Tucannon River Spring Chinook Captive Broodstock Program

Project #2000-019-00

Response provided by:  Michael Gallinat and Mark Schuck, WDFW

Q:  Who and what projects are analyzing the genetic data sponsors are collecting as part of their monitoring program?

A:  The WDFW Genetics Lab (Olympia, WA) has analyzed the baseline genetic data to date using 14 microsatellite DNA loci as part of this project (#2000-019-00).  Both of the hatchery programs (conventional supplementation and captive brood) are being conducted with the recognition that artificial propagation may have potentially deleterious direct and indirect effects on the listed fish.  We have collected and analyzed microsatellite DNA from the parents of the captive broodstock, the captive broodstock itself, returning adult progeny of captive broodstock and all other adult returns.  Brief reports have been completed (Hawkins and Frye 2005; Kassler and Hawkins 2006), and in 2009, a comprehensive genetics report will be completed for the captive broodstock program which will examine if there has been genetic drift or loss of variation in the wild population due to the hatchery programs (captive brood and/or conventional supplementation).  Analysis to date indicates that the captive broodstock program has been an effective method of preserving genetic variation in Tucannon River spring Chinook while providing additional smolts for release (Hawkins and Frye 2005; Kassler and Hawkins 2006).  In the future, we hope to use this genetic information to see if hatchery-origin fish (i.e., returning captive brood progeny adults) have contributed to natural production.  Genotypes, allele frequencies, and tissue samples are stored at WDFW’s Genetics Laboratory in Olympia, WA.  Final results will be published in the scientific literature.

Hawkins, D., and A. Frye.  2005.  Microsatellite DNA analysis of Tucannon River spring Chinook:  2003 collections of supplementation hatchery spawners, redd survey carcasses from the river, and captive brood spawners.  Washington Dept. of Fish and Wildlife.  Olympia, WA.  24 p.
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Q:  How does each of the projects listed (Relationship to other Projects) interface with project 2000-019-00?

A:  The captive brood and related projects (#198805301, #199305600, #199606700, #199700100, #199801001, #199801006) have joint meetings under the BPA Captive Brood Technical Oversight Committee (CBTOC) where we share data and findings (i.e., what’s working and what’s not) from our slightly different approaches.  The BPA captive brood projects are working within the subbasins to provide a short-term abundance boost to prevent extirpation within their respective watersheds. Our data are also shared with other interested parties from annual reports uploaded to the BPA website and by request.

The habitat protection projects and related projects (#00-1168, #00-1193, #01-1224, #02-1544, #199401806), while not interacting face to face as often as with the CBTOC, do interface during subbasin planning and regional meetings.  The regional managers realize they have to take an ecosystem approach (habitat + fish) to help increase instream survival of Tucannon River spring Chinook.  Without habitat protection efforts, the effort put into the captive brood program would be meaningless.  Some of the 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.

Q:  No mention is made of the number of smolts retained to produce the captive stock, or the actual survival of the stock…

A:  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) related 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). 
Q:  Captive brood derived smolts should have started returning in 2005.  This data was not in the proposal and should be included in a response to the ISRP…

A:  The adult salmon are just starting to return.  There have been 17 adults that have returned from the 2001 BY.  Three of those were jacks that returned in 2004 and 14 Age 4 fish returned in 2005.  Poor ocean conditions most likely contributed to the lack of jacks (02 BY) collected during 2005.

Q:  The fish that return must also spawn successfully and produce parr and smolts for the program to benefit the species.  This concept of objectives beyond production of smolts and return of hatchery adults should be reflected in an overarching project-level objective…

The overall objective for the BPA Tucannon River Spring Chinook Captive Broodstock Program, as stated in the Master Plan (from the Three-Step Review Process), “is for the short-term, preservation and rebuilding of this critically depressed run of ESA listed spring Chinook salmon in the Tucannon River to prevent extinction.”  This program was designed to provide a short-term demographic boost to the population due to critically low runs (low of 54 fish).  To keep the program cost to BPA low, the majority of the monitoring and evaluation for the captive brood program is covered under the USFWS Lower Snake River Compensation Plan (LSRCP) program. 

After the BPA funded portion (hatchery production) of the program ends we will continue to follow the returns from the captive brood program under the LSRCP monitoring and evaluation program.  We have collected and analyzed microsatellite DNA from the parents to the captive broodstock, the captive broodstock itself, progeny of captive broodstock spawning, and we are collecting and analyzing DNA from all adult returns to the river.  While our attempts to obtain funding for a reproductive success (pedigree) study have not been successful we are hopeful that DNA technology will advance in the future and we can examine our archived data to provide a definitive answer to the question.  In the meantime, we will compare the abundance and origin of returning adults (proportion) and the abundance of the resulting natural progeny from those spawners (parr snorkel estimates and smolt trap estimates) in the attempt to determine if the captive brood progeny have been successful spawners.

Q:  Monitoring and evaluation methods need to be in greater detail…

A:  The majority of the monitoring and evaluation of the captive brood program is funded under the LSRCP program (which is a cost share for BPA) as was discussed in the Master Plan under the three-step review process.  Highlights of the monitoring and evaluation program are as follows:

Approach:  The Tucannon River spring Chinook hatchery programs (conventional supplementation and captive broodstock) were developed from the endemic stock.  The Washington Department of Fish and Wildlife, Tribal co-managers and NOAA Fisheries desire to maintain the integrity of the stock and to minimize any potential negative effects of hatchery operations on this ESA listed population.  Hatchery intervention may cause phenotypic and/or genetic changes in offspring that could have long-term negative effects on population productivity.  Our program provides the rare opportunity to compare two different levels of hatchery rearing (1. Captive – hatchery reared for their entire life; 2. Conventional Supplementation – hatchery reared to smolt stage) to the natural population from which they were derived.  

I)  Examine captive brood and conventional supplementation fish and evaluate changes in phenotypic characteristics from the natural population.

a) Collect biological data from all spawned fish (sex, body length, weight, CWT extraction or VI number.).

b) Calculate fecundity estimates from all females (captive brood, conventional hatchery supplementation and natural origin).

c) Compare and contrast phenotypic characteristics (i.e., fecundity, body length, etc.) between natural, conventional hatchery supplementation and captive brood origin spawners with the appropriate statistical test (ANOVA).

d) Publish results (2007).

II)  Determine the genotypic characterization of Tucannon River spring Chinook (natural, conventional hatchery supplementation and captive brood origin).

a) Collect and analyze genetic samples (microsatellite DNA – 14 loci) to determine if there has been genetic drift or loss of variation in the wild population due to the captive brood/conventional hatchery supplementation program.

b) Archive samples for future analysis at the WDFW Genetics Lab (i.e., relative reproductive success, pedigree study).

c) Publish results (2009).

Approach:  Evaluation staff will analyze marking data and releases of juveniles to determine survival rates between life stages and examine potential variables that may influence observed survivals.  Downstream migrant success will be monitored with the use of PIT tags.

I)  Monitor and evaluate the quality and release of hatchery-origin fish.

a) Evaluate mark quality and tag retention of hatchery-origin fish before release.

b) Document and report release size, condition factor (K), and percent sexual precocity of captive brood progeny before release.

c) Report egg-to-fry, fry-to-smolt, and egg-to-smolt survival rates.

d) Compare natural, conventional supplementation and captive brood origin survival rates and report results.

II)  Evaluate smolt out-migration timing and relative survivals for captive brood and conventional hatchery supplementation fish from the Tucannon River using PIT tag technology.

a) PIT tag representative study groups of conventional hatchery supplementation (LSRCP) and captive broodstock progeny (BPA) at Curl Lake Acclimation Pond.  Compare and report their relative migration rates and detections to downstream collector dams.

b) Submit PIT tag data to PTAGIS.

c) Compare downstream survival between the two groups using the Survival Under Proportional Hazards (SURPH2) computer model.

d) Report results.

III)  Assess and quantify the juvenile out-migration of natural and hatchery-origin (captive brood and conventional hatchery supplementation) spring Chinook salmon from the Tucannon River.

a) Operate a juvenile migrant trap on the Tucannon River to collect migrating spring Chinook (captive brood, natural and conventional hatchery supplementation).  Determine duration and peak migration for all smolts.

b) Estimate trap efficiency using partial fin clips on natural and hatchery fish.  Use estimated trap efficiencies and environmental variables to estimate total smolt production (captive brood, conventional hatchery supplementation and natural origin) with 95% confidence intervals.

c) Compare and report results.

Approach:  The goals for both the conventional supplementation and captive brood programs are based on numbers of returning adults.  Therefore, measuring adult returns to the Tucannon River is necessary to determine program success.

I)  Monitor adult trapping/collection of spring Chinook on the Tucannon River.

a) Coordinate adult spring chinook trapping and collection with hatchery staff.  

b) Use trapping data in conjunction with redd counts and carcass surveys to estimate spawning escapement by origin (natural, captive brood and conventional hatchery supplementation) into the Tucannon River.

c) Compare and contrast the run timing (initiation, duration and peak) for the three groups.

d) Report results.

II)  Recover and process CWT recovered from returning adults through hatchery sampling, adult trapping, and spawning ground surveys.

a) Recover snouts from CWT identified fish from hatchery sampling, adult traps, and spawning ground surveys.

b) Extract and read CWT and record relevant data as required for each fish.

c) Enter CWT codes to appropriate databases/spreadsheets and submit information to Olympia CWT Lab for tag reading (quality control) and submission to the regional CWT database (RMIS).

d) Conduct spawn-timing comparisons between the three groups and report results.

III)  Estimate smolt-to-adult and parent-to-progeny survival rates for captive brood, conventional hatchery supplementation and natural origin salmon.

a) Utilize age composition data, smolt trap estimates, and annual adult escapement estimates to calculate smolt-to-adult and parent-to-progeny survival rates.

b) Publish results comparing smolt-to-adult and parent-to-progeny survival rates among the three groups.
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