.  The captive brood yearling smolts, in combination with the current hatchery supplementation program (132,000 smolts) and wild production, are expected to produce 600-700 returning adult spring Chinook to the Tucannon River each year from 2005-2010.  This will happen concurrently with habitat restoration activities so that the returning salmon can make full use of the improved habitat conditions.


Restore ecosystem - recover riparian functions.


Artificial production – conduct captive brood program in addition to existing hatchery supplementation program to boost adult run size.


UPA – pg. 66.





2005-2007 Implementation Plan – pg. 34.


Subbasin Summary (2001) – pg. 113.


Subbasin Plan (2004) – pg. 166.


RPA Action 177


1994-018-06 - Tucannon River Model Watershed Program.


2000-019-00 - Tucannon River Captive Broodstock Program.


PCSRF-WSRB 00-1168 – Plays critical role in improving habitat.


PCSRF-WSRB 00-1193 – Plays critical role in improving habitat.



Other related projects are listed in the proposal.














A final project report will be completed in FY09 summarizing the

adult broodstock, fecundity, juvenile progeny, and DNA analysis.  

Future adult progeny return data and subsequent generations will be monitored and evaluated under the LSRCP Program.  Articles detailing the significant findings of this study will be submitted to peer-reviewed journals for publication.
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I. Key personnel

Other WDFW hatchery managers, fish biologists, fish hatchery specialists, and scientific technicians supervised by individuals listed below may also participate in propagation of captive broodstock fish.  WDFW’s Geneticist and Fish Pathologists will also be involved during various aspects of this project.

Michael P. Gallinat - Principle Investigator

EDUCATION:

M.S. (Fisheries)  
May, 1987 Ball State University, Muncie, IN


B.S. (Fisheries)  
May, 1985 Lake Superior State University, Sault Ste. Marie, MI


WORK HISTORY:
2000 to present  - Washington Department of Fish and Wildlife, Dayton, WA

Fisheries Biologist 3  - Responsible for identifying, designing, conducting, analyzing, interpreting, and reporting appropriate research for Lower Snake River Compensation Plan (LSRCP) for spring Chinook mitigation in southeast Washington.  Relate findings to LSRCP and fish management.  Performs as the WDFW spring Chinook specialist for the LSRCP program.  Takes primary responsibility for the organization, writing and data analysis for annual Tucannon spring Chinook salmon report.  Assists in routine professional biological work related to spring and fall Chinook salmon and steelhead production and evaluation at Lyons Ferry Hatchery.  

1988 to 2000 – Red Cliff Fisheries Management Department, Bayfield, WI

Fisheries Biologist/Department Head – Responsible for managing and regulating the commercial and subsistence fishing efforts of tribal fishermen in treaty-ceded waters of Lake Superior.  Oversaw the design and construction of the tribal fish hatchery and walleye rearing ponds.  Responsible for conducting the tribal fisheries research and assessment program.  Administered the Conservation Department contract and budget.  Represented tribal interest on natural resource issues.
PROJECT EXPERTISE:
Current duties include acting as WDFW’s lead fisheries biologist for all spring Chinook monitoring and evaluation in the Tucannon River under the LSRCP.  Familiar with basic aquaculture and captive broodstock rearing techniques.  Supervises smolt trap operations on the Tucannon River.  Assist Lyons Ferry Hatchery in current spawning activities and tracking of spring Chinook matings.  Disseminates information to other agencies and organizations.  

RECENT REPORTS:

Gallinat, M.P.   2005.  Tucannon River Spring Chinook Salmon Captive Broodstock Program - FY2004 Annual Report.  Washington Department of Fish and Wildlife.  Report to BPA.  Project #2000-019-00.  35 p.

Gallinat, M.P., and L.A. Ross.  2005.  Tucannon River Spring Chinook Salmon Hatchery Evaluation Program 2004 Annual Report to U.S. Fish and Wildlife Service, Cooperative Agreement 1411-04-J072.  Washington Department of Fish and Wildlife, Olympia, Washington.  Report # FPA05-11.  92 p.
Cheng, Y. W. and M. P. Gallinat.  2004.  Statistical analysis of the relationship among environmental variables, inter-annual variability and smolt trap efficiency of salmonids in the Tucannon River.  Fisheries Research 70:  229-238.  

Gallinat, M.P.   2004.  Tucannon River Spring Chinook Salmon Captive Broodstock Program - FY2003 Annual Report.  Washington Department of Fish and Wildlife.  Report to BPA.  Project #2000-019-00.  39 p.

PRESENTATIONS

Gallinat, M. P., D. Maxey, and S. D. Roberts.  2002.  Tucannon River Spring Chinook Captive Broodstock Program:  An Overview.  Proceedings of the Workshop on Captive Broodstock for Recovery of Imperiled Salmonid Populations.  25-26 June, Gig Harbor, WA.

Steve A. Rodgers - Associate Investigator
WORK HISTORY:  

2004 to present - Washington Department of Fish and Wildlife, Starbuck, WA

Lyons Ferry Complex Manager - Manages a multi-species fish hatchery complex (Lyons Ferry and Tucannon Hatcheries), and three satellite acclimation facilities.  Responsible for fish culture and biological program planning; budget development and tracking; supervision of full time and temporary employees; coordination and supervision of permitting and engineering efforts associated with hatchery operation and maintenance.  Coordination with various state and tribal agencies for marking and releases of spring and fall Chinook salmon, steelhead trout, and rainbow trout.  

1993 to 2004  - Washington Department of Fish and Wildlife, Statewide locations

Fish Hatchery Specialist 2, 3, and 4 – Contributed to the successful operation of or management of multi-species fish hatcheries within the state of Washington.  Responsible for fish culture and biological program planning and execution; budget development and tracking; supervision of employees; coordination and supervision of permitting and engineering efforts associated with hatchery operation and maintenance.  Coordination with various state agencies and other entities for marking and release of rainbow and steelhead trout, and fall Chinook salmon. Organized, planned and executed spawning procedures and shipments of eggs to various hatcheries throughout the state; stocking of fish in lakes and streams within the region.  Successfully fulfilled biological, fiscal and management requirements of the jobs.    
PROJECT EXPERTISE:
Assisted in the development of Hatchery Genetic Management Plans at various mid-Columbia hatcheries, and associated updates to these plans specific to the Lyons Ferry Complex.  Over 12 years of experience in basic and advanced aquaculture techniques.    
RECENT REPORTS:
Rodgers, S A.  2005.  Lyons Ferry Complex Annual Operation Plan to U.S. Fish and Wildlife Service, LSRCP Office, Boise, ID.
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