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Objective Monitor the impacts of avian 
predation on juvenile salmonids 
on the Yakima River

Great Blue Heron June 2005 

•Hotspot Surveys
•River Reach Surveys

•Acclimation Site Surveys
•North Fork Teanaway

•Aerial Surveys
•Pelican Carcass Surveys



Study Location

Hotspots:

•Chandler Juvenile 
Fish Facility

•Horn Rapids Dam

Acclimation 
Sites:

•Spring Chinook

•Coho



River Reaches

Stratum I

Stratum II

Stratum III



Data Collection Methods – Hotspots

 Spring

 3x per week

 AM and PM

 Abundance counts

 Timed intervals between 
successful takes by a 
single gull to determine 
actual consumption of 
salmonids

Horn Rapids and Chandler

Black-crowned night Heron



Data Collection Methods – River Reaches

 Boat surveys

 Abundance counts

 Spring: 
Entire River
once every two weeks

 Summer:
Stratum 1 and 2
once a week



Data Collection Methods – Acclimation Sites

 Surveys conducted between January and mid May

 Piscivorous birds counted  2 to 3 times a day
Jack Creek 
Acclimation Site



Aerial surveys:

•Appox. 1x per month



Piscivorous Birds Observed 2002-2004:

American White Pelican



Bald Eagle

Belted Kingfisher



Black-crowned Night Herons

Chandler Juvenile Fish Facility



California Gull

Ring-billed Gull



Caspian Tern

Forster’s Tern



Common Mergansers

Hooded Merganser



Great Blue Heron

Great Egret



Osprey

Double-crested Cormorant



Other species observed:

Harlequin Duck

Barrow’s 
Goldeneye



Results - Hotspots

Chandler outlet pipe



Average Daily Gull Abundances–
Chandler 2002-2004

Results - Hotspots
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2002:  16  gulls per day
2003:    8  gulls per day
2004:  1.3 gulls per day
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Sheet1

		Date		Jdate				NormalizedDate		Mean2002		StDev2002		Mean2003		StDev2003		Mean2004		StDev2004

		01-Apr-02		91		92		4/1

		02-Apr-02		92		93		4/2

		03-Apr-02		93		94		4/3

		04-Apr-02		94		95		4/4

		05-Apr-02		95		96		4/5

		06-Apr-02		96		97		4/6

		07-Apr-02		97		98		4/7

		08-Apr-02		98		99		4/8

		09-Apr-02		99		100		4/9

		10-Apr-02		100		101		4/10

		11-Apr-02		101		102		4/11

		12-Apr-02		102		103		4/12		0.2916666667		0.6200562047

		13-Apr-02		103		104		4/13

		14-Apr-02		104		105		4/14

		15-Apr-02		105		106		4/15		0		0

		16-Apr-02		106		107		4/16

		17-Apr-02		107		108		4/17		0.1666666667		0.5773502692

		18-Apr-02		108		109		4/18

		19-Apr-02		109		110		4/19		4.17E-02		0.1443375673

		20-Apr-02		110		111		4/20

		21-Apr-02		111		112		4/21

		22-Apr-02		112		113		4/22		2.3636363636		1.6746777166

		23-Apr-02		113		114		4/23

		24-Apr-02		114		115		4/24		50		11.8136573507

		25-Apr-02		115		116		4/25

		26-Apr-02		116		117		4/26		55.9772727273		24.2047207481

		27-Apr-02		117		118		4/27

		28-Apr-02		118		119		4/28

		29-Apr-02		119		120		4/29		68.6875		22.245505164

		30-Apr-02		120		121		4/30

		01-May-02		121		122		5/1

		02-May-02		122		123		5/2

		03-May-02		123		124		5/3		22.4423076923		7.9577973373

		04-May-02		124		125		5/4

		05-May-02		125		126		5/5

		06-May-02		126		127		5/6		5.5588235294		5.2377307614

		07-May-02		127		128		5/7

		08-May-02		128		129		5/8		28.5		14.7528661223

		09-May-02		129		130		5/9

		10-May-02		130		131		5/10		43.224137931		26.3664377459

		11-May-02		131		132		5/11

		12-May-02		132		133		5/12

		13-May-02		133		134		5/13		98.15625		26.5905489162

		14-May-02		134		135		5/14

		15-May-02		135		136		5/15		52.625		23.232520311

		16-May-02		136		137		5/16

		17-May-02		137		138		5/17		46.5625		26.1934311104

		18-May-02		138		139		5/18

		19-May-02		139		140		5/19

		20-May-02		140		141		5/20		11.4642857143		7.6345980845

		21-May-02		141		142		5/21

		22-May-02		142		143		5/22		2.25		1.626109089

		23-May-02		143		144		5/23

		24-May-02		144		145		5/24		9.1923076923		5.6772149185

		25-May-02		145		146		5/25

		26-May-02		146		147		5/26

		27-May-02		147		148		5/27

		28-May-02		148		149		5/28

		29-May-02		149		150		5/29		1.3846153846		0.8454250941

		30-May-02		150		151		5/30

		31-May-02		151		152		5/31		0.7916666667		0.5822500764

		01-Jun-02		152		153		6/1

		02-Jun-02		153		154		6/2

		03-Jun-02		154		155		6/3		4.8333333333		5.6902361883

		04-Jun-02		155		156		6/4

		05-Jun-02		156		157		6/5		0.6666666667		0.5773502692

		06-Jun-02		157		158		6/6

		07-Jun-02		158		159		6/7		0.5416666667		0.7525210155

		08-Jun-02		159		160		6/8

		09-Jun-02		160		161		6/9

		10-Jun-02		161		162		6/10		4.17E-02		0.1443375673

		11-Jun-02		162		163		6/11

		12-Jun-02		163		164		6/12		0.4166666667		0.5149286505

		13-Jun-02		164		165		6/13

		14-Jun-02		165		166		6/14		3.6666666667		2.7163924383

		15-Jun-02		166		167		6/15

		16-Jun-02		167		168		6/16

		17-Jun-02		168		169		6/17		4.17E-02		0.1443375673

		18-Jun-02		169		170		6/18

		19-Jun-02		170		171		6/19		8.33E-02		0.194624736

		20-Jun-02		171		172		6/20

		21-Jun-02		172		173		6/21		0.8333333333		0.6154574549

		22-Jun-02		173		174		6/22

		23-Jun-02		174		175		6/23

		24-Jun-02		175		176		6/24		0.375		0.4826536496

		25-Jun-02		176		177		6/25

		26-Jun-02		177		178		6/26		4		3.1694565063

		27-Jun-02		178		179		6/27

		28-Jun-02		179		180		6/28		5.9583333333		4.1966346546

		29-Jun-02		180		181		6/29

		30-Jun-02		181		182		6/30

		01-Jul-02		182		183		7/1

		02-Jul-02		183		184		7/2

		03-Jul-02		184		185		7/3

		04-Jul-02		185		186		7/4

		05-Jul-02		186		187		7/5

		06-Jul-02		187		188		7/6

		07-Jul-02		188		189		7/7

		08-Jul-02		189		190		7/8

		09-Jul-02		190		191		7/9

		10-Jul-02		191		192		7/10

		11-Jul-02		192		193		7/11

		12-Jul-02		193		194		7/12

		13-Jul-02		194		195		7/13

		14-Jul-02		195		196		7/14

		15-Jul-02		196		197		7/15

		16-Jul-02		197		198		7/16

		17-Jul-02		198		199		7/17

		18-Jul-02		199		200		7/18

		19-Jul-02		200		201		7/19

		31-Mar-03		90		91		3/31

		01-Apr-03		91		92		4/1

		02-Apr-03		92		93		4/2

		03-Apr-03		93		94		4/3

		04-Apr-03		94		95		4/4

		05-Apr-03		95		96		4/5

		06-Apr-03		96		97		4/6

		07-Apr-03		97		98		4/7						0.42		1.02

		08-Apr-03		98		99		4/8

		09-Apr-03		99		100		4/9						2.58		2.84

		10-Apr-03		100		101		4/10

		11-Apr-03		101		102		4/11						3.58		0.38

		12-Apr-03		102		103		4/12

		13-Apr-03		103		104		4/13

		14-Apr-03		104		105		4/14						3.17		3.25

		15-Apr-03		105		106		4/15

		16-Apr-03		106		107		4/16						7.17		2.08

		17-Apr-03		107		108		4/17

		18-Apr-03		108		109		4/18						10.73		3.32

		19-Apr-03		109		110		4/19

		20-Apr-03		110		111		4/20

		21-Apr-03		111		112		4/21						3.33		1.03

		22-Apr-03		112		113		4/22

		23-Apr-03		113		114		4/23						16.67		14.19

		24-Apr-03		114		115		4/24

		25-Apr-03		115		116		4/25						13		0.87

		26-Apr-03		116		117		4/26

		27-Apr-03		117		118		4/27

		28-Apr-03		118		119		4/28						8.61		1.98

		29-Apr-03		119		120		4/29

		30-Apr-03		120		121		4/30						24.5		2.6

		01-May-03		121		122		5/1

		02-May-03		122		123		5/2						13.83		3.4

		03-May-03		123		124		5/3

		04-May-03		124		125		5/4

		05-May-03		125		126		5/5						6.5		3.61

		06-May-03		126		127		5/6

		07-May-03		127		128		5/7						15.38		1.85

		08-May-03		128		129		5/8

		09-May-03		129		130		5/9						66.68		16.62

		10-May-03		130		131		5/10

		11-May-03		131		132		5/11

		12-May-03		132		133		5/12						10.08		4.56

		13-May-03		133		134		5/13

		14-May-03		134		135		5/14						16.78		5.8

		15-May-03		135		136		5/15

		16-May-03		136		137		5/16						0.78		0.75

		17-May-03		137		138		5/17

		18-May-03		138		139		5/18

		19-May-03		139		140		5/19						1.72		1.28

		20-May-03		140		141		5/20

		21-May-03		141		142		5/21						7.17		5.67

		22-May-03		142		143		5/22

		23-May-03		143		144		5/23						3.61		2.74

		24-May-03		144		145		5/24

		25-May-03		145		146		5/25

		26-May-03		146		147		5/26

		27-May-03		147		148		5/27

		28-May-03		148		149		5/28						0.22		0.36

		29-May-03		149		150		5/29

		30-May-03		150		151		5/30						0.33		0.58

		31-May-03		151		152		5/31

		01-Jun-03		152		153		6/1

		02-Jun-03		153		154		6/2						1.94		1.29

		03-Jun-03		154		155		6/3

		04-Jun-03		155		156		6/4						0.61		0.49

		05-Jun-03		156		157		6/5

		06-Jun-03		157		158		6/6						6		2.18

		07-Jun-03		158		159		6/7

		08-Jun-03		159		160		6/8

		09-Jun-03		160		161		6/9						1.33		0.96

		10-Jun-03		161		162		6/10

		11-Jun-03		162		163		6/11						1.67		1

		12-Jun-03		163		164		6/12

		13-Jun-03		164		165		6/13						0.83		0.29

		14-Jun-03		165		166		6/14

		15-Jun-03		166		167		6/15

		16-Jun-03		167		168		6/16

		17-Jun-03		168		169		6/17						2.39		1.82

		18-Jun-03		169		170		6/18						0.11		0.22

		19-Jun-03		170		171		6/19

		20-Jun-03		171		172		6/20						6.73		4.36

		21-Jun-03		172		173		6/21

		22-Jun-03		173		174		6/22

		23-Jun-03		174		175		6/23						0.17		0.35

		24-Jun-03		175		176		6/24

		25-Jun-03		176		177		6/25						2.83		2.7

		26-Jun-03		177		178		6/26

		27-Jun-03		178		179		6/27						6.67		1.12

		28-Jun-03		179		180		6/28

		29-Jun-03		180		181		6/29

		30-Jun-03		181		182		6/30						4.85		1.89

		01-Jul-03		182		183		7/1

		02-Jul-03		183		184		7/2

		03-Jul-03		184		185		7/3

		04-Jul-03		185		186		7/4

		05-Jul-03		186		187		7/5

		06-Jul-03		187		188		7/6

		07-Jul-03		188		189		7/7

		08-Jul-03		189		190		7/8

		09-Jul-03		190		191		7/9

		10-Jul-03		191		192		7/10

		11-Jul-03		192		193		7/11

		12-Jul-03		193		194		7/12

		13-Jul-03		194		195		7/13

		14-Jul-03		195		196		7/14

		15-Jul-03		196		197		7/15

		16-Jul-03		197		198		7/16

		17-Jul-03		198		199		7/17

		18-Jul-03		199		200		7/18

		19-Jul-03		200		201		7/19

		30-Mar-04		90				3/30

		31-Mar-04		91				3/31

		01-Apr-04		92				4/1

		02-Apr-04		93				4/2

		03-Apr-04		94				4/3

		04-Apr-04		95				4/4

		05-Apr-04		96				4/5										0.1		0.32

		06-Apr-04		97				4/6

		07-Apr-04		98				4/7										0.06		0.18

		08-Apr-04		99				4/8

		09-Apr-04		100				4/9										0.17		0.39

		10-Apr-04		101				4/10

		11-Apr-04		102				4/11

		12-Apr-04		103				4/12										2.89		0.74

		13-Apr-04		104				4/13

		14-Apr-04		105				4/14										0.46		0.72

		15-Apr-04		106				4/15

		16-Apr-04		107				4/16										0.11		0.22

		17-Apr-04		108				4/17

		18-Apr-04		109				4/18

		19-Apr-04		110				4/19										6.38		3.35

		20-Apr-04		111				4/20

		21-Apr-04		112				4/21										7.46		2.23

		22-Apr-04		113				4/22

		23-Apr-04		114				4/23										1.71		1.18

		24-Apr-04		115				4/24

		25-Apr-04		116				4/25										1.8		1.67

		26-Apr-04		117				4/26

		27-Apr-04		118				4/27

		28-Apr-04		119				4/28										3.57		2.47

		29-Apr-04		120				4/29

		30-Apr-04		121				4/30										1.75		1.18

		01-May-04		122				5/1

		02-May-04		123				5/2

		03-May-04		124				5/3										0		0

		04-May-04		125				5/4

		05-May-04		126				5/5										0.5		0.52

		06-May-04		127				5/6

		07-May-04		128				5/7										4.92		3.44

		08-May-04		129				5/8

		09-May-04		130				5/9

		10-May-04		131				5/10										0.14		0.23

		11-May-04		132				5/11

		12-May-04		133				5/12										0.04		0.14

		13-May-04		134				5/13

		14-May-04		135				5/14										0		0

		15-May-04		136				5/15

		16-May-04		137				5/16

		17-May-04		138				5/17										0.2		0.45

		18-May-04		139				5/18

		19-May-04		140				5/19										0.64		1.43

		20-May-04		141				5/20

		21-May-04		142				5/21										0.13		0.43

		22-May-04		143				5/22

		23-May-04		144				5/23

		24-May-04		145				5/24										0.54		1.29

		25-May-04		146				5/25

		26-May-04		147				5/26										0.13		0.31

		27-May-04		148				5/27

		28-May-04		149				5/28										0		0

		29-May-04		150				5/29

		30-May-04		151				5/30

		31-May-04		152				5/31

		01-Jun-04		153				6/1

		02-Jun-04		154				6/2										0.46		0.78

		03-Jun-04		155				6/3

		04-Jun-04		156				6/4

		05-Jun-04		157				6/5

		06-Jun-04		158				6/6

		07-Jun-04		159				6/7										0.17		0.25

		08-Jun-04		160				6/8

		09-Jun-04		161				6/9

		10-Jun-04		162				6/10

		11-Jun-04		163				6/11										0		0

		12-Jun-04		164				6/12

		13-Jun-04		165				6/13

		14-Jun-04		166				6/14										0.63		1

		15-Jun-04		167				6/15

		16-Jun-04		168				6/16										0.13		0.31

		17-Jun-04		169				6/17

		18-Jun-04		170				6/18										0.75		0.69

		19-Jun-04		171				6/19

		20-Jun-04		172				6/20

		21-Jun-04		173				6/21										0.21		0.33

		22-Jun-04		174				6/22

		23-Jun-04		175				6/23

		24-Jun-04		176				6/24

		25-Jun-04		177				6/25										0.83		0.39

		26-Jun-04		178				6/26

		27-Jun-04		179				6/27

		28-Jun-04		180				6/28										1.18		1.01

		29-Jun-04		181				6/29

		30-Jun-04		182				6/30

		01-Jul-04		183				7/1

		02-Jul-04		184				7/2										7.25		5.25

		03-Jul-04		185				7/3

		04-Jul-04		186				7/4

		05-Jul-04		187				7/5

		06-Jul-04		188				7/6

		07-Jul-04		189				7/7										0.88		0.38

		08-Jul-04		190				7/8

		09-Jul-04		191				7/9										1.13		0.53

		10-Jul-04		192				7/10

		11-Jul-04		193				7/11

		12-Jul-04		194				7/12										0.04		0.14

		13-Jul-04		195				7/13

		14-Jul-04		196				7/14

		15-Jul-04		197				7/15

		16-Jul-04		198				7/16

		17-Jul-04		199				7/17

		18-Jul-04		200				7/18
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		Date		NormalizedDate		Mean2002		St Dev 2002		Mean2003		St Dev 2003		Mean2004		St Dev 2004

		01-Apr-02		4/1

		02-Apr-02		4/2

		03-Apr-02		4/3

		04-Apr-02		4/4

		05-Apr-02		4/5

		06-Apr-02		4/6

		07-Apr-02		4/7

		08-Apr-02		4/8

		09-Apr-02		4/9

		10-Apr-02		4/10

		11-Apr-02		4/11		0.88		0.88

		12-Apr-02		4/12

		13-Apr-02		4/13

		14-Apr-02		4/14

		15-Apr-02		4/15		0.17		0.35

		16-Apr-02		4/16

		17-Apr-02		4/17		0.00		0.00

		18-Apr-02		4/18

		19-Apr-02		4/19		0.00		0.00

		20-Apr-02		4/20

		21-Apr-02		4/21

		22-Apr-02		4/22		2.56		1.35

		23-Apr-02		4/23

		24-Apr-02		4/24		0.89		0.49

		25-Apr-02		4/25

		26-Apr-02		4/26		0.79		0.62

		27-Apr-02		4/27

		28-Apr-02		4/28

		29-Apr-02		4/29		1.60		1.07

		30-Apr-02		4/30		2.88		1.49

		01-May-02		5/1		4.71		2.19

		02-May-02		5/2		7.65		3.81

		03-May-02		5/3

		04-May-02		5/4

		05-May-02		5/5

		06-May-02		5/6		7.13		1.40

		07-May-02		5/7		12.23		5.29

		08-May-02		5/8		7.18		1.31

		09-May-02		5/9		5.35		1.96

		10-May-02		5/10		2.92		0.67

		11-May-02		5/11

		12-May-02		5/12

		13-May-02		5/13		4.61		2.93

		14-May-02		5/14		8.85		3.64

		15-May-02		5/15		4.37		2.26

		16-May-02		5/16		8.03		4.24

		17-May-02		5/17		13.18		5.11

		18-May-02		5/18

		19-May-02		5/19

		20-May-02		5/20

		21-May-02		5/21		46.64		14.26

		22-May-02		5/22		24.34		9.27

		23-May-02		5/23		10.07		9.16

		24-May-02		5/24		9.92		12.18

		25-May-02		5/25

		26-May-02		5/26

		27-May-02		5/27		12.66		4.94

		28-May-02		5/28

		29-May-02		5/29		41.88		20.79

		30-May-02		5/30		8.88		5.75

		31-May-02		5/31		10.25		15.56

		01-Jun-02		6/1

		02-Jun-02		6/2

		03-Jun-02		6/3		0.75		0.58

		04-Jun-02		6/4

		05-Jun-02		6/5		6.54		3.27

		06-Jun-02		6/6

		07-Jun-02		6/7		1.33		1.54

		08-Jun-02		6/8

		09-Jun-02		6/9

		10-Jun-02		6/10		2.69		2.34

		11-Jun-02		6/11

		12-Jun-02		6/12		1.79		1.21

		13-Jun-02		6/13

		14-Jun-02		6/14		7.10		4.52

		15-Jun-02		6/15

		16-Jun-02		6/16

		17-Jun-02		6/17		2.15		1.61

		18-Jun-02		6/18

		19-Jun-02		6/19		1.33		0.69

		20-Jun-02		6/20

		21-Jun-02		6/21		0.67		0.65

		22-Jun-02		6/22

		23-Jun-02		6/23

		24-Jun-02		6/24		16.24		6.86

		25-Jun-02		6/25

		26-Jun-02		6/26		6.79		3.60

		27-Jun-02		6/27

		28-Jun-02		6/28		19.86		5.06

		29-Jun-02		6/29

		30-Jun-02		6/30

		01-Apr-03		4/1

		02-Apr-03		4/2

		03-Apr-03		4/3

		04-Apr-03		4/4

		05-Apr-03		4/5

		06-Apr-03		4/6

		07-Apr-03		4/7						0		0.6

		08-Apr-03		4/8

		09-Apr-03		4/9						1		0.0

		10-Apr-03		4/10

		11-Apr-03		4/11						1		0.3

		12-Apr-03		4/12

		13-Apr-03		4/13

		14-Apr-03		4/14						1		0.9

		15-Apr-03		4/15

		16-Apr-03		4/16						4		1.8

		17-Apr-03		4/17

		18-Apr-03		4/18						2		1.6

		19-Apr-03		4/19

		20-Apr-03		4/20

		21-Apr-03		4/21						0		0.0

		22-Apr-03		4/22

		23-Apr-03		4/23						1		0.4

		24-Apr-03		4/24

		25-Apr-03		4/25						1		0.6

		26-Apr-03		4/26

		27-Apr-03		4/27

		28-Apr-03		4/28						2		2.4

		29-Apr-03		4/29

		30-Apr-03		4/30						7		1.8

		01-May-03		5/1

		02-May-03		5/2						9		1.3

		03-May-03		5/3

		04-May-03		5/4

		05-May-03		5/5						12		1.7

		06-May-03		5/6

		07-May-03		5/7						1		0.8

		08-May-03		5/8

		09-May-03		5/9						9		1.6

		10-May-03		5/10

		11-May-03		5/11

		12-May-03		5/12						6		1.4

		13-May-03		5/13

		14-May-03		5/14						21		8.8

		15-May-03		5/15

		16-May-03		5/16						12		4.2

		17-May-03		5/17

		18-May-03		5/18

		19-May-03		5/19						13		5.1

		20-May-03		5/20

		21-May-03		5/21						5		1.8

		22-May-03		5/22

		23-May-03		5/23						7		7.1

		24-May-03		5/24

		25-May-03		5/25

		26-May-03		5/26

		27-May-03		5/27

		28-May-03		5/28						27		18.9

		29-May-03		5/29

		30-May-03		5/30						22		3.7

		31-May-03		5/31

		01-Jun-03		6/1

		02-Jun-03		6/2						6		4.3

		03-Jun-03		6/3

		04-Jun-03		6/4						6		4.1

		05-Jun-03		6/5

		06-Jun-03		6/6						7		1.5

		07-Jun-03		6/7

		08-Jun-03		6/8

		09-Jun-03		6/9						12		7.4

		10-Jun-03		6/10

		11-Jun-03		6/11						4		3.2

		12-Jun-03		6/12

		13-Jun-03		6/13						18		6.9

		14-Jun-03		6/14

		15-Jun-03		6/15

		16-Jun-03		6/16						5		2.1

		17-Jun-03		6/17

		18-Jun-03		6/18						5		1.7

		19-Jun-03		6/19

		20-Jun-03		6/20						1		0.8

		21-Jun-03		6/21

		22-Jun-03		6/22

		23-Jun-03		6/23						0		0.4

		24-Jun-03		6/24

		25-Jun-03		6/25						1		0.7

		26-Jun-03		6/26

		27-Jun-03		6/27						1		1.0

		28-Jun-03		6/28

		29-Jun-03		6/29

		30-Jun-03		6/30						0		0.2

		01-Apr-04		4/1

		02-Apr-04		4/2

		03-Apr-04		4/3

		04-Apr-04		4/4

		05-Apr-04		4/5

		06-Apr-04		4/6

		07-Apr-04		4/7										2.2		1.3

		08-Apr-04		4/8

		09-Apr-04		4/9										0.6		0.5

		10-Apr-04		4/10

		11-Apr-04		4/11

		12-Apr-04		4/12										0.4		0.8

		13-Apr-04		4/13

		14-Apr-04		4/14										4.5		3.8

		15-Apr-04		4/15

		16-Apr-04		4/16										3.8		2.0

		17-Apr-04		4/17

		18-Apr-04		4/18

		19-Apr-04		4/19										1.1		1.1

		20-Apr-04		4/20

		21-Apr-04		4/21										0.7		0.7

		22-Apr-04		4/22

		23-Apr-04		4/23

		24-Apr-04		4/24

		25-Apr-04		4/25

		26-Apr-04		4/26										1.7		1.0

		27-Apr-04		4/27

		28-Apr-04		4/28										14.7		4.1

		29-Apr-04		4/29

		30-Apr-04		4/30										9.3		5.3

		01-May-04		5/1

		02-May-04		5/2

		03-May-04		5/3										9.4		4.0

		04-May-04		5/4

		05-May-04		5/5										35.6		4.5

		06-May-04		5/6

		07-May-04		5/7										29.0		7.9

		08-May-04		5/8

		09-May-04		5/9

		10-May-04		5/10										38.7		11.7

		11-May-04		5/11

		12-May-04		5/12										17.5		4.4

		13-May-04		5/13

		14-May-04		5/14

		15-May-04		5/15

		16-May-04		5/16

		17-May-04		5/17										20.3		4.0

		18-May-04		5/18

		19-May-04		5/19										18.5		5.5

		20-May-04		5/20

		21-May-04		5/21

		22-May-04		5/22

		23-May-04		5/23

		24-May-04		5/24										43.3		10.4

		25-May-04		5/25

		26-May-04		5/26										31.0		17.6

		27-May-04		5/27

		28-May-04		5/28										15.3		3.5

		29-May-04		5/29

		30-May-04		5/30

		31-May-04		5/31

		01-Jun-04		6/1

		02-Jun-04		6/2										15.3		3.5

		03-Jun-04		6/3

		04-Jun-04		6/4

		05-Jun-04		6/5

		06-Jun-04		6/6

		07-Jun-04		6/7										4.5		5.2

		08-Jun-04		6/8

		09-Jun-04		6/9

		10-Jun-04		6/10

		11-Jun-04		6/11										7.7		5.3

		12-Jun-04		6/12

		13-Jun-04		6/13

		14-Jun-04		6/14										2.1		1.9

		15-Jun-04		6/15

		16-Jun-04		6/16										4.3		3.9

		17-Jun-04		6/17

		18-Jun-04		6/18										2.1		0.9

		19-Jun-04		6/19

		20-Jun-04		6/20

		21-Jun-04		6/21

		22-Jun-04		6/22

		23-Jun-04		6/23										0.4		0.5

		24-Jun-04		6/24

		25-Jun-04		6/25										0.3		0.4

		26-Jun-04		6/26

		27-Jun-04		6/27

		28-Jun-04		6/28										1.0		0.6

		29-Jun-04		6/29

		30-Jun-04		6/30										0.8		1.1
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Sheet1

		Date		Jdate				NormalizedDate		Mean2002		StDev2002		Mean2003				Mean2004

		01-Apr-02		91		92		4/1

		02-Apr-02		92		93		4/2

		03-Apr-02		93		94		4/3

		04-Apr-02		94		95		4/4

		05-Apr-02		95		96		4/5										0

		06-Apr-02		96		97		4/6

		07-Apr-02		97		98		4/7										0

		08-Apr-02		98		99		4/8

		09-Apr-02		99		100		4/9										0

		10-Apr-02		100		101		4/10

		11-Apr-02		101		102		4/11

		12-Apr-02		102		103		4/12		0								0

		13-Apr-02		103		104		4/13

		14-Apr-02		104		105		4/14										0

		15-Apr-02		105		106		4/15		0

		16-Apr-02		106		107		4/16										0

		17-Apr-02		107		108		4/17		0

		18-Apr-02		108		109		4/18

		19-Apr-02		109		110		4/19		0.00E+00								16

		20-Apr-02		110		111		4/20

		21-Apr-02		111		112		4/21										70

		22-Apr-02		112		113		4/22		0

		23-Apr-02		113		114		4/23										111

		24-Apr-02		114		115		4/24		0

		25-Apr-02		115		116		4/25										116

		26-Apr-02		116		117		4/26		0

		27-Apr-02		117		118		4/27

		28-Apr-02		118		119		4/28										35

		29-Apr-02		119		120		4/29		0

		30-Apr-02		120		121		4/30										113

		01-May-02		121		122		5/1

		02-May-02		122		123		5/2

		03-May-02		123		124		5/3		0								171

		04-May-02		124		125		5/4

		05-May-02		125		126		5/5										140

		06-May-02		126		127		5/6		0

		07-May-02		127		128		5/7										148

		08-May-02		128		129		5/8		0

		09-May-02		129		130		5/9

		10-May-02		130		131		5/10		0								150

		11-May-02		131		132		5/11

		12-May-02		132		133		5/12										115

		13-May-02		133		134		5/13		0

		14-May-02		134		135		5/14										90

		15-May-02		135		136		5/15		1

		16-May-02		136		137		5/16

		17-May-02		137		138		5/17		1								118

		18-May-02		138		139		5/18

		19-May-02		139		140		5/19										91

		20-May-02		140		141		5/20		9

		21-May-02		141		142		5/21										154

		22-May-02		142		143		5/22		0

		23-May-02		143		144		5/23

		24-May-02		144		145		5/24		2								291

		25-May-02		145		146		5/25

		26-May-02		146		147		5/26										210

		27-May-02		147		148		5/27

		28-May-02		148		149		5/28										160

		29-May-02		149		150		5/29		0

		30-May-02		150		151		5/30

		31-May-02		151		152		5/31		0

		01-Jun-02		152		153		6/1

		02-Jun-02		153		154		6/2										93

		03-Jun-02		154		155		6/3		0

		04-Jun-02		155		156		6/4

		05-Jun-02		156		157		6/5		0

		06-Jun-02		157		158		6/6

		07-Jun-02		158		159		6/7		0								46

		08-Jun-02		159		160		6/8

		09-Jun-02		160		161		6/9

		10-Jun-02		161		162		6/10		0.00E+00

		11-Jun-02		162		163		6/11										61

		12-Jun-02		163		164		6/12		0

		13-Jun-02		164		165		6/13

		14-Jun-02		165		166		6/14		0								33

		15-Jun-02		166		167		6/15

		16-Jun-02		167		168		6/16										37

		17-Jun-02		168		169		6/17		0.00E+00

		18-Jun-02		169		170		6/18

		19-Jun-02		170		171		6/19		0.00E+00

		20-Jun-02		171		172		6/20

		21-Jun-02		172		173		6/21		0								21

		22-Jun-02		173		174		6/22

		23-Jun-02		174		175		6/23

		24-Jun-02		175		176		6/24		0

		25-Jun-02		176		177		6/25										9

		26-Jun-02		177		178		6/26		0

		27-Jun-02		178		179		6/27

		28-Jun-02		179		180		6/28		1								17

		29-Jun-02		180		181		6/29

		30-Jun-02		181		182		6/30

		01-Jul-02		182		183		7/1

		02-Jul-02		183		184		7/2										51

		03-Jul-02		184		185		7/3

		04-Jul-02		185		186		7/4

		05-Jul-02		186		187		7/5

		06-Jul-02		187		188		7/6

		07-Jul-02		188		189		7/7										0

		08-Jul-02		189		190		7/8

		09-Jul-02		190		191		7/9										14

		10-Jul-02		191		192		7/10

		11-Jul-02		192		193		7/11

		12-Jul-02		193		194		7/12										2

		13-Jul-02		194		195		7/13

		14-Jul-02		195		196		7/14

		15-Jul-02		196		197		7/15

		16-Jul-02		197		198		7/16

		17-Jul-02		198		199		7/17

		18-Jul-02		199		200		7/18

		19-Jul-02		200		201		7/19

		31-Mar-03		90		91		3/31

		01-Apr-03		91		92		4/1

		02-Apr-03		92		93		4/2

		03-Apr-03		93		94		4/3

		04-Apr-03		94		95		4/4

		05-Apr-03		95		96		4/5

		06-Apr-03		96		97		4/6

		07-Apr-03		97		98		4/7						0

		08-Apr-03		98		99		4/8

		09-Apr-03		99		100		4/9						0

		10-Apr-03		100		101		4/10

		11-Apr-03		101		102		4/11						1

		12-Apr-03		102		103		4/12

		13-Apr-03		103		104		4/13

		14-Apr-03		104		105		4/14						0

		15-Apr-03		105		106		4/15

		16-Apr-03		106		107		4/16						0

		17-Apr-03		107		108		4/17

		18-Apr-03		108		109		4/18						0

		19-Apr-03		109		110		4/19

		20-Apr-03		110		111		4/20

		21-Apr-03		111		112		4/21						0

		22-Apr-03		112		113		4/22

		23-Apr-03		113		114		4/23						0

		24-Apr-03		114		115		4/24

		25-Apr-03		115		116		4/25						2

		26-Apr-03		116		117		4/26

		27-Apr-03		117		118		4/27

		28-Apr-03		118		119		4/28						2

		29-Apr-03		119		120		4/29

		30-Apr-03		120		121		4/30						22

		01-May-03		121		122		5/1

		02-May-03		122		123		5/2						22

		03-May-03		123		124		5/3

		04-May-03		124		125		5/4

		05-May-03		125		126		5/5						20

		06-May-03		126		127		5/6

		07-May-03		127		128		5/7						34

		08-May-03		128		129		5/8

		09-May-03		129		130		5/9						17

		10-May-03		130		131		5/10

		11-May-03		131		132		5/11

		12-May-03		132		133		5/12						116

		13-May-03		133		134		5/13

		14-May-03		134		135		5/14						79

		15-May-03		135		136		5/15

		16-May-03		136		137		5/16						99

		17-May-03		137		138		5/17

		18-May-03		138		139		5/18

		19-May-03		139		140		5/19						86

		20-May-03		140		141		5/20

		21-May-03		141		142		5/21						117

		22-May-03		142		143		5/22

		23-May-03		143		144		5/23						78

		24-May-03		144		145		5/24

		25-May-03		145		146		5/25

		26-May-03		146		147		5/26

		27-May-03		147		148		5/27

		28-May-03		148		149		5/28						3

		29-May-03		149		150		5/29

		30-May-03		150		151		5/30						0

		31-May-03		151		152		5/31

		01-Jun-03		152		153		6/1

		02-Jun-03		153		154		6/2						0

		03-Jun-03		154		155		6/3

		04-Jun-03		155		156		6/4						16

		05-Jun-03		156		157		6/5

		06-Jun-03		157		158		6/6						40

		07-Jun-03		158		159		6/7

		08-Jun-03		159		160		6/8

		09-Jun-03		160		161		6/9						2

		10-Jun-03		161		162		6/10

		11-Jun-03		162		163		6/11						1

		12-Jun-03		163		164		6/12

		13-Jun-03		164		165		6/13						42

		14-Jun-03		165		166		6/14

		15-Jun-03		166		167		6/15

		16-Jun-03		167		168		6/16

		17-Jun-03		168		169		6/17						46

		18-Jun-03		169		170		6/18						58

		19-Jun-03		170		171		6/19

		20-Jun-03		171		172		6/20						33

		21-Jun-03		172		173		6/21

		22-Jun-03		173		174		6/22

		23-Jun-03		174		175		6/23						30

		24-Jun-03		175		176		6/24

		25-Jun-03		176		177		6/25						20

		26-Jun-03		177		178		6/26

		27-Jun-03		178		179		6/27						30

		28-Jun-03		179		180		6/28

		29-Jun-03		180		181		6/29

		30-Jun-03		181		182		6/30						44

		01-Jul-03		182		183		7/1

		02-Jul-03		183		184		7/2

		03-Jul-03		184		185		7/3

		04-Jul-03		185		186		7/4

		05-Jul-03		186		187		7/5

		06-Jul-03		187		188		7/6

		07-Jul-03		188		189		7/7

		08-Jul-03		189		190		7/8

		09-Jul-03		190		191		7/9

		10-Jul-03		191		192		7/10

		11-Jul-03		192		193		7/11

		12-Jul-03		193		194		7/12

		13-Jul-03		194		195		7/13

		14-Jul-03		195		196		7/14

		15-Jul-03		196		197		7/15

		16-Jul-03		197		198		7/16

		17-Jul-03		198		199		7/17

		18-Jul-03		199		200		7/18

		19-Jul-03		200		201		7/19

		30-Mar-04		90				3/30

		31-Mar-04		91				3/31

		01-Apr-04		92				4/1

		02-Apr-04		93				4/2

		03-Apr-04		94				4/3

		04-Apr-04		95				4/4

		05-Apr-04		96				4/5										0.1

		06-Apr-04		97				4/6

		07-Apr-04		98				4/7										0.06

		08-Apr-04		99				4/8

		09-Apr-04		100				4/9										0.17

		10-Apr-04		101				4/10

		11-Apr-04		102				4/11

		12-Apr-04		103				4/12										2.89

		13-Apr-04		104				4/13

		14-Apr-04		105				4/14										0.46

		15-Apr-04		106				4/15

		16-Apr-04		107				4/16										0.11

		17-Apr-04		108				4/17

		18-Apr-04		109				4/18

		19-Apr-04		110				4/19										6.38

		20-Apr-04		111				4/20

		21-Apr-04		112				4/21										7.46

		22-Apr-04		113				4/22

		23-Apr-04		114				4/23										1.71

		24-Apr-04		115				4/24

		25-Apr-04		116				4/25										1.8

		26-Apr-04		117				4/26

		27-Apr-04		118				4/27

		28-Apr-04		119				4/28										3.57

		29-Apr-04		120				4/29

		30-Apr-04		121				4/30										1.75

		01-May-04		122				5/1

		02-May-04		123				5/2

		03-May-04		124				5/3										0

		04-May-04		125				5/4

		05-May-04		126				5/5										0.5

		06-May-04		127				5/6

		07-May-04		128				5/7										4.92

		08-May-04		129				5/8

		09-May-04		130				5/9

		10-May-04		131				5/10										0.14

		11-May-04		132				5/11

		12-May-04		133				5/12										0.04

		13-May-04		134				5/13

		14-May-04		135				5/14										0

		15-May-04		136				5/15

		16-May-04		137				5/16

		17-May-04		138				5/17										0.2

		18-May-04		139				5/18

		19-May-04		140				5/19										0.64

		20-May-04		141				5/20

		21-May-04		142				5/21										0.13

		22-May-04		143				5/22

		23-May-04		144				5/23

		24-May-04		145				5/24										0.54

		25-May-04		146				5/25

		26-May-04		147				5/26										0.13

		27-May-04		148				5/27

		28-May-04		149				5/28										0

		29-May-04		150				5/29

		30-May-04		151				5/30

		31-May-04		152				5/31

		01-Jun-04		153				6/1

		02-Jun-04		154				6/2										0.46

		03-Jun-04		155				6/3

		04-Jun-04		156				6/4

		05-Jun-04		157				6/5

		06-Jun-04		158				6/6

		07-Jun-04		159				6/7										0.17

		08-Jun-04		160				6/8

		09-Jun-04		161				6/9

		10-Jun-04		162				6/10

		11-Jun-04		163				6/11										0

		12-Jun-04		164				6/12

		13-Jun-04		165				6/13

		14-Jun-04		166				6/14										0.63

		15-Jun-04		167				6/15

		16-Jun-04		168				6/16										0.13

		17-Jun-04		169				6/17

		18-Jun-04		170				6/18										0.75

		19-Jun-04		171				6/19

		20-Jun-04		172				6/20

		21-Jun-04		173				6/21										0.21

		22-Jun-04		174				6/22

		23-Jun-04		175				6/23

		24-Jun-04		176				6/24

		25-Jun-04		177				6/25										0.83

		26-Jun-04		178				6/26

		27-Jun-04		179				6/27

		28-Jun-04		180				6/28										1.18

		29-Jun-04		181				6/29

		30-Jun-04		182				6/30

		01-Jul-04		183				7/1

		02-Jul-04		184				7/2										7.25

		03-Jul-04		185				7/3

		04-Jul-04		186				7/4

		05-Jul-04		187				7/5

		06-Jul-04		188				7/6

		07-Jul-04		189				7/7										0.88

		08-Jul-04		190				7/8

		09-Jul-04		191				7/9										1.13

		10-Jul-04		192				7/10

		11-Jul-04		193				7/11

		12-Jul-04		194				7/12										0.04

		13-Jul-04		195				7/13

		14-Jul-04		196				7/14

		15-Jul-04		197				7/15

		16-Jul-04		198				7/16

		17-Jul-04		199				7/17

		18-Jul-04		200				7/18
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Results – River Reaches
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Results – River Reaches 
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# Kg all Fish per Km - Spring

Results – River Reaches
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		Year		Stratum		Km		Spring Kg		Spring Kg/Km		Summer Kg		Summer Kg/Km		Total Kg		Total Kg/Km

		2002		1		84.00		6,108.50		72.72		2,474.15		29.45		8,655.38		103.04

		2002		2		40.30		1,515.73		37.61		667.11		16.55		2,220.45		55.10

		2002		3		197.90		28,721.10		145.13		0.00		0.00		28,866.23		145.86

		2002		5		3.50		0.42		0.12		0.18		0.05		0.71		0.20

		2003		1		84.00		7,350.14		87.50		3,631.73		43.23		11,069.37		131.78

		2003		2		40.30		1,217.81		30.22		972.32		24.13		2,220.34		55.10

		2003		3		197.90		48,786.96		246.52		0.00		0.00		49,033.49		247.77

		2003		5		3.50		9.61		2.75		0.83		0.24		13.19		3.77

		2004		1		84.00		7,300.04		86.91		4,812.36		57.29		12,199.31		145.23

		2004		2		40.30		1,557.16		38.64		982.46		24.38		2,578.26		63.98

		2004		3		197.90		77,703.21		392.64		0.00		0.00		78,095.85		394.62

		2004		5		3.50		2.71		0.77		5.42		1.55		8.90		2.54
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		2003		1		84.00		7,350.14		87.50		3,631.73		43.23		11,069.37		131.78

		2004		1		84.00		7,300.04		86.91		4,812.36		57.29		12,199.31		145.23
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Results – River Reaches

# Kg all Fish per Km - Summer
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Results Acclimation Sites: 2002-2004

Jack Creek Acclimation Site

Not a significant source of piscivorous birds

•Spring Chinook Sites:  Mostly Belted Kingfisher

•Coho Sites:  Mostly Common Mergansers



Aerial Surveys:
 lower half of the river

 Surveyed for AWPE 

 Most AWPE located in 
the middle of survey 
area

 Many AWPE resting in 
backwaters off of the 
main stem Yakima

 Surveys extended to 
include Badger Island

Badger Island



AWPE Carcass Recoveries:
2004:
 Five carcasses from the 

lower Yakima River 
 2 birds with fish:  1 

chiselmouth and 1 
sucker

2005:
 One sucker, 3 dissected

Chiselmouth inside AWPE



Conclusions—Hotspots

 Major decrease in the consumption of 
smolts by gulls at Chandler in the last 3 
years

 Major increase in AWPE at Chandler in the 
last 3 years

 No major changes in consumption of 
smolts at Horn Rapids over the last 3 
years, 2002-2004



Conclusions—River Reaches

 Mergansers – Consistently been the major 
consumer in upper and middle river

 Gulls- no longer the major consumer in 
the lower river

 AWPE – Increased in the lower river over 
the last 3 years; has lead major increase in 
consumption of all fish 



2005 Current Monitoring Activities
•Acclimation Sites:  Winter

•Hotspots:  April – June 

•River Reaches:  April – Aug.

•Aerial flights:  monthly

•Stomach content Analysis:  AWPE and gulls

•Trapping American White Pelicans



AWPE Carcass recovery Satus Wildlife Area



AWPE Carcass recovery Satus Wildlife Area



Trapping and Tagging AWPEs

Chandler May 2005



Thanks to:

Dr. David Fast

David Lind

Paul Huffman

Bill Bosch

Sara Sohappy

Ted Martin

Frank Canapo


	Monitoring and Evaluation of Avian Predation on Juvenile Salmonids on the Yakima River, Washington
	Objective
	Study Location
	Slide Number 4
	Data Collection Methods – Hotspots
	Data Collection Methods –   River Reaches
	Data Collection Methods – Acclimation Sites
	Aerial surveys:
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Other species observed:
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Results – River Reaches
	Results – River Reaches 
	Results – River Reaches
	Results – River Reaches
	Slide Number 29
	Aerial Surveys:
	AWPE Carcass Recoveries:
	Conclusions—Hotspots
	Conclusions—River Reaches
	2005 Current Monitoring Activities
	Slide Number 35
	Slide Number 36
	Trapping and Tagging AWPEs
	Thanks to:

