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Definitions
• Natural Origin (NO)– progeny of naturally 

spawning parents.  Parents could be natural or 
hatchery origin.

• Hatchery Origin
– Supplementation Hatchery (SH) Origin – Parental 

broodstock of natural origin only, one generation of 
domestication.  Supplement naturally spawning 
population, integrated hatchery program.

– Hatchery Control (HC) Origin – Parental broodstock 
of hatchery origin only.  Multiple generations of 
domestication. Are not allowed to naturally spawn, 
segregated hatchery program.



• Compare mean size-at-maturity of age 4 SH and 
HC populations over the years 2006 and 2012. 

• Compare HC and SH percent body mass lost 
while being held at CESRF.

• Compare HC and SH fat/lipid levels at spawning.
• Compare male Reproductive Effort by Origin 

(HC and SH) and Life History Type (Jacks and 
Adults).

Objectives



•Both share common hatchery and post-release 
environments

•SH returns experienced one generation of 
hatchery influence 

•HC returns experienced multiple generations of 
hatchery influence 

•Differences in their phenotypic traits should be 
expressions of genetic differences due to the 
additional generations of hatchery influence 
experienced by the HC line

Hatchery Control vs SH Comparisons
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Age 4 Roza Body Mass
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Body Mass Caveats

• All fish lose body mass from capture at Roza to 
spawning (captivity).

• Thus, body mass is lower at spawning than on the 
date of capture.

• Body mass loss and percent body mass loss are 
correlated with:
– number of days of captivity 
– initial body mass at capture (Roza)

• BM loss differs by Gender (Female, Male, Jack)
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0.0024390.663Error

0.2661.240.00210.002Roza Body wt

0.00120.050.03010.030Days in Captivity

0.9750.07<0.0013<0.001RY*Origin*Sex

0.6220.24<0.0011<0.001Origin*Sex

0.0153.520.00530.016RY*Sex

0.2481.380.00230.006RY*Origin
<0.00126.730.04010.040Sex

0.0048.290.01210.013Origin

<0.00111.960.01830.054Return Year

PF-ratioMean-SqdfSum-of-SqSource

3-way ANOVA: Age 4 HC and SH 
Percent Body Mass Loss 2008-2012



Male Reproductive Effort: 

• Reproductive effort = (weight milt)/(Body mass)

• We combined data across years 2003-2012

• Comparing SH and HC males

• Comparing two categories of male:
Adult (ages 4 and 5)
 Jack (age 3)
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Fat/Lipid Levels 2012
PRELIMINARY RESULTS

Measured the fat content (percent fat/lipids) in:
•broodstock on the day of spawning and 
•carcasses of natural spawners from the 

spawning channel.

Device measures the water content in fish tissue based on 
the impedance of a very low power, high frequency 
microwave signal.  

There is a species-specific negative relationship between 
water content and total lipid content in fish muscle.
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• Overall, SH 12.3% > HC 
• Males always > females
• Broodstock > Spawning channel



0.0391023.973Error
0.4670.5330.02110.021Typre*Sex*Origin
0.1512.0980.08210.082Sex*Origin
0.6020.2740.01110.011Type*Origin
0.9620.002<0.0011<0.001Type*Sex
0.0284.9400.19210.192Origin
0.0058.1380.31710.317Sex
0.0048.5330.33210.332Type
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Type (Channel/Broodstock), Origin (HC/SH), and Sex main effects

3-way ANOVA Comparing HC and SH 
Fat/Lipid Levels 2012



Summary

• SH fish were longer than HC in 6 out of last 
7 years, heavier in 5 of 7 years.

• SH lose a significantly larger percentage of 
body mass than HC age 4 fish.

• HC males allocate significantly more energy 
toward milt production than SH males.

• HC fish had significantly lower mean 
fat/lipid levels at spawning than SH fish in 
2012.
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Hatchery Adult
Med Date = (1.755*RY) - 3363.6
Adj R2 = 0.260, p=0.052
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