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SEGREGATION OF SEGREGATION OF 
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HATCHERY HATCHERY –– WILD WILD 
CONFLICTCONFLICT

LOW REPRODUCTIVE SUCCESS OF  LOW REPRODUCTIVE SUCCESS OF  
NONNON--LOCAL HATCHERY STOCKSLOCAL HATCHERY STOCKS

LIKEWISE: Forks Cr., Hood R.,  LIKEWISE: Forks Cr., Hood R.,  
Clackamas R.Clackamas R.
GENETIC AND ECOLOGICAL RISKS GENETIC AND ECOLOGICAL RISKS 

RESPONSE?  RESPONSE?  (FOCUS ON GENETICS)(FOCUS ON GENETICS)

SEGREGATESEGREGATE
CHANGE BROODSTOCK (WILD)CHANGE BROODSTOCK (WILD)
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WILD BROODSTOCK PROGRAMS:WILD BROODSTOCK PROGRAMS:
EFFICACY AND RISKSEFFICACY AND RISKS

SUPPLEMENTATIONSUPPLEMENTATION
INTENTIONAL CONTRIBUTION   INTENTIONAL CONTRIBUTION   
TO NATURAL PRODUCTIONTO NATURAL PRODUCTION

HARVESTHARVEST
UNINTENTIONAL CONTRIBUTION UNINTENTIONAL CONTRIBUTION 
TO NATURAL PRODUCTIONTO NATURAL PRODUCTION



KALAMA SUMMER STEELHEAD  KALAMA SUMMER STEELHEAD  
WILD BROODSTOCK  PROGRAMWILD BROODSTOCK  PROGRAM

OBJECTIVESOBJECTIVES
PERFORMANCE IN HATCHERY:PERFORMANCE IN HATCHERY:

BROODSTOCK SURVIVALBROODSTOCK SURVIVAL
JUVENILE GROWTH, SURVIVALJUVENILE GROWTH, SURVIVAL

JUVENILE OUTMIGRATIONJUVENILE OUTMIGRATION
TIMING;  SIZE;  RESIDUALISM TIMING;  SIZE;  RESIDUALISM 

ADULT RETURN RATESADULT RETURN RATES
TO TRAP; HARVESTTO TRAP; HARVEST

REPRODUCTIVE SUCCESSREPRODUCTIVE SUCCESS
SPAWNING AMONG WILD FISHSPAWNING AMONG WILD FISH



METHODS  AND METHODS  AND 
CHALLENGESCHALLENGES

RELATIVE TO ACHIEVING TWO KEY RELATIVE TO ACHIEVING TWO KEY 
OBJECTIVES OF SUCCESSFUL OBJECTIVES OF SUCCESSFUL 
SUPPLEMENTATION:SUPPLEMENTATION:

AVOIDING GENETIC CHANGESAVOIDING GENETIC CHANGES
(DOMESTICATION, DRIFT, ETC.)(DOMESTICATION, DRIFT, ETC.)

AVOIDING ECOLOGICAL AND AVOIDING ECOLOGICAL AND 
GENETIC IMPACTS FROM  GENETIC IMPACTS FROM  
JUVENILE RELEASESJUVENILE RELEASES



STATUS OF SUMMERSTATUS OF SUMMER--RUN RUN 
WILD BROODSTOCK PROGRAMWILD BROODSTOCK PROGRAM

SPAWNED 19SPAWNED 19--26 PAIRS EACH IN 26 PAIRS EACH IN 
1999, 2000, 2001, 2002, 20031999, 2000, 2001, 2002, 2003

4 BROODS SMOLTS RELEASED; 4 BROODS SMOLTS RELEASED; 
2003 BROOD REARING2003 BROOD REARING

1999 BROOD ADULTS (21999 BROOD ADULTS (2--SALT) SALT) 
RETURNED AND SPAWNED IN 2003RETURNED AND SPAWNED IN 2003
(START OF REPRO. SUCCESS STUDY)(START OF REPRO. SUCCESS STUDY)

2000 BROOD ADULTS WILL SPAWN 2000 BROOD ADULTS WILL SPAWN 
THIS WINTER/SPRING 2004THIS WINTER/SPRING 2004



2003 BROOD: SMOLTS IN 20052003 BROOD: SMOLTS IN 2005
RETURNING ADULTS: 2006RETURNING ADULTS: 2006--20082008

MEANWHILE: MEANWHILE: 
OTHER PERFORMANCE ELEMENTSOTHER PERFORMANCE ELEMENTS



PRODUCTION  PROTOCOLPRODUCTION  PROTOCOL
(Quasi(Quasi--Conventional Rearing)Conventional Rearing)

ADULT COLLECTION (MayADULT COLLECTION (May--Jan.)Jan.)

SPAWNING (Jan.SPAWNING (Jan.--May)May)

STANDARD REARINGSTANDARD REARING
•• ONEONE--YEAR SMOLT PROGRAMYEAR SMOLT PROGRAM

•• REDUCED DENSITIESREDUCED DENSITIES

•• AGGRESSIVE FEEDING REGIMENAGGRESSIVE FEEDING REGIMEN

•• SPRING (MAY) SMOLT RELEASESPRING (MAY) SMOLT RELEASE



SMOLT PLANTS IN SMOLT PLANTS IN 
KALAMA WATERSHEDKALAMA WATERSHED
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FCH = Fallert Creek Hatchery;   KFH = Kalama Falls Hatchery
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RADIO TELEMETRYRADIO TELEMETRY



CHALLENGE  #1CHALLENGE  #1

BROODSTOCK COLLECTIONBROODSTOCK COLLECTION

•• OBTAIN TARGET NUMBER AND OBTAIN TARGET NUMBER AND 
REPRESENT GENETIC AND LIFE REPRESENT GENETIC AND LIFE 
HISTORY TRAITS OF THE RUNHISTORY TRAITS OF THE RUN

•• RETAIN  Nth MALE AND FEMALERETAIN  Nth MALE AND FEMALE

•• FULL SEASON TRAPPING (MayFULL SEASON TRAPPING (May--Jan)Jan)

•• RUN SIZE, SEX RATIO ESTIMATESRUN SIZE, SEX RATIO ESTIMATES



CHALLENGE #2CHALLENGE #2

BROODSTOCK SURVIVALBROODSTOCK SURVIVAL
MINIMIZE STRESS AT COLLECTIONMINIMIZE STRESS AT COLLECTION

SHADE COVERS OVER 2/3 PONDSHADE COVERS OVER 2/3 POND

MINIMIZE DISTURBANCE IN PONDMINIMIZE DISTURBANCE IN POND

DAILY FORMALIN TREATMENTDAILY FORMALIN TREATMENT

SPLIT M & F BEFORE SPAWNSPLIT M & F BEFORE SPAWN



CHALLENGE #2CHALLENGE #2

BROODSTOCK SURVIVALBROODSTOCK SURVIVAL

TARGET = 90%TARGET = 90%

OBSERVED = 71OBSERVED = 71--92%  92%  
47%  in 200347%  in 2003

•• INADEQUATE No. BROODSTOCK, INADEQUATE No. BROODSTOCK, 
AND SHORT ON MALES (17F, 13M)AND SHORT ON MALES (17F, 13M)

•• MORTALITY RANDOM?MORTALITY RANDOM?



2003 BROODSTOCK2003 BROODSTOCK
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CHALLENGE #3CHALLENGE #3
JUVENILE MORTALITYJUVENILE MORTALITY
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CHALLENGE #4 CHALLENGE #4 –– SIZE AT RELEASESIZE AT RELEASE
SMOLTS RELEASED IN 2000, 2001SMOLTS RELEASED IN 2000, 2001
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2000 Brood Hatchery Summer-run (Wild stock) 
4/25/01 Release from sites 10 miles (avg.) above trap

5/17&18/01 Releases from sites 8 miles (avg.) above trap
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CHALLENGE # 5 CHALLENGE # 5 -- OUTMIGRATIONOUTMIGRATION



RESIDUAL ROUNDRESIDUAL ROUND--UPUP

WILD BROODSTOCK FISH WILD BROODSTOCK FISH 
RESIDUALIZED AT A HIGHER RESIDUALIZED AT A HIGHER 
RATE THAN TRADITIONAL RATE THAN TRADITIONAL 
STOCKSSTOCKS

RESIDUALS COLLECTED HAD A RESIDUALS COLLECTED HAD A 
BIMODAL SIZE DISTRIBUTIONBIMODAL SIZE DISTRIBUTION

SOME RESIDUALS SURVIVED SOME RESIDUALS SURVIVED 
OVER WINTER AND BEYONDOVER WINTER AND BEYOND



MIGRANTS & RESIDUALSMIGRANTS & RESIDUALS
2001 COLLECTIONS:  BY2001 COLLECTIONS:  BY ’00’00 & BY& BY ’99’99
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2001 RESIDUALS 2001 RESIDUALS 
(BY 2000; n=116)(BY 2000; n=116)
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SIBLING RESIDUALSSIBLING RESIDUALS
OFFSPRING OF SINGLE FEMALE (APRIL 26)OFFSPRING OF SINGLE FEMALE (APRIL 26)
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RESIDUALS:RESIDUALS:
WHAT’S GOING ON?WHAT’S GOING ON?

SIZE MATTERS?SIZE MATTERS?

•• PROBABLY, BUT VARIATION PROBABLY, BUT VARIATION 
WITHIN FAMILIES SUGGESTS WITHIN FAMILIES SUGGESTS 
POSSIBLE GENETIC INFLUENCE; POSSIBLE GENETIC INFLUENCE; 
CONTROL BY GROWTH MGMT CONTROL BY GROWTH MGMT 
MAY NOT SUCCEEDMAY NOT SUCCEED

RESIDUALS FROM 2002: RESIDUALS FROM 2002: 
PRELIMINARY RESULTS SIMILAR PRELIMINARY RESULTS SIMILAR 
(ANALYSIS CONTINUES)(ANALYSIS CONTINUES)



CHALLENGE #6 CHALLENGE #6 –– ADULT RETURNS ADULT RETURNS 
GENETIC SWAMPING:GENETIC SWAMPING:

DOWNSIDE OF SUCCESS?DOWNSIDE OF SUCCESS?
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IF ALL 2600 H RETURNS WENT UPSTREAM
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CONCLUSIONSCONCLUSIONS

WE GOTTA HAVE A PLANWE GOTTA HAVE A PLAN

CONSERVATION HATCHERY CONSERVATION HATCHERY 
PRODUCTION OBJECTIVES PRODUCTION OBJECTIVES 
ARE NOT ALWAYS EASY ARE NOT ALWAYS EASY 

IF WE DON’T MEASURE IF WE DON’T MEASURE 
RESULTS WE CAN’T TELL RESULTS WE CAN’T TELL 
SUCCESS FROM FAILURESUCCESS FROM FAILURE

TO WIN SUPPORT WE MUST TO WIN SUPPORT WE MUST 
DEMONSTRATE RESULTSDEMONSTRATE RESULTS



WHAT YOU DON’T KNOWWHAT YOU DON’T KNOW

CANCAN HURT YOUHURT YOU
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