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Domestication

• Natural selection in an artificial 
environment resulting in a change to the 
genetic structure of the population



3 Lines of Yakima Basin Chinook

• Hatchery: Offspring of hatchery parents 
returning to CESRF

• Supplementation:  Offspring of natural 
origin Upper Yakima Chinook (at least one 
generation removed from hatchery)

• Naches: Wild line from unsupplemented 
Naches Basin



Ultimate Goal

• To determine if there are differences in 
competitive dominance between the 
offspring of 2 lines of Upper Yakima River 
Spring Chinook relative to a wild Naches 
Basin line



Methods

•Size match and mark fry
•S vs. N
•H vs. N
•H vs. S

•Blind experiment
•6 acclimation days 
•Day 7 is observation day

•Consumer, sweet spot, interactions



Behaviors Evaluated

• Overall Dominance
– 2 of 3: Food, Habitat, Dominated Interactions

• Aggression
– Types of Interactions 
– Interaction Rates
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food, habitat, ints, dominance

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Supplementation		59		60		63		62

		Naches		41		40		37		38

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Supplementation		57		58		60		60

		Hatchery		43		42		39		40

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Naches		50		53		53		52

		Hatchery		50		47		47		48
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S (7883) vs. N (5925)
Interaction Type     p=0.989
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interaction type

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Supplementation		0.12		12.3		5.98		3.51		7.72		7883

		Naches		0.09		11.2		3.29		2.09		5.6		5925

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Naches		0.09		12.55		5.54		3.02		7.97		7526

		Hatchery		0.15		11.25		4.3		2.56		6.21		6314

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Supplementation		0.14		12.53		6.33		3.44		7.37		8553

		Hatchery		0.1		11.24		3.91		2.37		4.99		6489
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S vs. N Interaction Rate 
p=0.0001**
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int rates

		origin		Interaction Rate				origin		supplemental		naches		supp dom		naches dom		supp subdom		naches subdom

		Supplemental		1.31				interaction rate		1.31		1		1.76		1.83		0.57		0.48

		Naches		1

		Supp Dom		1.76

		Naches Dom		1.83

		Supp Subdom		0.57

		Naches Subdom		0.48

		origin		Interaction Rate

		Naches		1.32

		Hatchery		1.1

		Naches Dom		1.99

		Hatchery Dom		1.72

		Naches Subdom		0.59

		Hatchery Subdom		0.5

		origin		Interaction Rate

		Supplemental		1.35

		Hatchery		1.02

		Supp Dom		1.87

		Hatchery Dom		1.79

		Supp Subdom		0.57

		Hatchery Subdom		0.5
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Naches vs. Hatchery
n=258     p=0.729
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food, habitat, ints, dominance

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Supplementation		59		60		63		62

		Naches		41		40		37		38

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Supplementation		57		58		60		60

		Hatchery		43		42		39		40

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Naches		50		53		53		52

		Hatchery		50		47		47		48





food, habitat, ints, dominance
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N (7526) vs. H (6314)
Interaction Type    p=1.000

0

2

4

6

8

10

12

14

Crowd Threat Chase Butt Nip

In
iti

at
io

n 
Fr

eq
ue

nc
y 

pe
r T

an
k


Chart9

		Crowd		Crowd

		Threat		Threat

		Chase		Chase

		Butt		Butt

		Nip		Nip



Naches

Hatchery

Initiation Frequency per Tank

0.09

0.15

12.55

11.25

5.54

4.3

3.02

2.56

7.97

6.21



interaction type

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Supplementation		0.12		12.3		5.98		3.51		7.72		7883

		Naches		0.09		11.2		3.29		2.09		5.6		5925

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Naches		0.09		12.55		5.54		3.02		7.97		7526

		Hatchery		0.15		11.25		4.3		2.56		6.21		6314

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Supplementation		0.14		12.53		6.33		3.44		7.37		8553

		Hatchery		0.1		11.24		3.91		2.37		4.99		6489
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N vs. H Interaction Rates
p=0.045**
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int rates

		origin		Interaction Rate				origin		supplemental		naches		supp dom		naches dom		supp subdom		naches subdom

		Supplemental		1.31				interaction rate		1.31		1		1.76		1.83		0.57		0.48

		Naches		1

		Supp Dom		1.76

		Naches Dom		1.83

		Supp Subdom		0.57
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		origin		Interaction Rate

		Naches		1.32

		Hatchery		1.1

		Naches Dom		1.99

		Hatchery Dom		1.72

		Naches Subdom		0.59

		Hatchery Subdom		0.5

		origin		Interaction Rate

		Supplemental		1.35
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Supplementation vs. Hatchery
n=287   p=0.006**
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food, habitat, ints, dominance

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Supplementation		59		60		63		62

		Naches		41		40		37		38

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Supplementation		57		58		60		60

		Hatchery		43		42		39		40

		Origin		% Food		% Habitat		% Dom Ints		% Total Dominance

		Naches		50		53		53		52

		Hatchery		50		47		47		48





food, habitat, ints, dominance
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S (8553) vs. H (6489)
Interaction Type       p=0.995
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interaction type

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Supplementation		0.12		12.3		5.98		3.51		7.72		7883

		Naches		0.09		11.2		3.29		2.09		5.6		5925

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Naches		0.09		12.55		5.54		3.02		7.97		7526

		Hatchery		0.15		11.25		4.3		2.56		6.21		6314

		origin		Crowd		Threat		Chase		Butt		Nip		total interaction

		Supplementation		0.14		12.53		6.33		3.44		7.37		8553

		Hatchery		0.1		11.24		3.91		2.37		4.99		6489
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S vs. H Interaction Rates
p=0.0002**

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

A
ve

ra
ge

 In
te

ra
ct

io
ns

 p
er

 M
in

ut
e


Chart13

		Interaction Rate		Interaction Rate



Supplemental

Hatchery

Average Interactions per Minute

1.35

1.02



int rates

		origin		Interaction Rate				origin		supplemental		naches		supp dom		naches dom		supp subdom		naches subdom

		Supplemental		1.31				interaction rate		1.31		1		1.76		1.83		0.57		0.48

		Naches		1

		Supp Dom		1.76

		Naches Dom		1.83

		Supp Subdom		0.57

		Naches Subdom		0.48

		origin		Interaction Rate
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		Hatchery		1.1

		Naches Dom		1.99

		Hatchery Dom		1.72

		Naches Subdom		0.59

		Hatchery Subdom		0.5

		origin		Interaction Rate
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Summary
• Supplementation dominated Naches and were 

more aggressive
– Stock specific differences?

• Supplementation dominated Hatchery and were 
more aggressive
– Evidence of domestication?

• No significant difference in dominance, but 
Naches were more aggressive than Hatchery fish
– Combination of stock differences and domestication?

• Similar types of interactions were used by each 
line, Supplementation just used them more often



So What?
• Supplementation reduces domestication effects?

– Cautiously optimistic

• Multiple years of data are necessary to draw more 
accurate conclusions
– Opportunity to follow this study through several 

generations 
– Year to year differences—selection pressures in the 

natural environment
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