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First Phase Objective:
Compare first generation hatchery and 
wild origin fish returning from broodyears 
1997 to 2000.  



Phase 1 Conclusions

• Wild fish were larger at age (grew faster) in all 
years, differing by as much a 1 SD from hatchery 
fish

• The differences in body size were significant in 
all comparisons accept BY2000 age 4’s

• Differences observed in age-3 fish had to occur 
sometime over the ~16 months after release 



Phase 1 Conclusions - cont’d

• Age Composition – increasing proportion of hatchery 
age 3 returns.

• Sex Ratios – increasing proportion of hatchery male 
returns.

• Passage timing at RAMF - Hatchery and wild was 
significantly different in some years, but the 
differences were relatively small with no trend.

• Spawn timing at CESRF - Hatchery fish consistently 
spawned earlier by 5.1 days on average.



First Phase Objective:  Compare first 
generation hatchery and wild origin fish 
returning from broodyears 1997 to 2000.   

Second Phase Objective:  
Compare second generation Hatchery- and 
Natural-origin fish returning from 
broodyears 2001 to 2004.   
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Age Composition



Wild
R2 = 0.0021; p=0.45

Hatchery
R2 = 0.4531; p<0.001

0%

5%

10%

15%

20%

25%

30%

35%

1996 1997 1998 1999 2000 2001 2002 2003

Brood year

Pe
rc

en
t A

ge
 3

 J
ac

ks
Wild
Hatchery


Chart1

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002



Wild

Hatchery

Brood year

Percent Age 3 Jacks

Wild
R2 = 0.0021; p=0.45

Hatchery
R2 = 0.4531; p<0.001

0.0939059428

0.085467128

0.1282885013

0.1271889401

0.1740976645

0.1589561091

0.0990200547

0.2294836083

0.1278330344

0.3144499179

0.1041184637

0.1635036496



Sheet1

		

		Table 6. Brood Table for Upper Yakima wild/natural stock.

		Brood		Estimated		Estimated		Yakima		R.		Mouth		Returns								Brood		Estimated										Returns/

		Year		Spawners		Age-3		Age-4		Age-5		Total		Spawner		% jacks						Year		Spawners1		Age-3		Age-4		Age-5		Total		Spawner

		1982		1,280		324		4,016		411		4,751		3.71		0.068						1997		261		741		7,753		176		8,670		33.22		0.085

		1983		1,125		408		1,882		204		2,494		2.22		0.164						1998		408		1,242		7,939		584		9,765		23.93		0.127

		1984		1,715		92		1,348		139		1,578		0.92		0.058						1999		7382		134		693		16		843		1.14		0.159

		1985		2,578		114		2,746		105		2,965		1.15		0.038						2000		567		1,071		3,528		68		4,667		8.23		0.229

		1986		3,960		171		2,574		149		2,893		0.73		0.059						2001		595		383		822		13		1,218		2.05		0.314

		1987		2,003		53		1,571		109		1,733		0.87		0.031						2002		629		336		1,719				2,055		3.27		0.164

		1988		1,400		53		3,138		132		3,323		2.37		0.016						2003		441		110

		1989		2,466		68		1,779		9		1,856		0.75		0.037

		1990		2,298		79		566		0		645		0.28		0.122

		1991		1,713		9		326		22		358		0.21		0.025

		1992		3,048		87		1,861		95		2,043		0.67		0.043

		1993		1,925		66		1,606		57		1,729		0.9		0.038

		1994		573		60		737		92		890		1.55		0.067

		1995		364		59		1,036		129		1,224		3.36		0.048

		1996		1,657		1,059		12,882		630		14,571		8.79		0.073

		1997		1,204		621		5,837		155		6,613		5.49		0.094

		1998		390		434		2,803		147		3,383		8.68		0.128

		1999		10,211		164		733		45		942		0.92		0.174

		2000		11,864		869		7,780		127		8,776		0.74		0.099

		2001		12,084		784		5,097		251		6,133		0.51		0.128

		2002		8,073		225		1,936				2,161		0.27		0.104

																0.077
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								Table		9		Brood		Table		for		Cle		Elum		SRF		Spring		Chinook.

								Estimated		Yakima		R.		Mouth		Returns

								Estimated

								Brood												Returns/

								Year		Spawners1		Age-3		Age-4		Age-5		Total		Spawner

								1997		261		741		7,753		176		8,670		33.22

								1998		408		1,242		7,939		584		9,765		23.93

								1999		7382		134		693		16		843		1.14

								2000		567		1,071		3,528		68		4,667		8.23

								2001		595		383		822		13		1,218		2.05

								2002		629		336		1,719		2,055		3.27

								2003		441		110
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Size-at-Age
(reflecting growth rates)
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						TYPE$		CE_SEX$		RAMF POHP lengths						CESRF POHP lengths										TYPE$		CE_SEX$		RAMF Body weight						CESRF Body weight

						HC		F		56.5		0.599		40		57.9		3.6		45		1				HC		F		3.433		0.105		45		3.144		0.7		40

								M		55.5		0.729		27		56.8		4.9		41		1.1						M		3.385		0.11		41		2.947		0.9		27

						SH		F		56.9		0.565		45		58.0		3.5		52		2				SH		F		3.456		0.098		52		2.967		0.5		3

								M		55.4		0.978		15		56.9		4.4		33		2.1						M		3.352		0.123		33		3.253		0.7		3

						WN		F		58.2		0.232		266		59.6		3.8		241		3				WN		F		3.736		0.045		241		3.329		0.7		209

								M		57.2		0.358		112		58.0		4.2		141		3.1						M		3.614		0.059		141		3.152		0.8		86
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High and Low Growth Treatments
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		TREAT$		High		CFJ		57.875				0.377				124

		TREAT$		High		ESJ		57.356				0.45				87

		TREAT$		High		JCJ		57.08				0.484				75

		TREAT$		Low		CFJ		57.017				0.381				121

		TREAT$		Low		ESJ		57.912				0.587				51

		TREAT$		Low		JCJ		56.6				0.709				35
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ANOVA: High vs Low POHP

Source Sum-of-
Squares df Mean-

Square F-ratio P

Treatment 6.863 1 6.863 0.390 0.533

Acclimation 
Site 37.178 2 18.589 1.056 0.349

Treat*Acc Site 42.371 2 21.186 1.204 0.301

Error 8571.006 487 17.600



Spawn Timing At CESRF



Spawn Timing At CESRF
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Conclusions

• Hatchery fish continue to return at smaller size-at-age 
than Natural origin fish

• Increased proportions of age 3 jacks continues
• Age 4 fish from all Yakima River populations have 

significantly declines in size since 2001
• 2006 was the first year we observed significant sexual 

dimorphism (females>males)
• Spawn timing of hatchery fish at CESRF was once 

again earlier than natural origin fish
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