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Artificial Stream At Cle Elum



Why An Artificial Stream?
Confounding Factors 

Can Be Controlled
• Physical Environment
(Gravel, Water Velocity & Depth)

• Fish (No., Type, Maturation, 
Condition, Entrance Timing)

• DNA (All Adults & Subsample Of 
Fry)

• Behavior (Correlate Individual 
Behavior with Reproductive Success)

• Replication (Similar Conditions 
For Multiple Groups Of Fish)



Approach Taken To Evaluate Breeding 
Success

•Created 7 Independent
Test Groups Containing 
Hatchery- & Wild Fish

•DNA-based Pedigree Analyses 
Were Performed On Fry 
To  Estimate Parental Success



Artificial Stream:
Adult Handling Protocols



Section 4 Section 5 Section 6

Upper

Lower

Elbow

Sections Of The Artificial Stream Used 
In 01 & 02

Upper & Lower Sections Were
4.9 m wide by 45.7 m long



Section 4 Section 5 Section 6

Entire Stream Dimension Was 4.9 m x 127 m 

Area Used In 2003, 04, & 05



No. Of Adult Fish Used

Wild Hatchery Wild Hatchery

2001-05 7 76 75 79 76

Years
No. Of Test 

Groups
Females Males



No Of Fry Used In Pedigree 
Evaluations

Test Group

No. Of Fry 
Assigned To 

Parents
2001A 991
2001B 780
2002A 1566
2002B 1264
2003 2750
2004 2892
2005 2973

Totals 13216


Dig Body Flex

		

				Min		Hatch		Wild		Stdev H		St dev W

		-20		1		5.60		6.70		3.0495901364

		-19		2		7.50		7.80		3

		-18		3		7.17		5.67		0.9831920803

		-17		4		7.57		6.57		1.133893419

		-16		5		5.00		6.36

		-15		6		6.95		6.33		2.0854750896

		-14		7		7.14		6.83		4.0178174601

		-13		8		6.60		7.13		1.1401754251

		-12		9		6.40		6.50		1.949358869

		-11		10		5.67		7.50		1.032795559

		-10		11		7.83		7.25		3.0605010483

		-9		12		7.00		6.00		1.4142135624

		-8		13		6.60		7.14		2.2211108332

		-7		14		6.50		7.00		0.8366600265

		-6		15		6.60		6.31		1.949358869

		-5		16		5.40		6.50		1.7763883459

		-4		17		6.00		6.70		3.1622776602

		-3		18		6.83		7.00		1.7224014244

		-2		19		5.25		5.50		2.1876275473

		-1		20		6.67		7.17		1.8027756377

		0		21

		1		22		4.42		4.02		0.95

		2		23		4.01		3.81		1.25

		3		24		3.99		4.09		0.94

		4		25		4.29		4.46		1.07

		5		26		4.83		4.86		1.35

		6		27		4.92		5.14		1.08

		7		28		4.98		5.36		1.26

		8		29		5.18		5.41		1.23

		9		30		5.67		5.94		1.39

		10		31		5.50		5.72		1.32

				Min		Hatch		Wild		Stdev H		St dev W

				1		5.60		6.70		3.0495901364		0.9746794345

				2		7.50		7.80		3		0.8366600265

				3		7.17		5.67		0.9831920803		2.5166114784

				4		7.57		6.57		1.133893419		1.2724180206

				5		5.00		6.36				1.1801936887

				6		6.95		6.33		2.0854750896		1.032795559

				7		7.14		6.83		4.0178174601		1.7224014244

				8		6.60		7.13		1.1401754251		3.6815175442

				9		6.40		6.50		1.949358869		1.2247448714

				10		5.67		7.50		1.032795559		1.3844373105

				11		7.83		7.25		3.0605010483		1.2583057392

				12		7.00		6.00		1.4142135624		0.8164965809

				13		6.60		7.14		2.2211108332		3.009143575

				14		6.50		7.00		0.8366600265		1

				15		6.60		6.31		1.949358869		2.2503560972

				16		5.40		6.50		1.7763883459		1.5275252317

				17		6.00		6.70		3.1622776602		1.251665557

				18		6.83		7.00		1.7224014244		2.5495097568

				19		5.25		5.50		2.1876275473		1

				20		6.67		7.17		1.8027756377		1.6966991126

				21

				22		4.42		4.02		0.95		1.19

				23		4.01		3.81		1.25		1.18

				24		3.99		4.09		0.94		1.17

				25		4.29		4.46		1.07		1.06

				26		4.83		4.86		1.35		1.16

				27		4.92		5.14		1.08		1.17

				28		4.98		5.36		1.26		1.45

				29		5.18		5.41		1.23		1.43

				30		5.67		5.94		1.39		1.39

				31		5.50		5.72		1.32		1.03

						Hatch		Wild		1 stdev H		1 stdev W

				1		5.60				3.0495901364

				1.25				6.70				0.9746794345

				2		7.50				3

				2.25				7.80				0.8366600265

				3		7.17				0.9831920803

				3.25				5.67				2.5166114784

				4		7.57				1.133893419

				4.25				6.57				1.2724180206

				5		5.00

				5.25				6.36				1.1801936887

				6		6.95				2.0854750896

				6.25				6.33				1.032795559

				7		7.14				4.0178174601

				7.25				6.83				1.7224014244

				8		6.60				1.1401754251

				8.25				7.13				3.6815175442

				9		6.40				1.949358869

				9.25				6.50				1.2247448714

				10		5.67				1.032795559

				10.25				7.50				1.3844373105

				11		7.83				3.0605010483

				11.25				7.25				1.2583057392

				12		7.00				1.4142135624

				12.25				6.00				0.8164965809

				13		6.60				2.2211108332

				13.25				7.14				3.009143575

				14		6.50				0.8366600265

				14.25				7.00				1

				15		6.60				1.949358869

				15.25				6.31				2.2503560972

				16		5.40				1.7763883459

				16.25				6.50				1.5275252317

				17		6.00				3.1622776602

				17.25				6.70				1.251665557

				18		6.83				1.7224014244

				18.25				7.00				2.5495097568

				19		5.25				2.1876275473

				19.25				5.50				1

				20		6.67				1.8027756377

				20.25				7.17				1.6966991126

				21		4.42				0.95

				21.25				4.02				1.19

				22		4.01				1.25

				22.25				3.81				1.18

				23		3.99				0.94

				23.25				4.09				1.17

				24		4.29				1.07

				24.25				4.46				1.06

				25		4.83				1.35

				25.25				4.86				1.16

				26		4.92				1.08

				26.25				5.14				1.17

				27		4.98				1.26

				27.25				5.36				1.45

				28		5.18				1.23

				28.25				5.41				1.43

				29		5.67				1.39

				29.25				5.94				1.39

				30		5.50				1.32

				30.25				5.72				1.03





Dig Body Flex
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Dig Freg

		1		1		3.0495901364

		2		2		3

		3		3		0.9831920803

		4		4		1.133893419

		5		5		NaN

		6		6		2.0854750896

		7		7		4.0178174601

		8		8		1.1401754251

		9		9		1.949358869

		10		10		1.032795559

		11		11		3.0605010483

		12		12		1.4142135624

		13		13		2.2211108332

		14		14		0.8366600265

		15		15		1.949358869

		16		16		1.7763883459

		17		17		3.1622776602

		18		18		1.7224014244

		19		19		2.1876275473

		20		20		1.8027756377

		21		21		NaN

		22		22		0.9537690791

		23		23		1.251023207

		24		24		0.9390648982

		25		25		1.070064594

		26		26		1.3509555701

		27		27		1.0815472174

		28		28		1.259308773

		29		29		1.2302992984

		30		30		1.3919410907

		31		31		1.3228756555



Observation Minute

Mean Body Flexures Per Dig
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Density

		1		1		1		1

		1.25		1.25		1.25		1.25

		2		2		2		2

		2.25		2.25		2.25		2.25

		3		3		3		3

		3.25		3.25		3.25		3.25

		4		4		4		4

		4.25		4.25		4.25		4.25

		5		5		5		5

		5.25		5.25		5.25		5.25

		6		6		6		6

		6.25		6.25		6.25		6.25

		7		7		7		7

		7.25		7.25		7.25		7.25

		8		8		8		8

		8.25		8.25		8.25		8.25

		9		9		9		9

		9.25		9.25		9.25		9.25

		10		10		10		10

		10.25		10.25		10.25		10.25

		11		11		11		11

		11.25		11.25		11.25		11.25

		12		12		12		12

		12.25		12.25		12.25		12.25

		13		13		13		13

		13.25		13.25		13.25		13.25

		14		14		14		14

		14.25		14.25		14.25		14.25

		15		15		15		15

		15.25		15.25		15.25		15.25

		16		16		16		16

		16.25		16.25		16.25		16.25

		17		17		17		17

		17.25		17.25		17.25		17.25

		18		18		18		18

		18.25		18.25		18.25		18.25

		19		19		19		19

		19.25		19.25		19.25		19.25

		20		20		20		20

		20.25		20.25		20.25		20.25

		21		21		21		21

		21.25		21.25		21.25		21.25

		22		22		22		22

		22.25		22.25		22.25		22.25

		23		23		23		23

		23.25		23.25		23.25		23.25

		24		24		24		24

		24.25		24.25		24.25		24.25

		25		25		25		25

		25.25		25.25		25.25		25.25

		26		26		26		26

		26.25		26.25		26.25		26.25

		27		27		27		27

		27.25		27.25		27.25		27.25

		28		28		28		28

		28.25		28.25		28.25		28.25

		29		29		29		29

		29.25		29.25		29.25		29.25

		30		30		30		30

		30.25		30.25		30.25		30.25



Observation Minute

Mean Body Flexures Per Min
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In stream Distribution

		1		1		1		1		NaN		3.0495901364		NaN

		1.25		1.25		1.25		1.25		0.9746794345		NaN		0.9746794345

		2		2		2		2		NaN		3		NaN

		2.25		2.25		2.25		2.25		0.8366600265		NaN		0.8366600265

		3		3		3		3		NaN		0.9831920803		NaN

		3.25		3.25		3.25		3.25		2.5166114784		NaN		2.5166114784

		4		4		4		4		NaN		1.133893419		NaN

		4.25		4.25		4.25		4.25		1.2724180206		NaN		1.2724180206

		5		5		5		5		NaN		NaN		NaN

		5.25		5.25		5.25		5.25		1.1801936887		NaN		1.1801936887

		6		6		6		6		NaN		2.0854750896		NaN

		6.25		6.25		6.25		6.25		1.032795559		NaN		1.032795559

		7		7		7		7		NaN		4.0178174601		NaN

		7.25		7.25		7.25		7.25		1.7224014244		NaN		1.7224014244

		8		8		8		8		NaN		1.1401754251		NaN

		8.25		8.25		8.25		8.25		3.6815175442		NaN		3.6815175442

		9		9		9		9		NaN		1.949358869		NaN

		9.25		9.25		9.25		9.25		1.2247448714		NaN		1.2247448714

		10		10		10		10		NaN		1.032795559		NaN

		10.25		10.25		10.25		10.25		1.3844373105		NaN		1.3844373105

		11		11		11		11		NaN		3.0605010483		NaN

		11.25		11.25		11.25		11.25		1.2583057392		NaN		1.2583057392

		12		12		12		12		NaN		1.4142135624		NaN

		12.25		12.25		12.25		12.25		0.8164965809		NaN		0.8164965809

		13		13		13		13		NaN		2.2211108332		NaN

		13.25		13.25		13.25		13.25		3.009143575		NaN		3.009143575

		14		14		14		14		NaN		0.8366600265		NaN

		14.25		14.25		14.25		14.25		1		NaN		1

		15		15		15		15		NaN		1.949358869		NaN

		15.25		15.25		15.25		15.25		2.2503560972		NaN		2.2503560972

		16		16		16		16		NaN		1.7763883459		NaN

		16.25		16.25		16.25		16.25		1.5275252317		NaN		1.5275252317

		17		17		17		17		NaN		3.1622776602		NaN

		17.25		17.25		17.25		17.25		1.251665557		NaN		1.251665557

		18		18		18		18		NaN		1.7224014244		NaN

		18.25		18.25		18.25		18.25		2.5495097568		NaN		2.5495097568

		19		19		19		19		NaN		2.1876275473		NaN

		19.25		19.25		19.25		19.25		1		NaN		1

		20		20		20		20		NaN		1.8027756377		NaN

		20.25		20.25		20.25		20.25		1.6966991126		NaN		1.6966991126

										NaN		NaN		NaN

										NaN		NaN		NaN

		21		21		21		21		NaN		0.9537690791		NaN

		21.25		21.25		21.25		21.25		1.1905536694		NaN		1.1905536694

		22		22		22		22		NaN		1.251023207		NaN

		22.25		22.25		22.25		22.25		1.1845919977		NaN		1.1845919977

		23		23		23		23		NaN		0.9390648982		NaN

		23.25		23.25		23.25		23.25		1.1674084322		NaN		1.1674084322

		24		24		24		24		NaN		1.070064594		NaN

		24.25		24.25		24.25		24.25		1.0597281328		NaN		1.0597281328

		25		25		25		25		NaN		1.3509555701		NaN

		25.25		25.25		25.25		25.25		1.1621627348		NaN		1.1621627348

		26		26		26		26		NaN		1.0815472174		NaN

		26.25		26.25		26.25		26.25		1.1669820302		NaN		1.1669820302

		27		27		27		27		NaN		1.259308773		NaN

		27.25		27.25		27.25		27.25		1.4484654377		NaN		1.4484654377

		28		28		28		28		NaN		1.2302992984		NaN

		28.25		28.25		28.25		28.25		1.4307655109		NaN		1.4307655109

		29		29		29		29		NaN		1.3919410907		NaN

		29.25		29.25		29.25		29.25		1.3936669948		NaN		1.3936669948

		30		30		30		30		NaN		1.3228756555		NaN

		30.25		30.25		30.25		30.25		1.0341394705		NaN		1.0341394705
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PAR Figs

		

						Hatch		Wild		1 stdev H		1 stdev W

				1		0.35				0.4893604849

				1.25				0.3333333333				0.5646597026

				2		0.4285714286				0.5976143047

				2.25				0.4				0.5773502692

				3		0.3333333333				0.4830458915

				3.25				0.28				0.5416025603

				4		0.5238095238				0.5117663157

				4.25				0.3333333333				0.4803844614

				5		0.2857142857				0.4629100499

				5.25				0.5185185185				0.7529618629

				6		0.5454545455				0.7385489459

				6.25				0.2962962963				0.465321627

				7		0.5				0.5976143047

				7.25				0.3214285714				0.4755948656

				8		0.4090909091				0.6661253213

				8.25				0.5				0.6297235299

				9		0.2916666667				0.4643056215

				9.25				0.4516129032				0.5679618342

				10		0.4782608696				0.6653478391

				10.25				0.4516129032				0.5679618342

				11		0.3913043478				0.4990108793

				11.25				0.2941176471				0.523936832

				12		0.375				0.494535355

				12.25				0.4411764706				0.6601733689

				13		0.5416666667				0.5089773777

				13.25				0.5428571429				0.6108266888

				14		0.3043478261				0.4704719689

				14.25				0.2285714286				0.4260429615

				15		0.2916666667				0.4643056215

				15.25				0.4444444444				0.557773351

				16		0.4642857143				0.5762035942

				16.25				0.6486486486				0.6756156129

				17		0.4666666667				0.5713464637

				17.25				0.3333333333				0.4775669329

				18		0.3225806452				0.4751909633

				18.25				0.35				0.5334935657

				19		0.3939393939				0.4961976634

				19.25				0.45				0.5523841101

				20		0.4545454545				0.61699418

				20.25				0.4390243902				0.5936657514

				21		6.78				1.44

				21.25				6.92				1.82

				22		3.14				1.27

				22.25				3.35				1.15

				23		2.50				1.16

				23.25				2.69				1.04

				24		2.06				1.18

				24.25				2.54				1.22

				25		2.13				0.84

				25.25				2.12				0.96

				26		1.70				0.97

				26.25				2.13				0.90

				27		1.54				0.88

				27.25				1.88				0.86

				28		1.09				0.64

				28.25				1.44				0.71

				29		1.14				0.67

				29.25				1.60				0.82

				30		1.06				0.80

				30.25				1.53				0.83





PAR Figs

		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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		1		1		3.0495901364		NaN

		1.25		1.25		NaN		0.9746794345

		2		2		3		NaN

		2.25		2.25		NaN		0.8366600265

		3		3		0.9831920803		NaN

		3.25		3.25		NaN		2.5166114784

		4		4		1.133893419		NaN

		4.25		4.25		NaN		1.2724180206

		5		5		NaN		NaN

		5.25		5.25		NaN		1.1801936887

		6		6		2.0854750896		NaN

		6.25		6.25		NaN		1.032795559

		7		7		4.0178174601		NaN

		7.25		7.25		NaN		1.7224014244

		8		8		1.1401754251		NaN

		8.25		8.25		NaN		3.6815175442

		9		9		1.949358869		NaN

		9.25		9.25		NaN		1.2247448714

		10		10		1.032795559		NaN

		10.25		10.25		NaN		1.3844373105

		11		11		3.0605010483		NaN

		11.25		11.25		NaN		1.2583057392

		12		12		1.4142135624		NaN

		12.25		12.25		NaN		0.8164965809

		13		13		2.2211108332		NaN

		13.25		13.25		NaN		3.009143575

		14		14		0.8366600265		NaN

		14.25		14.25		NaN		1

		15		15		1.949358869		NaN

		15.25		15.25		NaN		2.2503560972

		16		16		1.7763883459		NaN

		16.25		16.25		NaN		1.5275252317

		17		17		3.1622776602		NaN

		17.25		17.25		NaN		1.251665557

		18		18		1.7224014244		NaN

		18.25		18.25		NaN		2.5495097568

		19		19		2.1876275473		NaN

		19.25		19.25		NaN		1

		20		20		1.8027756377		NaN

		20.25		20.25		NaN		1.6966991126

						NaN		NaN

						NaN		NaN

		21		21		0.9537690791		NaN

		21.25		21.25		NaN		1.1905536694

		22		22		1.251023207		NaN

		22.25		22.25		NaN		1.1845919977

		23		23		0.9390648982		NaN

		23.25		23.25		NaN		1.1674084322

		24		24		1.070064594		NaN

		24.25		24.25		NaN		1.0597281328

		25		25		1.3509555701		NaN

		25.25		25.25		NaN		1.1621627348

		26		26		1.0815472174		NaN

		26.25		26.25		NaN		1.1669820302

		27		27		1.259308773		NaN

		27.25		27.25		NaN		1.4484654377

		28		28		1.2302992984		NaN

		28.25		28.25		NaN		1.4307655109

		29		29		1.3919410907		NaN

		29.25		29.25		NaN		1.3936669948

		30		30		1.3228756555		NaN

		30.25		30.25		NaN		1.0341394705
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		Female Redd Data

		Density vs Survival

		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

		Mean Values

		Pop		n		Density		% Spawn		AED Sur		PED Sur				Density		sqrt Den		% Spawn				SUMMARY OUTPUT

		01 Low		6		6		81.34		61.14		60.43				6		2.45		81.34

		01 Low		2		2		85.48		53.88		53.57				2		1.41		85.48				Regression Statistics

		01 Low		11		11		68.96		46.04		39.89				11		3.32		68.96				Multiple R		0.7724

		02 Up		2		3		86.43		51.36		51.17				3		1.73		86.43				R Square		0.5966

		02 Up		4		6		75.37		43.87		41.44				6		2.45		75.37				Adjusted R Square		0.5742

		02 Up		14		15		73.32		47.24		43.21				15		3.87		73.32				Standard Error		4.4577

		02 Low		1		2		79.72		65.99		64.00				2		1.41		79.72				Observations		20.0000

		02 Low		3		5		82.98		59.53		56.32				5		2.24		82.98

		02 Low		11		14		68.03		49.64		40.06				14		3.74		68.03				ANOVA

		03 All		5		2		82.58		61.05		59.27				2		1.41		82.58						df		SS		MS		F		Significance F

		03 All		5		5		79.97		54.24		52.47				5		2.24		79.97				Regression		1.0000		528.9733		528.9733		26.6202		0.0001

		03 All		7		7		69.37		49.78		45.46				7		2.65		69.37				Residual		18.0000		357.6807		19.8712

		04 All		2		3		83.80		57.33		56.79				3		1.73		83.80				Total		19.0000		886.6541

		04 All		3		1		81.40		56.50		54.30				1		1.00		81.40

		04 All		3		4		79.23		53.84		51.78				4		2.00		79.23						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		04 All		9		10		83.92		47.67		47.13				10		3.16		83.92				Intercept		92.1778		2.7740		33.2293		0.0000		86.3499		98.0057		86.3499		98.0057

		05 All		1		1		90.00		53.83		53.83				1		1.00		90.00				X Variable 1		-5.8675		1.1372		-5.1595		0.0001		-8.2567		-3.4783		-8.2567		-3.4783

		05 All		1		3		79.29		62.23		60.48				3		1.73		79.29

		05 All		3		5		80.97		63.35		61.54				5		2.24		80.97																								% Spawned

		05 All		9		14		64.27		59.93		47.83				14		3.74		64.27																								Where 90		100%

																								RESIDUAL OUTPUT																				80		97%

		Craig had the idea of comparing the slopes of this relationship																																										70		88.3

		for hatchery and wild females so we will give that a try.																						Observation		Predicted Y		Residuals																60		75%

																								1.0000		77.8055		3.5345

																								2.0000		83.8799		1.6001																Density				m2 per fem

																								3.0000		72.7176		-3.7581																1		1		74.5

																								4.0000		82.0150		4.4150																2		4		18.6

																								5.0000		77.8055		-2.4355																3		9		8.3

																								6.0000		69.4532		3.8641																4		16		4.7

																								7.0000		83.8799		-4.1599

																								8.0000		79.0577		3.9223

																								9.0000		70.2237		-2.1945

																								10.0000		83.8799		-1.2999

																								11.0000		79.0577		0.9123

																								12.0000		76.6539		-7.2839

																								13.0000		82.0150		1.7850

																								14.0000		86.3103		-4.9103

																								15.0000		80.4429		-1.2129

																								16.0000		73.6232		10.3015

																								17.0000		86.3103		3.6897

																								18.0000		82.0150		-2.7250

																								19.0000		79.0577		1.9123

																								20.0000		70.2237		-5.9566

																Density		sqrt Den		AED Sur				SUMMARY OUTPUT

																6		2.45		61.14

																2		1.41		53.88				Regression Statistics				Female Redd Data

																11		3.32		46.04				Multiple R		0.4545		Density vs Survival

																3		1.73		51.36				R Square		0.2066		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		43.87				Adjusted R Square		0.1625

																15		3.87		47.24				Standard Error		5.7929

																2		1.41		65.99				Observations		20.0000

																5		2.24		59.53

																14		3.74		49.64				ANOVA

																2		1.41		61.05						df		SS		MS		F		Significance F

																5		2.24		54.24				Regression		1.0000		157.2894		157.2894		4.6872		0.0441

																7		2.65		49.78				Residual		18.0000		604.0340		33.5574

																3		1.73		57.33				Total		19.0000		761.3234

																1		1.00		56.50

																4		2.00		53.84						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.67				Intercept		62.2053		3.6049		17.2560		0.0000		54.6318		69.7789		54.6318		69.7789

																1		1.00		53.83				X Variable 1		-3.1995		1.4778		-2.1650		0.0441		-6.3044		-0.0947		-6.3044		-0.0947

																3		1.73		62.23

																5		2.24		63.35

																14		3.74		59.93

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		54.3682		6.7718

																								2.0000		57.6806		-3.8006

																								3.0000		51.5938		-5.5501

																								4.0000		56.6636		-5.3036

																								5.0000		54.3682		-10.4982

																								6.0000		49.8137		-2.5784

																								7.0000		57.6806		8.3094

																								8.0000		55.0510		4.4790

																								9.0000		50.2339		-0.5891

																								10.0000		57.6806		3.3694

																								11.0000		55.0510		-0.8110

																								12.0000		53.7402		-3.9602

																								13.0000		56.6636		0.6664

																								14.0000		59.0058		-2.5058

																								15.0000		55.8063		-1.9663

																								16.0000		52.0876		-4.4190

																								17.0000		59.0058		-5.1758

																								18.0000		56.6636		5.5664

																								19.0000		55.0510		8.2990

																								20		50.2338571221		9.6967228779

																Density		sqrt Den		PED Sur				SUMMARY OUTPUT

																6		2.45		60.43

																2		1.41		53.57				Regression Statistics				Female Redd Data

																11		3.32		39.89				Multiple R		0.6930		Density vs Survival

																3		1.73		51.17				R Square		0.4802		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		41.44				Adjusted R Square		0.4514

																15		3.87		43.21				Standard Error		5.4968

																2		1.41		64.00				Observations		20.0000

																5		2.24		56.32

																14		3.74		40.06				ANOVA

																2		1.41		59.27						df		SS		MS		F		Significance F

																5		2.24		52.47				Regression		1.0000		502.5248		502.5248		16.6318		0.0007

																7		2.65		45.46				Residual		18.0000		543.8634		30.2146

																3		1.73		56.79				Total		19.0000		1046.3882

																1		1.00		54.30

																4		2.00		51.78						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.13				Intercept		65.0665		3.4206		19.0220		0.0000		57.8801		72.2529		57.8801		72.2529

																1		1.00		53.83				X Variable 1		-5.7189		1.4023		-4.0782		0.0007		-8.6651		-2.7728		-8.6651		-2.7728

																3		1.73		60.48

																5		2.24		61.54

																14		3.74		47.83

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		51.0581		9.3719

																								2.0000		56.9787		-3.4087

																								3.0000		46.0990		-6.2073

																								4.0000		55.1610		-3.9910

																								5.0000		51.0581		-9.6181

																								6.0000		42.9172		0.2896

																								7.0000		56.9787		7.0213

																								8.0000		52.2786		4.0414

																								9.0000		43.6683		-3.6089

																								10.0000		56.9787		2.2913

																								11.0000		52.2786		0.1914

																								12.0000		49.9357		-4.4757

																								13.0000		55.1610		1.6290

																								14.0000		59.3476		-5.0476

																								15.0000		53.6287		-1.8487

																								16.0000		46.9817		0.1469

																								17.0000		59.3476		-5.5176

																								18.0000		55.1610		5.3190

																								19.0000		52.2786		9.2614

																								20.0000		43.6683		4.1603
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														egg deposition or percent spawned

								Wild		Hatchery

								92.80%

										90.40%

								Wild		Hatchery

								60.50%

										53.20%

								Wild		Hatchery

								52.80%

										45.40%

								Year		# Of Test Groups		Wild Females		Hatchery Females

								2001		2		19		18

								2002		2		19		22

								2003		1		13		13

								2004		1		11		10

								2005		1		14		12

								TOTALS		7		76		75

																				Redd Location At posterior of section

										Wild		Hatchery

										58%

												43%

								19.5%

								16.2%

								13.6%

								50.6%

																										Factors Examined

																										Morphological & Physiological		Behavioral

																										Body Size		Instantaneous Density

																										Longevity		In-stream Distribution

																												Redd Abandoment

																												Nest Construction

																												Egg Burial

						Wild		Hatchery

				01A		73		78

				01B		90		65

				02A		116		99

				02B		94		70

				03		102		120

				04		103		117

				05		99		101

				2001A

				2001B

				2002A

				2002B

				2003

				2004

				2005

																														Relationship		r2		P Value				Test Group		No. Of Fry Assigned To Parents

																																						2001A		991

																														Density vs. AED Survival		0.21		0.044				2001B		780

																																						2002A		1566

																														Density vs. PED Survival		0.48		<0.001				2002B		1264

																																						2003		2750

																																						2004		2892

																																						2005		2973

																																						Totals		13216
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Measures Of Female Breeding 
Success:

• Performance Based 
& Independent Of 
Total Offspring 
Production



Female Breeding Success
% Spawned

40%

60%

80%

100%

Wild Hatchery

Wild = 93.2%
Hatchery = 89.1%
P = 0.15 paired-t test


Chart2

		Wild		Wild

		Hatchery		Hatchery



0.928

0.904



Dig Body Flex

		

				Min		Hatch		Wild		Stdev H		St dev W

		-20		1		5.60		6.70		3.0495901364

		-19		2		7.50		7.80		3

		-18		3		7.17		5.67		0.9831920803

		-17		4		7.57		6.57		1.133893419

		-16		5		5.00		6.36

		-15		6		6.95		6.33		2.0854750896

		-14		7		7.14		6.83		4.0178174601

		-13		8		6.60		7.13		1.1401754251

		-12		9		6.40		6.50		1.949358869

		-11		10		5.67		7.50		1.032795559

		-10		11		7.83		7.25		3.0605010483

		-9		12		7.00		6.00		1.4142135624

		-8		13		6.60		7.14		2.2211108332

		-7		14		6.50		7.00		0.8366600265

		-6		15		6.60		6.31		1.949358869

		-5		16		5.40		6.50		1.7763883459

		-4		17		6.00		6.70		3.1622776602

		-3		18		6.83		7.00		1.7224014244

		-2		19		5.25		5.50		2.1876275473

		-1		20		6.67		7.17		1.8027756377

		0		21

		1		22		4.42		4.02		0.95

		2		23		4.01		3.81		1.25

		3		24		3.99		4.09		0.94

		4		25		4.29		4.46		1.07

		5		26		4.83		4.86		1.35

		6		27		4.92		5.14		1.08

		7		28		4.98		5.36		1.26

		8		29		5.18		5.41		1.23

		9		30		5.67		5.94		1.39

		10		31		5.50		5.72		1.32

				Min		Hatch		Wild		Stdev H		St dev W

				1		5.60		6.70		3.0495901364		0.9746794345

				2		7.50		7.80		3		0.8366600265

				3		7.17		5.67		0.9831920803		2.5166114784

				4		7.57		6.57		1.133893419		1.2724180206

				5		5.00		6.36				1.1801936887

				6		6.95		6.33		2.0854750896		1.032795559

				7		7.14		6.83		4.0178174601		1.7224014244

				8		6.60		7.13		1.1401754251		3.6815175442

				9		6.40		6.50		1.949358869		1.2247448714

				10		5.67		7.50		1.032795559		1.3844373105

				11		7.83		7.25		3.0605010483		1.2583057392

				12		7.00		6.00		1.4142135624		0.8164965809

				13		6.60		7.14		2.2211108332		3.009143575

				14		6.50		7.00		0.8366600265		1

				15		6.60		6.31		1.949358869		2.2503560972

				16		5.40		6.50		1.7763883459		1.5275252317

				17		6.00		6.70		3.1622776602		1.251665557

				18		6.83		7.00		1.7224014244		2.5495097568

				19		5.25		5.50		2.1876275473		1

				20		6.67		7.17		1.8027756377		1.6966991126

				21

				22		4.42		4.02		0.95		1.19

				23		4.01		3.81		1.25		1.18

				24		3.99		4.09		0.94		1.17

				25		4.29		4.46		1.07		1.06

				26		4.83		4.86		1.35		1.16

				27		4.92		5.14		1.08		1.17

				28		4.98		5.36		1.26		1.45

				29		5.18		5.41		1.23		1.43

				30		5.67		5.94		1.39		1.39

				31		5.50		5.72		1.32		1.03

						Hatch		Wild		1 stdev H		1 stdev W

				1		5.60				3.0495901364

				1.25				6.70				0.9746794345

				2		7.50				3

				2.25				7.80				0.8366600265

				3		7.17				0.9831920803

				3.25				5.67				2.5166114784

				4		7.57				1.133893419

				4.25				6.57				1.2724180206

				5		5.00

				5.25				6.36				1.1801936887

				6		6.95				2.0854750896

				6.25				6.33				1.032795559

				7		7.14				4.0178174601

				7.25				6.83				1.7224014244

				8		6.60				1.1401754251

				8.25				7.13				3.6815175442

				9		6.40				1.949358869

				9.25				6.50				1.2247448714

				10		5.67				1.032795559

				10.25				7.50				1.3844373105

				11		7.83				3.0605010483

				11.25				7.25				1.2583057392

				12		7.00				1.4142135624

				12.25				6.00				0.8164965809

				13		6.60				2.2211108332

				13.25				7.14				3.009143575

				14		6.50				0.8366600265

				14.25				7.00				1

				15		6.60				1.949358869

				15.25				6.31				2.2503560972

				16		5.40				1.7763883459

				16.25				6.50				1.5275252317

				17		6.00				3.1622776602

				17.25				6.70				1.251665557

				18		6.83				1.7224014244

				18.25				7.00				2.5495097568

				19		5.25				2.1876275473

				19.25				5.50				1

				20		6.67				1.8027756377

				20.25				7.17				1.6966991126

				21		4.42				0.95

				21.25				4.02				1.19

				22		4.01				1.25

				22.25				3.81				1.18

				23		3.99				0.94

				23.25				4.09				1.17

				24		4.29				1.07

				24.25				4.46				1.06

				25		4.83				1.35

				25.25				4.86				1.16

				26		4.92				1.08

				26.25				5.14				1.17

				27		4.98				1.26

				27.25				5.36				1.45

				28		5.18				1.23

				28.25				5.41				1.43

				29		5.67				1.39

				29.25				5.94				1.39

				30		5.50				1.32

				30.25				5.72				1.03
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Dig Freg

		1		1		3.0495901364

		2		2		3

		3		3		0.9831920803

		4		4		1.133893419

		5		5		NaN

		6		6		2.0854750896

		7		7		4.0178174601

		8		8		1.1401754251

		9		9		1.949358869

		10		10		1.032795559

		11		11		3.0605010483

		12		12		1.4142135624

		13		13		2.2211108332

		14		14		0.8366600265

		15		15		1.949358869

		16		16		1.7763883459

		17		17		3.1622776602

		18		18		1.7224014244

		19		19		2.1876275473

		20		20		1.8027756377

		21		21		NaN

		22		22		0.9537690791

		23		23		1.251023207

		24		24		0.9390648982

		25		25		1.070064594

		26		26		1.3509555701

		27		27		1.0815472174

		28		28		1.259308773

		29		29		1.2302992984

		30		30		1.3919410907

		31		31		1.3228756555
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Mean Body Flexures Per Dig
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Density

		1		1		1		1

		1.25		1.25		1.25		1.25

		2		2		2		2

		2.25		2.25		2.25		2.25

		3		3		3		3

		3.25		3.25		3.25		3.25

		4		4		4		4

		4.25		4.25		4.25		4.25

		5		5		5		5

		5.25		5.25		5.25		5.25

		6		6		6		6

		6.25		6.25		6.25		6.25

		7		7		7		7

		7.25		7.25		7.25		7.25

		8		8		8		8

		8.25		8.25		8.25		8.25

		9		9		9		9

		9.25		9.25		9.25		9.25

		10		10		10		10

		10.25		10.25		10.25		10.25

		11		11		11		11

		11.25		11.25		11.25		11.25

		12		12		12		12

		12.25		12.25		12.25		12.25

		13		13		13		13

		13.25		13.25		13.25		13.25

		14		14		14		14

		14.25		14.25		14.25		14.25

		15		15		15		15

		15.25		15.25		15.25		15.25

		16		16		16		16

		16.25		16.25		16.25		16.25

		17		17		17		17

		17.25		17.25		17.25		17.25

		18		18		18		18

		18.25		18.25		18.25		18.25

		19		19		19		19

		19.25		19.25		19.25		19.25

		20		20		20		20

		20.25		20.25		20.25		20.25

		21		21		21		21

		21.25		21.25		21.25		21.25

		22		22		22		22

		22.25		22.25		22.25		22.25

		23		23		23		23

		23.25		23.25		23.25		23.25

		24		24		24		24

		24.25		24.25		24.25		24.25

		25		25		25		25

		25.25		25.25		25.25		25.25

		26		26		26		26

		26.25		26.25		26.25		26.25

		27		27		27		27

		27.25		27.25		27.25		27.25

		28		28		28		28

		28.25		28.25		28.25		28.25

		29		29		29		29

		29.25		29.25		29.25		29.25

		30		30		30		30

		30.25		30.25		30.25		30.25
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In stream Distribution

		1		1		1		1		NaN		3.0495901364		NaN

		1.25		1.25		1.25		1.25		0.9746794345		NaN		0.9746794345

		2		2		2		2		NaN		3		NaN

		2.25		2.25		2.25		2.25		0.8366600265		NaN		0.8366600265

		3		3		3		3		NaN		0.9831920803		NaN

		3.25		3.25		3.25		3.25		2.5166114784		NaN		2.5166114784

		4		4		4		4		NaN		1.133893419		NaN

		4.25		4.25		4.25		4.25		1.2724180206		NaN		1.2724180206

		5		5		5		5		NaN		NaN		NaN

		5.25		5.25		5.25		5.25		1.1801936887		NaN		1.1801936887

		6		6		6		6		NaN		2.0854750896		NaN

		6.25		6.25		6.25		6.25		1.032795559		NaN		1.032795559

		7		7		7		7		NaN		4.0178174601		NaN

		7.25		7.25		7.25		7.25		1.7224014244		NaN		1.7224014244

		8		8		8		8		NaN		1.1401754251		NaN

		8.25		8.25		8.25		8.25		3.6815175442		NaN		3.6815175442

		9		9		9		9		NaN		1.949358869		NaN

		9.25		9.25		9.25		9.25		1.2247448714		NaN		1.2247448714

		10		10		10		10		NaN		1.032795559		NaN

		10.25		10.25		10.25		10.25		1.3844373105		NaN		1.3844373105

		11		11		11		11		NaN		3.0605010483		NaN

		11.25		11.25		11.25		11.25		1.2583057392		NaN		1.2583057392

		12		12		12		12		NaN		1.4142135624		NaN

		12.25		12.25		12.25		12.25		0.8164965809		NaN		0.8164965809

		13		13		13		13		NaN		2.2211108332		NaN

		13.25		13.25		13.25		13.25		3.009143575		NaN		3.009143575

		14		14		14		14		NaN		0.8366600265		NaN

		14.25		14.25		14.25		14.25		1		NaN		1

		15		15		15		15		NaN		1.949358869		NaN

		15.25		15.25		15.25		15.25		2.2503560972		NaN		2.2503560972

		16		16		16		16		NaN		1.7763883459		NaN

		16.25		16.25		16.25		16.25		1.5275252317		NaN		1.5275252317

		17		17		17		17		NaN		3.1622776602		NaN

		17.25		17.25		17.25		17.25		1.251665557		NaN		1.251665557

		18		18		18		18		NaN		1.7224014244		NaN

		18.25		18.25		18.25		18.25		2.5495097568		NaN		2.5495097568

		19		19		19		19		NaN		2.1876275473		NaN

		19.25		19.25		19.25		19.25		1		NaN		1

		20		20		20		20		NaN		1.8027756377		NaN

		20.25		20.25		20.25		20.25		1.6966991126		NaN		1.6966991126

										NaN		NaN		NaN

										NaN		NaN		NaN

		21		21		21		21		NaN		0.9537690791		NaN

		21.25		21.25		21.25		21.25		1.1905536694		NaN		1.1905536694

		22		22		22		22		NaN		1.251023207		NaN

		22.25		22.25		22.25		22.25		1.1845919977		NaN		1.1845919977

		23		23		23		23		NaN		0.9390648982		NaN

		23.25		23.25		23.25		23.25		1.1674084322		NaN		1.1674084322

		24		24		24		24		NaN		1.070064594		NaN

		24.25		24.25		24.25		24.25		1.0597281328		NaN		1.0597281328

		25		25		25		25		NaN		1.3509555701		NaN

		25.25		25.25		25.25		25.25		1.1621627348		NaN		1.1621627348

		26		26		26		26		NaN		1.0815472174		NaN

		26.25		26.25		26.25		26.25		1.1669820302		NaN		1.1669820302

		27		27		27		27		NaN		1.259308773		NaN

		27.25		27.25		27.25		27.25		1.4484654377		NaN		1.4484654377

		28		28		28		28		NaN		1.2302992984		NaN

		28.25		28.25		28.25		28.25		1.4307655109		NaN		1.4307655109

		29		29		29		29		NaN		1.3919410907		NaN

		29.25		29.25		29.25		29.25		1.3936669948		NaN		1.3936669948

		30		30		30		30		NaN		1.3228756555		NaN

		30.25		30.25		30.25		30.25		1.0341394705		NaN		1.0341394705
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Egg Burial
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PAR Figs

		

						Hatch		Wild		1 stdev H		1 stdev W

				1		0.35				0.4893604849

				1.25				0.3333333333				0.5646597026

				2		0.4285714286				0.5976143047

				2.25				0.4				0.5773502692

				3		0.3333333333				0.4830458915

				3.25				0.28				0.5416025603

				4		0.5238095238				0.5117663157

				4.25				0.3333333333				0.4803844614

				5		0.2857142857				0.4629100499

				5.25				0.5185185185				0.7529618629

				6		0.5454545455				0.7385489459

				6.25				0.2962962963				0.465321627

				7		0.5				0.5976143047

				7.25				0.3214285714				0.4755948656

				8		0.4090909091				0.6661253213

				8.25				0.5				0.6297235299

				9		0.2916666667				0.4643056215

				9.25				0.4516129032				0.5679618342

				10		0.4782608696				0.6653478391

				10.25				0.4516129032				0.5679618342

				11		0.3913043478				0.4990108793

				11.25				0.2941176471				0.523936832

				12		0.375				0.494535355

				12.25				0.4411764706				0.6601733689

				13		0.5416666667				0.5089773777

				13.25				0.5428571429				0.6108266888

				14		0.3043478261				0.4704719689

				14.25				0.2285714286				0.4260429615

				15		0.2916666667				0.4643056215

				15.25				0.4444444444				0.557773351

				16		0.4642857143				0.5762035942

				16.25				0.6486486486				0.6756156129

				17		0.4666666667				0.5713464637

				17.25				0.3333333333				0.4775669329

				18		0.3225806452				0.4751909633

				18.25				0.35				0.5334935657

				19		0.3939393939				0.4961976634

				19.25				0.45				0.5523841101

				20		0.4545454545				0.61699418

				20.25				0.4390243902				0.5936657514

				21		6.78				1.44

				21.25				6.92				1.82

				22		3.14				1.27

				22.25				3.35				1.15

				23		2.50				1.16

				23.25				2.69				1.04

				24		2.06				1.18

				24.25				2.54				1.22

				25		2.13				0.84

				25.25				2.12				0.96

				26		1.70				0.97

				26.25				2.13				0.90

				27		1.54				0.88

				27.25				1.88				0.86

				28		1.09				0.64

				28.25				1.44				0.71

				29		1.14				0.67

				29.25				1.60				0.82

				30		1.06				0.80

				30.25				1.53				0.83





PAR Figs

		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878



Hatch

Wild

Observation Minute

Mean No. Of Digs Per Min

0.35

0.3333333333

0.4285714286

0.4

0.3333333333

0.28

0.5238095238

0.3333333333

0.2857142857

0.5185185185

0.5454545455

0.2962962963

0.5

0.3214285714

0.4090909091

0.5

0.2916666667

0.4516129032

0.4782608696

0.4516129032

0.3913043478

0.2941176471

0.375

0.4411764706

0.5416666667

0.5428571429

0.3043478261

0.2285714286

0.2916666667

0.4444444444

0.4642857143

0.6486486486

0.4666666667

0.3333333333

0.3225806452

0.35

0.3939393939

0.45

0.4545454545

0.4390243902

6.7837837838

6.9230769231

3.1351351351

3.3513513514

2.5

2.6944444444

2.0588235294

2.5428571429

2.1290322581

2.1212121212

1.7037037037

2.1333333333

1.5384615385

1.8846153846

1.0869565217

1.44

1.1428571429

1.6

1.0625

1.5333333333



		1		1		3.0495901364		NaN

		1.25		1.25		NaN		0.9746794345

		2		2		3		NaN

		2.25		2.25		NaN		0.8366600265

		3		3		0.9831920803		NaN

		3.25		3.25		NaN		2.5166114784

		4		4		1.133893419		NaN

		4.25		4.25		NaN		1.2724180206

		5		5		NaN		NaN

		5.25		5.25		NaN		1.1801936887

		6		6		2.0854750896		NaN

		6.25		6.25		NaN		1.032795559

		7		7		4.0178174601		NaN

		7.25		7.25		NaN		1.7224014244

		8		8		1.1401754251		NaN

		8.25		8.25		NaN		3.6815175442

		9		9		1.949358869		NaN

		9.25		9.25		NaN		1.2247448714

		10		10		1.032795559		NaN

		10.25		10.25		NaN		1.3844373105

		11		11		3.0605010483		NaN

		11.25		11.25		NaN		1.2583057392

		12		12		1.4142135624		NaN

		12.25		12.25		NaN		0.8164965809

		13		13		2.2211108332		NaN

		13.25		13.25		NaN		3.009143575

		14		14		0.8366600265		NaN

		14.25		14.25		NaN		1

		15		15		1.949358869		NaN

		15.25		15.25		NaN		2.2503560972

		16		16		1.7763883459		NaN

		16.25		16.25		NaN		1.5275252317

		17		17		3.1622776602		NaN

		17.25		17.25		NaN		1.251665557

		18		18		1.7224014244		NaN

		18.25		18.25		NaN		2.5495097568

		19		19		2.1876275473		NaN

		19.25		19.25		NaN		1

		20		20		1.8027756377		NaN

		20.25		20.25		NaN		1.6966991126

						NaN		NaN

						NaN		NaN

		21		21		0.9537690791		NaN

		21.25		21.25		NaN		1.1905536694

		22		22		1.251023207		NaN

		22.25		22.25		NaN		1.1845919977

		23		23		0.9390648982		NaN

		23.25		23.25		NaN		1.1674084322

		24		24		1.070064594		NaN

		24.25		24.25		NaN		1.0597281328

		25		25		1.3509555701		NaN

		25.25		25.25		NaN		1.1621627348

		26		26		1.0815472174		NaN

		26.25		26.25		NaN		1.1669820302

		27		27		1.259308773		NaN

		27.25		27.25		NaN		1.4484654377

		28		28		1.2302992984		NaN

		28.25		28.25		NaN		1.4307655109

		29		29		1.3919410907		NaN

		29.25		29.25		NaN		1.3936669948

		30		30		1.3228756555		NaN

		30.25		30.25		NaN		1.0341394705
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		Female Redd Data

		Density vs Survival

		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

		Mean Values

		Pop		n		Density		% Spawn		AED Sur		PED Sur				Density		sqrt Den		% Spawn				SUMMARY OUTPUT

		01 Low		6		6		81.34		61.14		60.43				6		2.45		81.34

		01 Low		2		2		85.48		53.88		53.57				2		1.41		85.48				Regression Statistics

		01 Low		11		11		68.96		46.04		39.89				11		3.32		68.96				Multiple R		0.7724

		02 Up		2		3		86.43		51.36		51.17				3		1.73		86.43				R Square		0.5966

		02 Up		4		6		75.37		43.87		41.44				6		2.45		75.37				Adjusted R Square		0.5742

		02 Up		14		15		73.32		47.24		43.21				15		3.87		73.32				Standard Error		4.4577

		02 Low		1		2		79.72		65.99		64.00				2		1.41		79.72				Observations		20.0000

		02 Low		3		5		82.98		59.53		56.32				5		2.24		82.98

		02 Low		11		14		68.03		49.64		40.06				14		3.74		68.03				ANOVA

		03 All		5		2		82.58		61.05		59.27				2		1.41		82.58						df		SS		MS		F		Significance F

		03 All		5		5		79.97		54.24		52.47				5		2.24		79.97				Regression		1.0000		528.9733		528.9733		26.6202		0.0001

		03 All		7		7		69.37		49.78		45.46				7		2.65		69.37				Residual		18.0000		357.6807		19.8712

		04 All		2		3		83.80		57.33		56.79				3		1.73		83.80				Total		19.0000		886.6541

		04 All		3		1		81.40		56.50		54.30				1		1.00		81.40

		04 All		3		4		79.23		53.84		51.78				4		2.00		79.23						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		04 All		9		10		83.92		47.67		47.13				10		3.16		83.92				Intercept		92.1778		2.7740		33.2293		0.0000		86.3499		98.0057		86.3499		98.0057

		05 All		1		1		90.00		53.83		53.83				1		1.00		90.00				X Variable 1		-5.8675		1.1372		-5.1595		0.0001		-8.2567		-3.4783		-8.2567		-3.4783

		05 All		1		3		79.29		62.23		60.48				3		1.73		79.29

		05 All		3		5		80.97		63.35		61.54				5		2.24		80.97																								% Spawned

		05 All		9		14		64.27		59.93		47.83				14		3.74		64.27																								Where 90		100%

																								RESIDUAL OUTPUT																				80		97%

		Craig had the idea of comparing the slopes of this relationship																																										70		88.3

		for hatchery and wild females so we will give that a try.																						Observation		Predicted Y		Residuals																60		75%

																								1.0000		77.8055		3.5345

																								2.0000		83.8799		1.6001																Density				m2 per fem

																								3.0000		72.7176		-3.7581																1		1		74.5

																								4.0000		82.0150		4.4150																2		4		18.6

																								5.0000		77.8055		-2.4355																3		9		8.3

																								6.0000		69.4532		3.8641																4		16		4.7

																								7.0000		83.8799		-4.1599

																								8.0000		79.0577		3.9223

																								9.0000		70.2237		-2.1945

																								10.0000		83.8799		-1.2999

																								11.0000		79.0577		0.9123

																								12.0000		76.6539		-7.2839

																								13.0000		82.0150		1.7850

																								14.0000		86.3103		-4.9103

																								15.0000		80.4429		-1.2129

																								16.0000		73.6232		10.3015

																								17.0000		86.3103		3.6897

																								18.0000		82.0150		-2.7250

																								19.0000		79.0577		1.9123

																								20.0000		70.2237		-5.9566

																Density		sqrt Den		AED Sur				SUMMARY OUTPUT

																6		2.45		61.14

																2		1.41		53.88				Regression Statistics				Female Redd Data

																11		3.32		46.04				Multiple R		0.4545		Density vs Survival

																3		1.73		51.36				R Square		0.2066		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		43.87				Adjusted R Square		0.1625

																15		3.87		47.24				Standard Error		5.7929

																2		1.41		65.99				Observations		20.0000

																5		2.24		59.53

																14		3.74		49.64				ANOVA

																2		1.41		61.05						df		SS		MS		F		Significance F

																5		2.24		54.24				Regression		1.0000		157.2894		157.2894		4.6872		0.0441

																7		2.65		49.78				Residual		18.0000		604.0340		33.5574

																3		1.73		57.33				Total		19.0000		761.3234

																1		1.00		56.50

																4		2.00		53.84						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.67				Intercept		62.2053		3.6049		17.2560		0.0000		54.6318		69.7789		54.6318		69.7789

																1		1.00		53.83				X Variable 1		-3.1995		1.4778		-2.1650		0.0441		-6.3044		-0.0947		-6.3044		-0.0947

																3		1.73		62.23

																5		2.24		63.35

																14		3.74		59.93

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		54.3682		6.7718

																								2.0000		57.6806		-3.8006

																								3.0000		51.5938		-5.5501

																								4.0000		56.6636		-5.3036

																								5.0000		54.3682		-10.4982

																								6.0000		49.8137		-2.5784

																								7.0000		57.6806		8.3094

																								8.0000		55.0510		4.4790

																								9.0000		50.2339		-0.5891

																								10.0000		57.6806		3.3694

																								11.0000		55.0510		-0.8110

																								12.0000		53.7402		-3.9602

																								13.0000		56.6636		0.6664

																								14.0000		59.0058		-2.5058

																								15.0000		55.8063		-1.9663

																								16.0000		52.0876		-4.4190

																								17.0000		59.0058		-5.1758

																								18.0000		56.6636		5.5664

																								19.0000		55.0510		8.2990

																								20		50.2338571221		9.6967228779

																Density		sqrt Den		PED Sur				SUMMARY OUTPUT

																6		2.45		60.43

																2		1.41		53.57				Regression Statistics				Female Redd Data

																11		3.32		39.89				Multiple R		0.6930		Density vs Survival

																3		1.73		51.17				R Square		0.4802		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		41.44				Adjusted R Square		0.4514

																15		3.87		43.21				Standard Error		5.4968

																2		1.41		64.00				Observations		20.0000

																5		2.24		56.32

																14		3.74		40.06				ANOVA

																2		1.41		59.27						df		SS		MS		F		Significance F

																5		2.24		52.47				Regression		1.0000		502.5248		502.5248		16.6318		0.0007

																7		2.65		45.46				Residual		18.0000		543.8634		30.2146

																3		1.73		56.79				Total		19.0000		1046.3882

																1		1.00		54.30

																4		2.00		51.78						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.13				Intercept		65.0665		3.4206		19.0220		0.0000		57.8801		72.2529		57.8801		72.2529

																1		1.00		53.83				X Variable 1		-5.7189		1.4023		-4.0782		0.0007		-8.6651		-2.7728		-8.6651		-2.7728

																3		1.73		60.48

																5		2.24		61.54

																14		3.74		47.83

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		51.0581		9.3719

																								2.0000		56.9787		-3.4087

																								3.0000		46.0990		-6.2073

																								4.0000		55.1610		-3.9910

																								5.0000		51.0581		-9.6181

																								6.0000		42.9172		0.2896

																								7.0000		56.9787		7.0213

																								8.0000		52.2786		4.0414

																								9.0000		43.6683		-3.6089

																								10.0000		56.9787		2.2913

																								11.0000		52.2786		0.1914

																								12.0000		49.9357		-4.4757

																								13.0000		55.1610		1.6290

																								14.0000		59.3476		-5.0476

																								15.0000		53.6287		-1.8487

																								16.0000		46.9817		0.1469

																								17.0000		59.3476		-5.5176

																								18.0000		55.1610		5.3190

																								19.0000		52.2786		9.2614

																								20.0000		43.6683		4.1603
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Dig Body Flex

		

				Min		Hatch		Wild		Stdev H		St dev W

		-20		1		5.60		6.70		3.0495901364

		-19		2		7.50		7.80		3

		-18		3		7.17		5.67		0.9831920803

		-17		4		7.57		6.57		1.133893419

		-16		5		5.00		6.36

		-15		6		6.95		6.33		2.0854750896

		-14		7		7.14		6.83		4.0178174601

		-13		8		6.60		7.13		1.1401754251

		-12		9		6.40		6.50		1.949358869

		-11		10		5.67		7.50		1.032795559

		-10		11		7.83		7.25		3.0605010483

		-9		12		7.00		6.00		1.4142135624

		-8		13		6.60		7.14		2.2211108332

		-7		14		6.50		7.00		0.8366600265

		-6		15		6.60		6.31		1.949358869

		-5		16		5.40		6.50		1.7763883459

		-4		17		6.00		6.70		3.1622776602

		-3		18		6.83		7.00		1.7224014244

		-2		19		5.25		5.50		2.1876275473

		-1		20		6.67		7.17		1.8027756377

		0		21

		1		22		4.42		4.02		0.95

		2		23		4.01		3.81		1.25

		3		24		3.99		4.09		0.94

		4		25		4.29		4.46		1.07

		5		26		4.83		4.86		1.35

		6		27		4.92		5.14		1.08

		7		28		4.98		5.36		1.26

		8		29		5.18		5.41		1.23

		9		30		5.67		5.94		1.39

		10		31		5.50		5.72		1.32

				Min		Hatch		Wild		Stdev H		St dev W

				1		5.60		6.70		3.0495901364		0.9746794345

				2		7.50		7.80		3		0.8366600265

				3		7.17		5.67		0.9831920803		2.5166114784

				4		7.57		6.57		1.133893419		1.2724180206

				5		5.00		6.36				1.1801936887

				6		6.95		6.33		2.0854750896		1.032795559

				7		7.14		6.83		4.0178174601		1.7224014244

				8		6.60		7.13		1.1401754251		3.6815175442

				9		6.40		6.50		1.949358869		1.2247448714

				10		5.67		7.50		1.032795559		1.3844373105

				11		7.83		7.25		3.0605010483		1.2583057392

				12		7.00		6.00		1.4142135624		0.8164965809

				13		6.60		7.14		2.2211108332		3.009143575

				14		6.50		7.00		0.8366600265		1

				15		6.60		6.31		1.949358869		2.2503560972

				16		5.40		6.50		1.7763883459		1.5275252317

				17		6.00		6.70		3.1622776602		1.251665557

				18		6.83		7.00		1.7224014244		2.5495097568

				19		5.25		5.50		2.1876275473		1

				20		6.67		7.17		1.8027756377		1.6966991126

				21

				22		4.42		4.02		0.95		1.19

				23		4.01		3.81		1.25		1.18

				24		3.99		4.09		0.94		1.17

				25		4.29		4.46		1.07		1.06

				26		4.83		4.86		1.35		1.16

				27		4.92		5.14		1.08		1.17

				28		4.98		5.36		1.26		1.45

				29		5.18		5.41		1.23		1.43

				30		5.67		5.94		1.39		1.39

				31		5.50		5.72		1.32		1.03

						Hatch		Wild		1 stdev H		1 stdev W

				1		5.60				3.0495901364

				1.25				6.70				0.9746794345

				2		7.50				3

				2.25				7.80				0.8366600265

				3		7.17				0.9831920803

				3.25				5.67				2.5166114784

				4		7.57				1.133893419

				4.25				6.57				1.2724180206

				5		5.00

				5.25				6.36				1.1801936887

				6		6.95				2.0854750896

				6.25				6.33				1.032795559

				7		7.14				4.0178174601

				7.25				6.83				1.7224014244

				8		6.60				1.1401754251

				8.25				7.13				3.6815175442

				9		6.40				1.949358869

				9.25				6.50				1.2247448714

				10		5.67				1.032795559

				10.25				7.50				1.3844373105

				11		7.83				3.0605010483

				11.25				7.25				1.2583057392

				12		7.00				1.4142135624

				12.25				6.00				0.8164965809

				13		6.60				2.2211108332

				13.25				7.14				3.009143575

				14		6.50				0.8366600265

				14.25				7.00				1

				15		6.60				1.949358869

				15.25				6.31				2.2503560972

				16		5.40				1.7763883459

				16.25				6.50				1.5275252317

				17		6.00				3.1622776602

				17.25				6.70				1.251665557

				18		6.83				1.7224014244

				18.25				7.00				2.5495097568

				19		5.25				2.1876275473

				19.25				5.50				1

				20		6.67				1.8027756377

				20.25				7.17				1.6966991126

				21		4.42				0.95

				21.25				4.02				1.19

				22		4.01				1.25

				22.25				3.81				1.18

				23		3.99				0.94

				23.25				4.09				1.17

				24		4.29				1.07

				24.25				4.46				1.06

				25		4.83				1.35

				25.25				4.86				1.16

				26		4.92				1.08

				26.25				5.14				1.17

				27		4.98				1.26

				27.25				5.36				1.45

				28		5.18				1.23

				28.25				5.41				1.43

				29		5.67				1.39

				29.25				5.94				1.39

				30		5.50				1.32

				30.25				5.72				1.03
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Dig Freg

		1		1		3.0495901364

		2		2		3

		3		3		0.9831920803

		4		4		1.133893419

		5		5		NaN

		6		6		2.0854750896

		7		7		4.0178174601

		8		8		1.1401754251

		9		9		1.949358869

		10		10		1.032795559

		11		11		3.0605010483

		12		12		1.4142135624

		13		13		2.2211108332

		14		14		0.8366600265

		15		15		1.949358869

		16		16		1.7763883459

		17		17		3.1622776602

		18		18		1.7224014244

		19		19		2.1876275473

		20		20		1.8027756377

		21		21		NaN

		22		22		0.9537690791

		23		23		1.251023207

		24		24		0.9390648982

		25		25		1.070064594

		26		26		1.3509555701

		27		27		1.0815472174

		28		28		1.259308773

		29		29		1.2302992984

		30		30		1.3919410907

		31		31		1.3228756555
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Mean Body Flexures Per Dig

5.6

6.7

7.5

7.8

7.1666666667

5.6666666667

7.5714285714

6.5714285714

5

6.3571428571

6.9523809524

6.3333333333

7.1428571429

6.8333333333

6.6

7.125

6.4

6.5

5.6666666667

7.5

7.8333333333

7.25

7

6

6.6

7.1428571429

6.5

7

6.6

6.3076923077

5.4

6.5

6

6.7

6.8333333333

7

5.25

5.5

6.6666666667

7.1666666667

4.4240362812

4.0225779967

4.0057894737

3.8138095238

3.9909259259

4.0876556777

4.2872222222

4.4565217391

4.8333333333

4.8611111111

4.9169047619

5.1370588235

4.9848484848

5.3625490196

5.1818181818

5.4111111111

5.6666666667

5.9358974359

5.5

5.7222222222



Density

		1		1		1		1

		1.25		1.25		1.25		1.25

		2		2		2		2

		2.25		2.25		2.25		2.25

		3		3		3		3

		3.25		3.25		3.25		3.25

		4		4		4		4

		4.25		4.25		4.25		4.25

		5		5		5		5

		5.25		5.25		5.25		5.25

		6		6		6		6

		6.25		6.25		6.25		6.25

		7		7		7		7

		7.25		7.25		7.25		7.25

		8		8		8		8

		8.25		8.25		8.25		8.25

		9		9		9		9

		9.25		9.25		9.25		9.25

		10		10		10		10

		10.25		10.25		10.25		10.25

		11		11		11		11

		11.25		11.25		11.25		11.25

		12		12		12		12

		12.25		12.25		12.25		12.25

		13		13		13		13

		13.25		13.25		13.25		13.25

		14		14		14		14

		14.25		14.25		14.25		14.25

		15		15		15		15

		15.25		15.25		15.25		15.25

		16		16		16		16

		16.25		16.25		16.25		16.25

		17		17		17		17

		17.25		17.25		17.25		17.25

		18		18		18		18

		18.25		18.25		18.25		18.25

		19		19		19		19

		19.25		19.25		19.25		19.25

		20		20		20		20

		20.25		20.25		20.25		20.25

		21		21		21		21

		21.25		21.25		21.25		21.25

		22		22		22		22

		22.25		22.25		22.25		22.25

		23		23		23		23

		23.25		23.25		23.25		23.25

		24		24		24		24

		24.25		24.25		24.25		24.25

		25		25		25		25

		25.25		25.25		25.25		25.25

		26		26		26		26

		26.25		26.25		26.25		26.25

		27		27		27		27

		27.25		27.25		27.25		27.25

		28		28		28		28

		28.25		28.25		28.25		28.25

		29		29		29		29

		29.25		29.25		29.25		29.25

		30		30		30		30

		30.25		30.25		30.25		30.25
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In stream Distribution

		1		1		1		1		NaN		3.0495901364		NaN

		1.25		1.25		1.25		1.25		0.9746794345		NaN		0.9746794345

		2		2		2		2		NaN		3		NaN

		2.25		2.25		2.25		2.25		0.8366600265		NaN		0.8366600265

		3		3		3		3		NaN		0.9831920803		NaN

		3.25		3.25		3.25		3.25		2.5166114784		NaN		2.5166114784

		4		4		4		4		NaN		1.133893419		NaN

		4.25		4.25		4.25		4.25		1.2724180206		NaN		1.2724180206

		5		5		5		5		NaN		NaN		NaN

		5.25		5.25		5.25		5.25		1.1801936887		NaN		1.1801936887

		6		6		6		6		NaN		2.0854750896		NaN

		6.25		6.25		6.25		6.25		1.032795559		NaN		1.032795559

		7		7		7		7		NaN		4.0178174601		NaN

		7.25		7.25		7.25		7.25		1.7224014244		NaN		1.7224014244

		8		8		8		8		NaN		1.1401754251		NaN

		8.25		8.25		8.25		8.25		3.6815175442		NaN		3.6815175442

		9		9		9		9		NaN		1.949358869		NaN

		9.25		9.25		9.25		9.25		1.2247448714		NaN		1.2247448714

		10		10		10		10		NaN		1.032795559		NaN

		10.25		10.25		10.25		10.25		1.3844373105		NaN		1.3844373105

		11		11		11		11		NaN		3.0605010483		NaN

		11.25		11.25		11.25		11.25		1.2583057392		NaN		1.2583057392

		12		12		12		12		NaN		1.4142135624		NaN

		12.25		12.25		12.25		12.25		0.8164965809		NaN		0.8164965809

		13		13		13		13		NaN		2.2211108332		NaN

		13.25		13.25		13.25		13.25		3.009143575		NaN		3.009143575

		14		14		14		14		NaN		0.8366600265		NaN

		14.25		14.25		14.25		14.25		1		NaN		1

		15		15		15		15		NaN		1.949358869		NaN

		15.25		15.25		15.25		15.25		2.2503560972		NaN		2.2503560972

		16		16		16		16		NaN		1.7763883459		NaN

		16.25		16.25		16.25		16.25		1.5275252317		NaN		1.5275252317

		17		17		17		17		NaN		3.1622776602		NaN

		17.25		17.25		17.25		17.25		1.251665557		NaN		1.251665557

		18		18		18		18		NaN		1.7224014244		NaN

		18.25		18.25		18.25		18.25		2.5495097568		NaN		2.5495097568

		19		19		19		19		NaN		2.1876275473		NaN

		19.25		19.25		19.25		19.25		1		NaN		1

		20		20		20		20		NaN		1.8027756377		NaN

		20.25		20.25		20.25		20.25		1.6966991126		NaN		1.6966991126

										NaN		NaN		NaN

										NaN		NaN		NaN

		21		21		21		21		NaN		0.9537690791		NaN

		21.25		21.25		21.25		21.25		1.1905536694		NaN		1.1905536694

		22		22		22		22		NaN		1.251023207		NaN

		22.25		22.25		22.25		22.25		1.1845919977		NaN		1.1845919977

		23		23		23		23		NaN		0.9390648982		NaN

		23.25		23.25		23.25		23.25		1.1674084322		NaN		1.1674084322

		24		24		24		24		NaN		1.070064594		NaN

		24.25		24.25		24.25		24.25		1.0597281328		NaN		1.0597281328

		25		25		25		25		NaN		1.3509555701		NaN

		25.25		25.25		25.25		25.25		1.1621627348		NaN		1.1621627348

		26		26		26		26		NaN		1.0815472174		NaN

		26.25		26.25		26.25		26.25		1.1669820302		NaN		1.1669820302

		27		27		27		27		NaN		1.259308773		NaN

		27.25		27.25		27.25		27.25		1.4484654377		NaN		1.4484654377

		28		28		28		28		NaN		1.2302992984		NaN

		28.25		28.25		28.25		28.25		1.4307655109		NaN		1.4307655109

		29		29		29		29		NaN		1.3919410907		NaN

		29.25		29.25		29.25		29.25		1.3936669948		NaN		1.3936669948

		30		30		30		30		NaN		1.3228756555		NaN

		30.25		30.25		30.25		30.25		1.0341394705		NaN		1.0341394705
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Egg Burial
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PAR Figs

		

						Hatch		Wild		1 stdev H		1 stdev W

				1		0.35				0.4893604849

				1.25				0.3333333333				0.5646597026

				2		0.4285714286				0.5976143047

				2.25				0.4				0.5773502692

				3		0.3333333333				0.4830458915

				3.25				0.28				0.5416025603

				4		0.5238095238				0.5117663157

				4.25				0.3333333333				0.4803844614

				5		0.2857142857				0.4629100499

				5.25				0.5185185185				0.7529618629

				6		0.5454545455				0.7385489459

				6.25				0.2962962963				0.465321627

				7		0.5				0.5976143047

				7.25				0.3214285714				0.4755948656

				8		0.4090909091				0.6661253213

				8.25				0.5				0.6297235299

				9		0.2916666667				0.4643056215

				9.25				0.4516129032				0.5679618342

				10		0.4782608696				0.6653478391

				10.25				0.4516129032				0.5679618342

				11		0.3913043478				0.4990108793

				11.25				0.2941176471				0.523936832

				12		0.375				0.494535355

				12.25				0.4411764706				0.6601733689

				13		0.5416666667				0.5089773777

				13.25				0.5428571429				0.6108266888

				14		0.3043478261				0.4704719689

				14.25				0.2285714286				0.4260429615

				15		0.2916666667				0.4643056215

				15.25				0.4444444444				0.557773351

				16		0.4642857143				0.5762035942

				16.25				0.6486486486				0.6756156129

				17		0.4666666667				0.5713464637

				17.25				0.3333333333				0.4775669329

				18		0.3225806452				0.4751909633

				18.25				0.35				0.5334935657

				19		0.3939393939				0.4961976634

				19.25				0.45				0.5523841101

				20		0.4545454545				0.61699418

				20.25				0.4390243902				0.5936657514

				21		6.78				1.44

				21.25				6.92				1.82

				22		3.14				1.27

				22.25				3.35				1.15

				23		2.50				1.16

				23.25				2.69				1.04

				24		2.06				1.18

				24.25				2.54				1.22

				25		2.13				0.84

				25.25				2.12				0.96

				26		1.70				0.97

				26.25				2.13				0.90

				27		1.54				0.88

				27.25				1.88				0.86

				28		1.09				0.64

				28.25				1.44				0.71

				29		1.14				0.67

				29.25				1.60				0.82

				30		1.06				0.80

				30.25				1.53				0.83





PAR Figs

		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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0.4545454545
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2.1212121212
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1.8846153846
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1.44

1.1428571429

1.6

1.0625

1.5333333333



		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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0.375
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0.5416666667
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0.4545454545
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6.7837837838
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1.44

1.1428571429
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1.5333333333



		1		1		3.0495901364		NaN

		1.25		1.25		NaN		0.9746794345

		2		2		3		NaN

		2.25		2.25		NaN		0.8366600265

		3		3		0.9831920803		NaN

		3.25		3.25		NaN		2.5166114784

		4		4		1.133893419		NaN

		4.25		4.25		NaN		1.2724180206

		5		5		NaN		NaN

		5.25		5.25		NaN		1.1801936887

		6		6		2.0854750896		NaN

		6.25		6.25		NaN		1.032795559

		7		7		4.0178174601		NaN

		7.25		7.25		NaN		1.7224014244

		8		8		1.1401754251		NaN

		8.25		8.25		NaN		3.6815175442

		9		9		1.949358869		NaN

		9.25		9.25		NaN		1.2247448714

		10		10		1.032795559		NaN

		10.25		10.25		NaN		1.3844373105

		11		11		3.0605010483		NaN

		11.25		11.25		NaN		1.2583057392

		12		12		1.4142135624		NaN

		12.25		12.25		NaN		0.8164965809

		13		13		2.2211108332		NaN

		13.25		13.25		NaN		3.009143575

		14		14		0.8366600265		NaN

		14.25		14.25		NaN		1

		15		15		1.949358869		NaN

		15.25		15.25		NaN		2.2503560972

		16		16		1.7763883459		NaN

		16.25		16.25		NaN		1.5275252317

		17		17		3.1622776602		NaN

		17.25		17.25		NaN		1.251665557

		18		18		1.7224014244		NaN

		18.25		18.25		NaN		2.5495097568

		19		19		2.1876275473		NaN

		19.25		19.25		NaN		1

		20		20		1.8027756377		NaN

		20.25		20.25		NaN		1.6966991126

						NaN		NaN

						NaN		NaN

		21		21		0.9537690791		NaN

		21.25		21.25		NaN		1.1905536694

		22		22		1.251023207		NaN

		22.25		22.25		NaN		1.1845919977

		23		23		0.9390648982		NaN

		23.25		23.25		NaN		1.1674084322

		24		24		1.070064594		NaN

		24.25		24.25		NaN		1.0597281328

		25		25		1.3509555701		NaN

		25.25		25.25		NaN		1.1621627348

		26		26		1.0815472174		NaN

		26.25		26.25		NaN		1.1669820302

		27		27		1.259308773		NaN

		27.25		27.25		NaN		1.4484654377

		28		28		1.2302992984		NaN

		28.25		28.25		NaN		1.4307655109

		29		29		1.3919410907		NaN

		29.25		29.25		NaN		1.3936669948

		30		30		1.3228756555		NaN

		30.25		30.25		NaN		1.0341394705
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		Female Redd Data

		Density vs Survival

		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

		Mean Values

		Pop		n		Density		% Spawn		AED Sur		PED Sur				Density		sqrt Den		% Spawn				SUMMARY OUTPUT

		01 Low		6		6		81.34		61.14		60.43				6		2.45		81.34

		01 Low		2		2		85.48		53.88		53.57				2		1.41		85.48				Regression Statistics

		01 Low		11		11		68.96		46.04		39.89				11		3.32		68.96				Multiple R		0.7724

		02 Up		2		3		86.43		51.36		51.17				3		1.73		86.43				R Square		0.5966

		02 Up		4		6		75.37		43.87		41.44				6		2.45		75.37				Adjusted R Square		0.5742

		02 Up		14		15		73.32		47.24		43.21				15		3.87		73.32				Standard Error		4.4577

		02 Low		1		2		79.72		65.99		64.00				2		1.41		79.72				Observations		20.0000

		02 Low		3		5		82.98		59.53		56.32				5		2.24		82.98

		02 Low		11		14		68.03		49.64		40.06				14		3.74		68.03				ANOVA

		03 All		5		2		82.58		61.05		59.27				2		1.41		82.58						df		SS		MS		F		Significance F

		03 All		5		5		79.97		54.24		52.47				5		2.24		79.97				Regression		1.0000		528.9733		528.9733		26.6202		0.0001

		03 All		7		7		69.37		49.78		45.46				7		2.65		69.37				Residual		18.0000		357.6807		19.8712

		04 All		2		3		83.80		57.33		56.79				3		1.73		83.80				Total		19.0000		886.6541

		04 All		3		1		81.40		56.50		54.30				1		1.00		81.40

		04 All		3		4		79.23		53.84		51.78				4		2.00		79.23						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		04 All		9		10		83.92		47.67		47.13				10		3.16		83.92				Intercept		92.1778		2.7740		33.2293		0.0000		86.3499		98.0057		86.3499		98.0057

		05 All		1		1		90.00		53.83		53.83				1		1.00		90.00				X Variable 1		-5.8675		1.1372		-5.1595		0.0001		-8.2567		-3.4783		-8.2567		-3.4783

		05 All		1		3		79.29		62.23		60.48				3		1.73		79.29

		05 All		3		5		80.97		63.35		61.54				5		2.24		80.97																								% Spawned

		05 All		9		14		64.27		59.93		47.83				14		3.74		64.27																								Where 90		100%

																								RESIDUAL OUTPUT																				80		97%

		Craig had the idea of comparing the slopes of this relationship																																										70		88.3

		for hatchery and wild females so we will give that a try.																						Observation		Predicted Y		Residuals																60		75%

																								1.0000		77.8055		3.5345

																								2.0000		83.8799		1.6001																Density				m2 per fem

																								3.0000		72.7176		-3.7581																1		1		74.5

																								4.0000		82.0150		4.4150																2		4		18.6

																								5.0000		77.8055		-2.4355																3		9		8.3

																								6.0000		69.4532		3.8641																4		16		4.7

																								7.0000		83.8799		-4.1599

																								8.0000		79.0577		3.9223

																								9.0000		70.2237		-2.1945

																								10.0000		83.8799		-1.2999

																								11.0000		79.0577		0.9123

																								12.0000		76.6539		-7.2839

																								13.0000		82.0150		1.7850

																								14.0000		86.3103		-4.9103

																								15.0000		80.4429		-1.2129

																								16.0000		73.6232		10.3015

																								17.0000		86.3103		3.6897

																								18.0000		82.0150		-2.7250

																								19.0000		79.0577		1.9123

																								20.0000		70.2237		-5.9566

																Density		sqrt Den		AED Sur				SUMMARY OUTPUT

																6		2.45		61.14

																2		1.41		53.88				Regression Statistics				Female Redd Data

																11		3.32		46.04				Multiple R		0.4545		Density vs Survival

																3		1.73		51.36				R Square		0.2066		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		43.87				Adjusted R Square		0.1625

																15		3.87		47.24				Standard Error		5.7929

																2		1.41		65.99				Observations		20.0000

																5		2.24		59.53

																14		3.74		49.64				ANOVA

																2		1.41		61.05						df		SS		MS		F		Significance F

																5		2.24		54.24				Regression		1.0000		157.2894		157.2894		4.6872		0.0441

																7		2.65		49.78				Residual		18.0000		604.0340		33.5574

																3		1.73		57.33				Total		19.0000		761.3234

																1		1.00		56.50

																4		2.00		53.84						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.67				Intercept		62.2053		3.6049		17.2560		0.0000		54.6318		69.7789		54.6318		69.7789

																1		1.00		53.83				X Variable 1		-3.1995		1.4778		-2.1650		0.0441		-6.3044		-0.0947		-6.3044		-0.0947

																3		1.73		62.23

																5		2.24		63.35

																14		3.74		59.93

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		54.3682		6.7718

																								2.0000		57.6806		-3.8006

																								3.0000		51.5938		-5.5501

																								4.0000		56.6636		-5.3036

																								5.0000		54.3682		-10.4982

																								6.0000		49.8137		-2.5784

																								7.0000		57.6806		8.3094

																								8.0000		55.0510		4.4790

																								9.0000		50.2339		-0.5891

																								10.0000		57.6806		3.3694

																								11.0000		55.0510		-0.8110

																								12.0000		53.7402		-3.9602

																								13.0000		56.6636		0.6664

																								14.0000		59.0058		-2.5058

																								15.0000		55.8063		-1.9663

																								16.0000		52.0876		-4.4190

																								17.0000		59.0058		-5.1758

																								18.0000		56.6636		5.5664

																								19.0000		55.0510		8.2990

																								20		50.2338571221		9.6967228779

																Density		sqrt Den		PED Sur				SUMMARY OUTPUT

																6		2.45		60.43

																2		1.41		53.57				Regression Statistics				Female Redd Data

																11		3.32		39.89				Multiple R		0.6930		Density vs Survival

																3		1.73		51.17				R Square		0.4802		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		41.44				Adjusted R Square		0.4514

																15		3.87		43.21				Standard Error		5.4968

																2		1.41		64.00				Observations		20.0000

																5		2.24		56.32

																14		3.74		40.06				ANOVA

																2		1.41		59.27						df		SS		MS		F		Significance F

																5		2.24		52.47				Regression		1.0000		502.5248		502.5248		16.6318		0.0007

																7		2.65		45.46				Residual		18.0000		543.8634		30.2146

																3		1.73		56.79				Total		19.0000		1046.3882

																1		1.00		54.30

																4		2.00		51.78						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.13				Intercept		65.0665		3.4206		19.0220		0.0000		57.8801		72.2529		57.8801		72.2529

																1		1.00		53.83				X Variable 1		-5.7189		1.4023		-4.0782		0.0007		-8.6651		-2.7728		-8.6651		-2.7728

																3		1.73		60.48

																5		2.24		61.54

																14		3.74		47.83

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		51.0581		9.3719

																								2.0000		56.9787		-3.4087

																								3.0000		46.0990		-6.2073

																								4.0000		55.1610		-3.9910

																								5.0000		51.0581		-9.6181

																								6.0000		42.9172		0.2896

																								7.0000		56.9787		7.0213

																								8.0000		52.2786		4.0414

																								9.0000		43.6683		-3.6089

																								10.0000		56.9787		2.2913

																								11.0000		52.2786		0.1914

																								12.0000		49.9357		-4.4757

																								13.0000		55.1610		1.6290

																								14.0000		59.3476		-5.0476

																								15.0000		53.6287		-1.8487

																								16.0000		46.9817		0.1469

																								17.0000		59.3476		-5.5176

																								18.0000		55.1610		5.3190

																								19.0000		52.2786		9.2614

																								20.0000		43.6683		4.1603
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		3.1622776602		3.1622776602
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Y AED To Fry Survival
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		3.8729833462		3.8729833462
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		2.2360679775		2.2360679775
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		1.7320508076		1.7320508076

		1		1

		2		2

		3.1622776602		3.1622776602

		1		1

		1.7320508076		1.7320508076

		2.2360679775		2.2360679775

		3.7416573868		3.7416573868



Y

Predicted Y

X Sqrt of Instantaneous Density

Y PED to Fry Survival

60.43
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Dig Body Flex

		

				Min		Hatch		Wild		Stdev H		St dev W

		-20		1		5.60		6.70		3.0495901364

		-19		2		7.50		7.80		3

		-18		3		7.17		5.67		0.9831920803

		-17		4		7.57		6.57		1.133893419

		-16		5		5.00		6.36

		-15		6		6.95		6.33		2.0854750896

		-14		7		7.14		6.83		4.0178174601

		-13		8		6.60		7.13		1.1401754251

		-12		9		6.40		6.50		1.949358869

		-11		10		5.67		7.50		1.032795559

		-10		11		7.83		7.25		3.0605010483

		-9		12		7.00		6.00		1.4142135624

		-8		13		6.60		7.14		2.2211108332

		-7		14		6.50		7.00		0.8366600265

		-6		15		6.60		6.31		1.949358869

		-5		16		5.40		6.50		1.7763883459

		-4		17		6.00		6.70		3.1622776602

		-3		18		6.83		7.00		1.7224014244

		-2		19		5.25		5.50		2.1876275473

		-1		20		6.67		7.17		1.8027756377

		0		21

		1		22		4.42		4.02		0.95

		2		23		4.01		3.81		1.25

		3		24		3.99		4.09		0.94

		4		25		4.29		4.46		1.07

		5		26		4.83		4.86		1.35

		6		27		4.92		5.14		1.08

		7		28		4.98		5.36		1.26

		8		29		5.18		5.41		1.23

		9		30		5.67		5.94		1.39

		10		31		5.50		5.72		1.32

				Min		Hatch		Wild		Stdev H		St dev W

				1		5.60		6.70		3.0495901364		0.9746794345

				2		7.50		7.80		3		0.8366600265

				3		7.17		5.67		0.9831920803		2.5166114784

				4		7.57		6.57		1.133893419		1.2724180206

				5		5.00		6.36				1.1801936887

				6		6.95		6.33		2.0854750896		1.032795559

				7		7.14		6.83		4.0178174601		1.7224014244

				8		6.60		7.13		1.1401754251		3.6815175442

				9		6.40		6.50		1.949358869		1.2247448714

				10		5.67		7.50		1.032795559		1.3844373105

				11		7.83		7.25		3.0605010483		1.2583057392

				12		7.00		6.00		1.4142135624		0.8164965809

				13		6.60		7.14		2.2211108332		3.009143575

				14		6.50		7.00		0.8366600265		1

				15		6.60		6.31		1.949358869		2.2503560972

				16		5.40		6.50		1.7763883459		1.5275252317

				17		6.00		6.70		3.1622776602		1.251665557

				18		6.83		7.00		1.7224014244		2.5495097568

				19		5.25		5.50		2.1876275473		1

				20		6.67		7.17		1.8027756377		1.6966991126

				21

				22		4.42		4.02		0.95		1.19

				23		4.01		3.81		1.25		1.18

				24		3.99		4.09		0.94		1.17

				25		4.29		4.46		1.07		1.06

				26		4.83		4.86		1.35		1.16

				27		4.92		5.14		1.08		1.17

				28		4.98		5.36		1.26		1.45

				29		5.18		5.41		1.23		1.43

				30		5.67		5.94		1.39		1.39

				31		5.50		5.72		1.32		1.03

						Hatch		Wild		1 stdev H		1 stdev W

				1		5.60				3.0495901364

				1.25				6.70				0.9746794345

				2		7.50				3

				2.25				7.80				0.8366600265

				3		7.17				0.9831920803

				3.25				5.67				2.5166114784

				4		7.57				1.133893419

				4.25				6.57				1.2724180206

				5		5.00

				5.25				6.36				1.1801936887

				6		6.95				2.0854750896

				6.25				6.33				1.032795559

				7		7.14				4.0178174601

				7.25				6.83				1.7224014244

				8		6.60				1.1401754251

				8.25				7.13				3.6815175442

				9		6.40				1.949358869

				9.25				6.50				1.2247448714

				10		5.67				1.032795559

				10.25				7.50				1.3844373105

				11		7.83				3.0605010483

				11.25				7.25				1.2583057392

				12		7.00				1.4142135624

				12.25				6.00				0.8164965809

				13		6.60				2.2211108332

				13.25				7.14				3.009143575

				14		6.50				0.8366600265

				14.25				7.00				1

				15		6.60				1.949358869

				15.25				6.31				2.2503560972

				16		5.40				1.7763883459

				16.25				6.50				1.5275252317

				17		6.00				3.1622776602

				17.25				6.70				1.251665557

				18		6.83				1.7224014244

				18.25				7.00				2.5495097568

				19		5.25				2.1876275473

				19.25				5.50				1

				20		6.67				1.8027756377

				20.25				7.17				1.6966991126

				21		4.42				0.95

				21.25				4.02				1.19

				22		4.01				1.25

				22.25				3.81				1.18

				23		3.99				0.94

				23.25				4.09				1.17

				24		4.29				1.07

				24.25				4.46				1.06

				25		4.83				1.35

				25.25				4.86				1.16

				26		4.92				1.08

				26.25				5.14				1.17

				27		4.98				1.26

				27.25				5.36				1.45

				28		5.18				1.23

				28.25				5.41				1.43

				29		5.67				1.39

				29.25				5.94				1.39

				30		5.50				1.32

				30.25				5.72				1.03





Dig Body Flex
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Dig Freg

		1		1		3.0495901364

		2		2		3

		3		3		0.9831920803

		4		4		1.133893419

		5		5		NaN

		6		6		2.0854750896

		7		7		4.0178174601

		8		8		1.1401754251

		9		9		1.949358869

		10		10		1.032795559

		11		11		3.0605010483

		12		12		1.4142135624

		13		13		2.2211108332

		14		14		0.8366600265

		15		15		1.949358869

		16		16		1.7763883459

		17		17		3.1622776602

		18		18		1.7224014244

		19		19		2.1876275473

		20		20		1.8027756377

		21		21		NaN

		22		22		0.9537690791

		23		23		1.251023207

		24		24		0.9390648982

		25		25		1.070064594

		26		26		1.3509555701

		27		27		1.0815472174

		28		28		1.259308773

		29		29		1.2302992984

		30		30		1.3919410907

		31		31		1.3228756555



Observation Minute

Mean Body Flexures Per Dig
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Density

		1		1		1		1

		1.25		1.25		1.25		1.25

		2		2		2		2

		2.25		2.25		2.25		2.25

		3		3		3		3

		3.25		3.25		3.25		3.25

		4		4		4		4

		4.25		4.25		4.25		4.25

		5		5		5		5

		5.25		5.25		5.25		5.25

		6		6		6		6

		6.25		6.25		6.25		6.25

		7		7		7		7

		7.25		7.25		7.25		7.25

		8		8		8		8

		8.25		8.25		8.25		8.25

		9		9		9		9

		9.25		9.25		9.25		9.25

		10		10		10		10

		10.25		10.25		10.25		10.25

		11		11		11		11

		11.25		11.25		11.25		11.25

		12		12		12		12

		12.25		12.25		12.25		12.25

		13		13		13		13

		13.25		13.25		13.25		13.25

		14		14		14		14

		14.25		14.25		14.25		14.25

		15		15		15		15

		15.25		15.25		15.25		15.25

		16		16		16		16

		16.25		16.25		16.25		16.25

		17		17		17		17

		17.25		17.25		17.25		17.25

		18		18		18		18

		18.25		18.25		18.25		18.25

		19		19		19		19

		19.25		19.25		19.25		19.25

		20		20		20		20

		20.25		20.25		20.25		20.25

		21		21		21		21

		21.25		21.25		21.25		21.25

		22		22		22		22

		22.25		22.25		22.25		22.25

		23		23		23		23

		23.25		23.25		23.25		23.25

		24		24		24		24

		24.25		24.25		24.25		24.25

		25		25		25		25

		25.25		25.25		25.25		25.25

		26		26		26		26

		26.25		26.25		26.25		26.25

		27		27		27		27

		27.25		27.25		27.25		27.25

		28		28		28		28

		28.25		28.25		28.25		28.25

		29		29		29		29

		29.25		29.25		29.25		29.25

		30		30		30		30

		30.25		30.25		30.25		30.25
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In stream Distribution

		1		1		1		1		NaN		3.0495901364		NaN

		1.25		1.25		1.25		1.25		0.9746794345		NaN		0.9746794345

		2		2		2		2		NaN		3		NaN

		2.25		2.25		2.25		2.25		0.8366600265		NaN		0.8366600265

		3		3		3		3		NaN		0.9831920803		NaN

		3.25		3.25		3.25		3.25		2.5166114784		NaN		2.5166114784

		4		4		4		4		NaN		1.133893419		NaN

		4.25		4.25		4.25		4.25		1.2724180206		NaN		1.2724180206

		5		5		5		5		NaN		NaN		NaN

		5.25		5.25		5.25		5.25		1.1801936887		NaN		1.1801936887

		6		6		6		6		NaN		2.0854750896		NaN

		6.25		6.25		6.25		6.25		1.032795559		NaN		1.032795559

		7		7		7		7		NaN		4.0178174601		NaN

		7.25		7.25		7.25		7.25		1.7224014244		NaN		1.7224014244

		8		8		8		8		NaN		1.1401754251		NaN

		8.25		8.25		8.25		8.25		3.6815175442		NaN		3.6815175442

		9		9		9		9		NaN		1.949358869		NaN

		9.25		9.25		9.25		9.25		1.2247448714		NaN		1.2247448714

		10		10		10		10		NaN		1.032795559		NaN

		10.25		10.25		10.25		10.25		1.3844373105		NaN		1.3844373105

		11		11		11		11		NaN		3.0605010483		NaN

		11.25		11.25		11.25		11.25		1.2583057392		NaN		1.2583057392

		12		12		12		12		NaN		1.4142135624		NaN

		12.25		12.25		12.25		12.25		0.8164965809		NaN		0.8164965809

		13		13		13		13		NaN		2.2211108332		NaN

		13.25		13.25		13.25		13.25		3.009143575		NaN		3.009143575

		14		14		14		14		NaN		0.8366600265		NaN

		14.25		14.25		14.25		14.25		1		NaN		1

		15		15		15		15		NaN		1.949358869		NaN

		15.25		15.25		15.25		15.25		2.2503560972		NaN		2.2503560972

		16		16		16		16		NaN		1.7763883459		NaN

		16.25		16.25		16.25		16.25		1.5275252317		NaN		1.5275252317

		17		17		17		17		NaN		3.1622776602		NaN

		17.25		17.25		17.25		17.25		1.251665557		NaN		1.251665557

		18		18		18		18		NaN		1.7224014244		NaN

		18.25		18.25		18.25		18.25		2.5495097568		NaN		2.5495097568

		19		19		19		19		NaN		2.1876275473		NaN

		19.25		19.25		19.25		19.25		1		NaN		1

		20		20		20		20		NaN		1.8027756377		NaN

		20.25		20.25		20.25		20.25		1.6966991126		NaN		1.6966991126

										NaN		NaN		NaN

										NaN		NaN		NaN

		21		21		21		21		NaN		0.9537690791		NaN

		21.25		21.25		21.25		21.25		1.1905536694		NaN		1.1905536694

		22		22		22		22		NaN		1.251023207		NaN

		22.25		22.25		22.25		22.25		1.1845919977		NaN		1.1845919977

		23		23		23		23		NaN		0.9390648982		NaN

		23.25		23.25		23.25		23.25		1.1674084322		NaN		1.1674084322

		24		24		24		24		NaN		1.070064594		NaN

		24.25		24.25		24.25		24.25		1.0597281328		NaN		1.0597281328

		25		25		25		25		NaN		1.3509555701		NaN

		25.25		25.25		25.25		25.25		1.1621627348		NaN		1.1621627348

		26		26		26		26		NaN		1.0815472174		NaN

		26.25		26.25		26.25		26.25		1.1669820302		NaN		1.1669820302

		27		27		27		27		NaN		1.259308773		NaN

		27.25		27.25		27.25		27.25		1.4484654377		NaN		1.4484654377

		28		28		28		28		NaN		1.2302992984		NaN

		28.25		28.25		28.25		28.25		1.4307655109		NaN		1.4307655109

		29		29		29		29		NaN		1.3919410907		NaN

		29.25		29.25		29.25		29.25		1.3936669948		NaN		1.3936669948

		30		30		30		30		NaN		1.3228756555		NaN

		30.25		30.25		30.25		30.25		1.0341394705		NaN		1.0341394705
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PAR Figs

		

						Hatch		Wild		1 stdev H		1 stdev W

				1		0.35				0.4893604849

				1.25				0.3333333333				0.5646597026

				2		0.4285714286				0.5976143047

				2.25				0.4				0.5773502692

				3		0.3333333333				0.4830458915

				3.25				0.28				0.5416025603

				4		0.5238095238				0.5117663157

				4.25				0.3333333333				0.4803844614

				5		0.2857142857				0.4629100499

				5.25				0.5185185185				0.7529618629

				6		0.5454545455				0.7385489459

				6.25				0.2962962963				0.465321627

				7		0.5				0.5976143047

				7.25				0.3214285714				0.4755948656

				8		0.4090909091				0.6661253213

				8.25				0.5				0.6297235299

				9		0.2916666667				0.4643056215

				9.25				0.4516129032				0.5679618342

				10		0.4782608696				0.6653478391

				10.25				0.4516129032				0.5679618342

				11		0.3913043478				0.4990108793

				11.25				0.2941176471				0.523936832

				12		0.375				0.494535355

				12.25				0.4411764706				0.6601733689

				13		0.5416666667				0.5089773777

				13.25				0.5428571429				0.6108266888

				14		0.3043478261				0.4704719689

				14.25				0.2285714286				0.4260429615

				15		0.2916666667				0.4643056215

				15.25				0.4444444444				0.557773351

				16		0.4642857143				0.5762035942

				16.25				0.6486486486				0.6756156129

				17		0.4666666667				0.5713464637

				17.25				0.3333333333				0.4775669329

				18		0.3225806452				0.4751909633

				18.25				0.35				0.5334935657

				19		0.3939393939				0.4961976634

				19.25				0.45				0.5523841101

				20		0.4545454545				0.61699418

				20.25				0.4390243902				0.5936657514

				21		6.78				1.44

				21.25				6.92				1.82

				22		3.14				1.27

				22.25				3.35				1.15

				23		2.50				1.16

				23.25				2.69				1.04

				24		2.06				1.18

				24.25				2.54				1.22

				25		2.13				0.84

				25.25				2.12				0.96

				26		1.70				0.97

				26.25				2.13				0.90

				27		1.54				0.88

				27.25				1.88				0.86

				28		1.09				0.64

				28.25				1.44				0.71

				29		1.14				0.67

				29.25				1.60				0.82

				30		1.06				0.80

				30.25				1.53				0.83





PAR Figs

		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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		1		1		0.4893604849		NaN

		1.25		1.25		NaN		0.5646597026

		2		2		0.5976143047		NaN

		2.25		2.25		NaN		0.5773502692

		3		3		0.4830458915		NaN

		3.25		3.25		NaN		0.5416025603

		4		4		0.5117663157		NaN

		4.25		4.25		NaN		0.4803844614

		5		5		0.4629100499		NaN

		5.25		5.25		NaN		0.7529618629

		6		6		0.7385489459		NaN

		6.25		6.25		NaN		0.465321627

		7		7		0.5976143047		NaN

		7.25		7.25		NaN		0.4755948656

		8		8		0.6661253213		NaN

		8.25		8.25		NaN		0.6297235299

		9		9		0.4643056215		NaN

		9.25		9.25		NaN		0.5679618342

		10		10		0.6653478391		NaN

		10.25		10.25		NaN		0.5679618342

		11		11		0.4990108793		NaN

		11.25		11.25		NaN		0.523936832

		12		12		0.494535355		NaN

		12.25		12.25		NaN		0.6601733689

		13		13		0.5089773777		NaN

		13.25		13.25		NaN		0.6108266888

		14		14		0.4704719689		NaN

		14.25		14.25		NaN		0.4260429615

		15		15		0.4643056215		NaN

		15.25		15.25		NaN		0.557773351

		16		16		0.5762035942		NaN

		16.25		16.25		NaN		0.6756156129

		17		17		0.5713464637		NaN

		17.25		17.25		NaN		0.4775669329

		18		18		0.4751909633		NaN

		18.25		18.25		NaN		0.5334935657

		19		19		0.4961976634		NaN

		19.25		19.25		NaN		0.5523841101

		20		20		0.61699418		NaN

		20.25		20.25		NaN		0.5936657514

						NaN		NaN

						NaN		NaN

		21		21		1.4363366817		NaN

		21.25		21.25		NaN		1.8231954947

		22		22		1.2725681082		NaN

		22.25		22.25		NaN		1.1502508088

		23		23		1.1602743465		NaN

		23.25		23.25		NaN		1.0370134162

		24		24		1.1750085792		NaN

		24.25		24.25		NaN		1.2209653159

		25		25		0.8443713419		NaN

		25.25		25.25		NaN		0.9603897567

		26		26		0.9743076323		NaN

		26.25		26.25		NaN		0.8995528902

		27		27		0.8846517369		NaN

		27.25		27.25		NaN		0.8638019716

		28		28		0.6386663737		NaN

		28.25		28.25		NaN		0.7118052168

		29		29		0.6691131581		NaN

		29.25		29.25		NaN		0.8207826817

		30		30		0.8017837257		NaN

		30.25		30.25		NaN		0.8338093878
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		1		1		3.0495901364		NaN

		1.25		1.25		NaN		0.9746794345

		2		2		3		NaN

		2.25		2.25		NaN		0.8366600265

		3		3		0.9831920803		NaN

		3.25		3.25		NaN		2.5166114784

		4		4		1.133893419		NaN

		4.25		4.25		NaN		1.2724180206

		5		5		NaN		NaN

		5.25		5.25		NaN		1.1801936887

		6		6		2.0854750896		NaN

		6.25		6.25		NaN		1.032795559

		7		7		4.0178174601		NaN

		7.25		7.25		NaN		1.7224014244

		8		8		1.1401754251		NaN

		8.25		8.25		NaN		3.6815175442

		9		9		1.949358869		NaN

		9.25		9.25		NaN		1.2247448714

		10		10		1.032795559		NaN

		10.25		10.25		NaN		1.3844373105

		11		11		3.0605010483		NaN

		11.25		11.25		NaN		1.2583057392

		12		12		1.4142135624		NaN

		12.25		12.25		NaN		0.8164965809

		13		13		2.2211108332		NaN

		13.25		13.25		NaN		3.009143575

		14		14		0.8366600265		NaN

		14.25		14.25		NaN		1

		15		15		1.949358869		NaN

		15.25		15.25		NaN		2.2503560972

		16		16		1.7763883459		NaN

		16.25		16.25		NaN		1.5275252317

		17		17		3.1622776602		NaN

		17.25		17.25		NaN		1.251665557

		18		18		1.7224014244		NaN

		18.25		18.25		NaN		2.5495097568

		19		19		2.1876275473		NaN

		19.25		19.25		NaN		1

		20		20		1.8027756377		NaN

		20.25		20.25		NaN		1.6966991126

						NaN		NaN

						NaN		NaN

		21		21		0.9537690791		NaN

		21.25		21.25		NaN		1.1905536694

		22		22		1.251023207		NaN

		22.25		22.25		NaN		1.1845919977

		23		23		0.9390648982		NaN

		23.25		23.25		NaN		1.1674084322

		24		24		1.070064594		NaN

		24.25		24.25		NaN		1.0597281328

		25		25		1.3509555701		NaN

		25.25		25.25		NaN		1.1621627348

		26		26		1.0815472174		NaN

		26.25		26.25		NaN		1.1669820302

		27		27		1.259308773		NaN

		27.25		27.25		NaN		1.4484654377

		28		28		1.2302992984		NaN

		28.25		28.25		NaN		1.4307655109

		29		29		1.3919410907		NaN

		29.25		29.25		NaN		1.3936669948

		30		30		1.3228756555		NaN

		30.25		30.25		NaN		1.0341394705



Hatch

Wild

Observation Minute

Mean Body Flexures Per Min
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7.1428571429
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7
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6.6
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6.8333333333

7
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6.6666666667

7.1666666667

4.4240362812
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4.2872222222

4.4565217391
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4.8611111111
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5.9358974359

5.5

5.7222222222



		Female Redd Data

		Density vs Survival

		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

		Mean Values

		Pop		n		Density		% Spawn		AED Sur		PED Sur				Density		sqrt Den		% Spawn				SUMMARY OUTPUT

		01 Low		6		6		81.34		61.14		60.43				6		2.45		81.34

		01 Low		2		2		85.48		53.88		53.57				2		1.41		85.48				Regression Statistics

		01 Low		11		11		68.96		46.04		39.89				11		3.32		68.96				Multiple R		0.7724

		02 Up		2		3		86.43		51.36		51.17				3		1.73		86.43				R Square		0.5966

		02 Up		4		6		75.37		43.87		41.44				6		2.45		75.37				Adjusted R Square		0.5742

		02 Up		14		15		73.32		47.24		43.21				15		3.87		73.32				Standard Error		4.4577

		02 Low		1		2		79.72		65.99		64.00				2		1.41		79.72				Observations		20.0000

		02 Low		3		5		82.98		59.53		56.32				5		2.24		82.98

		02 Low		11		14		68.03		49.64		40.06				14		3.74		68.03				ANOVA

		03 All		5		2		82.58		61.05		59.27				2		1.41		82.58						df		SS		MS		F		Significance F

		03 All		5		5		79.97		54.24		52.47				5		2.24		79.97				Regression		1.0000		528.9733		528.9733		26.6202		0.0001

		03 All		7		7		69.37		49.78		45.46				7		2.65		69.37				Residual		18.0000		357.6807		19.8712

		04 All		2		3		83.80		57.33		56.79				3		1.73		83.80				Total		19.0000		886.6541

		04 All		3		1		81.40		56.50		54.30				1		1.00		81.40

		04 All		3		4		79.23		53.84		51.78				4		2.00		79.23						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		04 All		9		10		83.92		47.67		47.13				10		3.16		83.92				Intercept		92.1778		2.7740		33.2293		0.0000		86.3499		98.0057		86.3499		98.0057

		05 All		1		1		90.00		53.83		53.83				1		1.00		90.00				X Variable 1		-5.8675		1.1372		-5.1595		0.0001		-8.2567		-3.4783		-8.2567		-3.4783

		05 All		1		3		79.29		62.23		60.48				3		1.73		79.29

		05 All		3		5		80.97		63.35		61.54				5		2.24		80.97																								% Spawned

		05 All		9		14		64.27		59.93		47.83				14		3.74		64.27																								Where 90		100%

																								RESIDUAL OUTPUT																				80		97%

		Craig had the idea of comparing the slopes of this relationship																																										70		88.3

		for hatchery and wild females so we will give that a try.																						Observation		Predicted Y		Residuals																60		75%

																								1.0000		77.8055		3.5345

																								2.0000		83.8799		1.6001																Density				m2 per fem

																								3.0000		72.7176		-3.7581																1		1		74.5

																								4.0000		82.0150		4.4150																2		4		18.6

																								5.0000		77.8055		-2.4355																3		9		8.3

																								6.0000		69.4532		3.8641																4		16		4.7

																								7.0000		83.8799		-4.1599

																								8.0000		79.0577		3.9223

																								9.0000		70.2237		-2.1945

																								10.0000		83.8799		-1.2999

																								11.0000		79.0577		0.9123

																								12.0000		76.6539		-7.2839

																								13.0000		82.0150		1.7850

																								14.0000		86.3103		-4.9103

																								15.0000		80.4429		-1.2129

																								16.0000		73.6232		10.3015

																								17.0000		86.3103		3.6897

																								18.0000		82.0150		-2.7250

																								19.0000		79.0577		1.9123

																								20.0000		70.2237		-5.9566

																Density		sqrt Den		AED Sur				SUMMARY OUTPUT

																6		2.45		61.14

																2		1.41		53.88				Regression Statistics				Female Redd Data

																11		3.32		46.04				Multiple R		0.4545		Density vs Survival

																3		1.73		51.36				R Square		0.2066		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		43.87				Adjusted R Square		0.1625

																15		3.87		47.24				Standard Error		5.7929

																2		1.41		65.99				Observations		20.0000

																5		2.24		59.53

																14		3.74		49.64				ANOVA

																2		1.41		61.05						df		SS		MS		F		Significance F

																5		2.24		54.24				Regression		1.0000		157.2894		157.2894		4.6872		0.0441

																7		2.65		49.78				Residual		18.0000		604.0340		33.5574

																3		1.73		57.33				Total		19.0000		761.3234

																1		1.00		56.50

																4		2.00		53.84						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.67				Intercept		62.2053		3.6049		17.2560		0.0000		54.6318		69.7789		54.6318		69.7789

																1		1.00		53.83				X Variable 1		-3.1995		1.4778		-2.1650		0.0441		-6.3044		-0.0947		-6.3044		-0.0947

																3		1.73		62.23

																5		2.24		63.35

																14		3.74		59.93

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		54.3682		6.7718

																								2.0000		57.6806		-3.8006

																								3.0000		51.5938		-5.5501

																								4.0000		56.6636		-5.3036

																								5.0000		54.3682		-10.4982

																								6.0000		49.8137		-2.5784

																								7.0000		57.6806		8.3094

																								8.0000		55.0510		4.4790

																								9.0000		50.2339		-0.5891

																								10.0000		57.6806		3.3694

																								11.0000		55.0510		-0.8110

																								12.0000		53.7402		-3.9602

																								13.0000		56.6636		0.6664

																								14.0000		59.0058		-2.5058

																								15.0000		55.8063		-1.9663

																								16.0000		52.0876		-4.4190

																								17.0000		59.0058		-5.1758

																								18.0000		56.6636		5.5664

																								19.0000		55.0510		8.2990

																								20		50.2338571221		9.6967228779

																Density		sqrt Den		PED Sur				SUMMARY OUTPUT

																6		2.45		60.43

																2		1.41		53.57				Regression Statistics				Female Redd Data

																11		3.32		39.89				Multiple R		0.6930		Density vs Survival

																3		1.73		51.17				R Square		0.4802		C:/Data/Cle Elum Data/CleElumData/RS 2007 Data For RS Report

																6		2.45		41.44				Adjusted R Square		0.4514

																15		3.87		43.21				Standard Error		5.4968

																2		1.41		64.00				Observations		20.0000

																5		2.24		56.32

																14		3.74		40.06				ANOVA

																2		1.41		59.27						df		SS		MS		F		Significance F

																5		2.24		52.47				Regression		1.0000		502.5248		502.5248		16.6318		0.0007

																7		2.65		45.46				Residual		18.0000		543.8634		30.2146

																3		1.73		56.79				Total		19.0000		1046.3882

																1		1.00		54.30

																4		2.00		51.78						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																10		3.16		47.13				Intercept		65.0665		3.4206		19.0220		0.0000		57.8801		72.2529		57.8801		72.2529

																1		1.00		53.83				X Variable 1		-5.7189		1.4023		-4.0782		0.0007		-8.6651		-2.7728		-8.6651		-2.7728

																3		1.73		60.48

																5		2.24		61.54

																14		3.74		47.83

																								RESIDUAL OUTPUT

																								Observation		Predicted Y		Residuals

																								1.0000		51.0581		9.3719

																								2.0000		56.9787		-3.4087

																								3.0000		46.0990		-6.2073

																								4.0000		55.1610		-3.9910

																								5.0000		51.0581		-9.6181

																								6.0000		42.9172		0.2896

																								7.0000		56.9787		7.0213

																								8.0000		52.2786		4.0414

																								9.0000		43.6683		-3.6089

																								10.0000		56.9787		2.2913

																								11.0000		52.2786		0.1914

																								12.0000		49.9357		-4.4757

																								13.0000		55.1610		1.6290

																								14.0000		59.3476		-5.0476

																								15.0000		53.6287		-1.8487

																								16.0000		46.9817		0.1469

																								17.0000		59.3476		-5.5176

																								18.0000		55.1610		5.3190

																								19.0000		52.2786		9.2614

																								20.0000		43.6683		4.1603
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														egg deposition or percent spawned
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Factors Responsible For 
Differences In Breeding Success

Differences Between Wild & Hatchery Females

•Redd Location (more at tail end of sections)

•Redd Abandonment (less likely to abandon)

•Egg Burial Time (more rapid burial)



Comparing The Breeding Success Of 
Naturally Spawning Wild- & Hatchery-

Origin  Male Spring Chinook



Factors Affecting Breeding Success In 
Hatchery and Wild Males

Capacity To:
a) Find Females &

Defend Them 
From Rivals 

b) Fertilize Eggs

Male Breeding Success = No. Of Fry Sired In A Fry Sample
No. Of Fry In The Sample



Factors Examined That May Affect Male 
Breeding Success

Morphological & 
Physiological Behavioral

Longevity Agonism

Body Weight Courtship



Affect of Male Longevity On Breeding 
Success
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Negative Relationship
Tau = -0.39, P = <0.01



Male Body Weight
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P = 0.08
4.2 kg vs. 3.8 kg
.374 kg Difference

Mean r2 = .26
P = < 0.001
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Mean Attacks Per Min =  Total Attacks Delivered To Opponents
Min Observed

Male Behavior: Agonism



Mean Attacks Per Min

Wilds > 
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Male Behavior: Agonism

% Positive Agonism =      Number Of Attacks Delivered To Opponents
(No. Attacks Delivered) + (No. Attacks Received)
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Male Behavior: Agonism

Dominance =       Number Of Males Dominated
(Total Males In Test Group) - 1
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Male Behavior: Courting

Mean Reproductive        (Courting Acts) + (Delivered Attacks)
Behaviors Per Min Min Observed

=



Mean Reproductive Behavior
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Male Breeding Success

• Number of Mates
• Production of Progeny
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Mean Breeding Success
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Differences In Wild & Hatchery Males

•Wild Males Were More Aggressive
•Wild Males Exhibited Greater Dominance Over Rivals 
•Wild Males Expressed More Reproductive Behaviors Per Min

•Wild Males Were Larger Than Hatchery Males (Knudsen et al. 2006)

•No Difference Detected In The Number Of Mates
•No Difference Detected In Breeding Success

•The significance of the differences seen depends upon their origin.
If it is largely genetic then: Repeated Exposure To Artificial Culture 
May Reduce The Breeding Success Of Hatchery Males



What’s Next?

Wild & 1st Generation Hatchery
Fish Experienced Different
Early Environments 

Therefore:

The Relative Importance of 
Genetic Change & Environmental
Effects On Breeding Success
Cannot Be Disentangled 



On-Going Study
• Create Homogenous 
Populations Of First- & 
Second Generation Hatchery
Fish
• Allow The Fish To Spawn
Naturally
• Determine Survival Of 
Deposited Eggs  & % Fecundity-
To Fry Conversion Rates In 
Each Population



Statistical Approach

3-Factor Mixed Nested ANOVA

Fixed: Fish Type; 1st & 2nd Generation Hatchery 
Adults

Random: Year
Location Of Population In The Artificial 
Stream

Response Variables:   Deposited Egg Survival
% Of Absolute Fecundity Converted To Fry

(In This Design Environmental Effects Are Held Constant)



Analytical Goal

Determine The % Of Variation Associated With Fry Production
That Is Linked To Each 
Of Our Factors:

Fish Type: 1ST & 2nd Generation
Hatchery Fish

Year: 2006, etc.

Section: 1-1, 1-2, etc.
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