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Project Objectives

 The purpose of this project is: 

 1st- to estimate the population of Northern 
Pike Minnow in our research area.

 2nd- to estimate the number of salmon 
smolts being consumed by Northern Pike 
Minnows within the Lower Yakima River. 



Sample transects location 1-13



Population Estimate Methodology 
Change

 Both the entire right and left bank of each 
one mile transect is shocked.  These one 
mile sections are separated by two mile 
non-sampled sections. Thanks to the 
higher water levels, this has been very 
successful, allowing us to get out 367
marks/11 recaptures in 2006, 303
marks/11 recaptures in 2007 and 228
marks/5 recaptures in 2008. 



Statistical Format Used
 One of the simplest ways to estimate population 

from our catch data was to use Schabel’s 
adjusted formula (Ricker W.E. 1975) : 

N=          (M*C)
(R+l)

 Where: M - number of marked fish
 C - number of fish in the recapture sample
 and R = number of marked fish recaptured.



Fin Clip on Dorsal 



What factors can effect recapture 
and capture for population 

estimate?



Environmental and Biological 
Factors include:

Conductivity
 Turbidity*
 Flow *
Weather
 Temperature
Need to protect adult Spring Chinook from 

electro fishing damage (= loss of NPM due 
to premature recovery from stun affect)



River Flow at Parker dam 
(Sunnyside dam)
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Consumption data
 During mark/recapture trials we shock up fish 

and every 5th fish is sacrificed so that stomach 
contents may be taken and examined for fish 
and insect proportions.  

 Preliminary in field “estimates” are made by eye, 
to determine the ratio of fish to invertebrate in 
the stomach. 

 Further examination by microscope conducted 
at the lab to retrieve more accurate 
determination of species in gut.  



Removal and storage of stomach 
contents.



Analysis of contents via stained 
hard structures



Largescale Sucker Chinook Salmon

Dentaries

CleithrumCleithrum

Pharyngeal
Arches

Opercles
Opercles

Identification to species



Equation for consumption Rate  
(Ward et al 1995)

C=n(24/ET 90)
where: n= # salmonids observed in gut per 

day.
ET 90= all fish species present in  

the gut at time of sample.
C will be used in determining SE which is the 
daily number of salmonids eaten.   



2007 Stomach Contents
Species found in gut Number found

(out of 77 stomachs taken)
Sculpin 3

Large-scale sucker 1

Whitefish 5

Chisel mouth 4

Invertebrate 39

Steelhead 2

Chinook 9

Total salmonids found in gut 11



2008 Juvenile Passage Data near 
Prosser Dam
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Age-1 Chinook

		2008 Age-1 Chinook Passage Detail, Chandler Juvenile Facility (Provisional)

		Catch Date		Flow Approaching Dam		Wild Passage		Bio-OR Passage		EWOS Passage

		01-Jan-08		2122

		02-Jan-08		2054

		03-Jan-08		2054

		04-Jan-08		2110

		05-Jan-08		2121

		06-Jan-08		2136		62

		07-Jan-08		2108		30

		08-Jan-08		2073		24

		09-Jan-08		2066		12

		10-Jan-08		2059		6

		11-Jan-08		2048		35

		12-Jan-08		2067		6

		13-Jan-08		2110		6

		14-Jan-08		2320		5

		15-Jan-08		2288		41

		16-Jan-08		2337		47

		17-Jan-08		2112		353

		18-Jan-08		2048

		19-Jan-08		2127		85

		20-Jan-08		2141		119

		21-Jan-08		2146		294

		22-Jan-08		1998		510

		23-Jan-08		1746

		24-Jan-08		1719

		25-Jan-08		1764

		26-Jan-08		1829

		27-Jan-08		1831

		28-Jan-08		2138

		29-Jan-08		2211

		30-Jan-08		2272

		31-Jan-08		2247

		01-Feb-08		2250

		02-Feb-08		2202

		03-Feb-08		2209		57

		04-Feb-08		2145		92

		05-Feb-08		2104

		06-Feb-08		2091

		07-Feb-08		2101

		08-Feb-08		2126

		09-Feb-08		2147		5

		10-Feb-08		2272		6

		11-Feb-08		2642		8

		12-Feb-08		3008

		13-Feb-08		3265

		14-Feb-08		3246		14

		15-Feb-08		3044

		16-Feb-08		2875		46

		17-Feb-08		2848

		18-Feb-08		2901		47

		19-Feb-08		2828		62

		20-Feb-08		2781		76

		21-Feb-08		2770		42

		22-Feb-08		2752		7

		23-Feb-08		2778		15

		24-Feb-08		2799

		25-Feb-08		2842

		26-Feb-08		2896		16

		27-Feb-08		2963		9

		28-Feb-08		3061		20

		29-Feb-08		3269

		01-Mar-08		3625		31

		02-Mar-08		4046

		03-Mar-08		4134		44

		04-Mar-08		3998

		05-Mar-08		3864		18

		06-Mar-08		3681		32

		07-Mar-08		3571

		08-Mar-08		3481

		09-Mar-08		3449		6

		10-Mar-08		3242		10

		11-Mar-08		3350		5

		12-Mar-08		3577		11

		13-Mar-08		3779		7

		14-Mar-08		3870		15

		15-Mar-08		3808		18

		16-Mar-08		3663

		17-Mar-08		3539

		18-Mar-08		3219

		19-Mar-08		3158

		20-Mar-08		3238		11

		21-Mar-08		3079		20

		22-Mar-08		2726		37

		23-Mar-08		2612		41		36		30

		24-Mar-08		2722		53				71

		25-Mar-08		2623		126		19		31

		26-Mar-08		2414		239		61		23

		27-Mar-08		2319		212		14		36

		28-Mar-08		2142		153

		29-Mar-08		2065		54

		30-Mar-08		2080		74				11

		31-Mar-08		1946		140		36

		01-Apr-08		1849		379

		02-Apr-08		2056		348

		03-Apr-08		2055		270		12		19

		04-Apr-08		2217		113

		05-Apr-08		2504		185		12		10

		06-Apr-08		2381		222				20

		07-Apr-08		2267		239				19

		08-Apr-08		2214		232		12		9

		09-Apr-08		2051		292				19

		10-Apr-08		1982		756				18

		11-Apr-08		2126		910		12		55

		12-Apr-08		2262		850		22		56

		13-Apr-08		2426		197				28

		14-Apr-08		3059		3108		257		247

		15-Apr-08		3833		4274		1007		591

		16-Apr-08		3640		2015		1538		1025

		17-Apr-08		3089		992		1375		838

		18-Apr-08		2583		655		757		549

		19-Apr-08		2398		1562		867		896

		20-Apr-08		2299		3907		2460		2181

		21-Apr-08		2231		2613		1686		1382

		22-Apr-08		2101		2179		768		461

		23-Apr-08		2142		961		495		376

		24-Apr-08		2374		977		753		550

		25-Apr-08		2120		2170		945		741

		26-Apr-08		1836		1552		608		620

		27-Apr-08		1792		264		428		167

		28-Apr-08		1932		935		851		404

		29-Apr-08		2436		5666		7975		4972

		30-Apr-08		2853		5959		4032		2391

		01-May-08		2861		1621		2963		1973

		02-May-08		2316		349		881		799

		03-May-08		1977		2978		2841		1836

		04-May-08		2047		3270		5754		4038

		05-May-08		2299		1475		3704		2750

		06-May-08		2987		4617		8470		5717

		07-May-08		4316		4212		8858		6079

		08-May-08		5175		1672		4290		4051

		09-May-08		5262		1066		3495		3522

		10-May-08		4674		1485		3474		4169

		11-May-08		4126		520		1933		2687

		12-May-08		4153		1080		1524		1091

		13-May-08		4034		618		1608		1412

		14-May-08		3780		243		1172		726

		15-May-08		4039		91		1437		1696

		16-May-08		6468		601		4697		3551

		17-May-08		9698				1607		2668

		18-May-08		12238

		19-May-08		14612		397

		20-May-08		15747		155		812

		21-May-08		14686

		22-May-08		12443						469

		23-May-08		9939		284		610		516

		24-May-08		8239		36		188		308

		25-May-08		7562		245		580		269

		26-May-08		7746		136		1648		140

		27-May-08		8553		192		1029		409

		28-May-08		8914		165		288

		29-May-08		8585		49		271		217

		30-May-08		7848		157		206

		31-May-08		7301		64				132

		01-Jun-08		6478		47		254		319

		02-Jun-08		5841		35		48

		03-Jun-08		5413





Age-1 Chinook

		



Flow Approaching Dam

Wild Passage

Bio-OR Passage

EWOS Passage



Steelhead

		2008 Steelhead Passage Detail, Chandler Juvenile Facility (Provisional)

		Catch Date		Flow Approaching Dam		Canal Flow		Raw Count		Recaps		Adjusted Count		Entrainment Rate		Canal Surv. Rate		Sample Rate		Sample Rate Adj.		Passage

		01-Jan-08		2122		609								0.635		0.820

		02-Jan-08		2054		609								0.669		0.818

		03-Jan-08		2054		610								0.671		0.816

		04-Jan-08		2110		611								0.643		0.814

		05-Jan-08		2121		612								0.638		0.813

		06-Jan-08		2136		610								0.629		0.928		0.330		0.834

		07-Jan-08		2108		610								0.643		0.928		0.330		0.834

		08-Jan-08		2073		609		1				1		0.660		0.928		0.330		0.834		6

		09-Jan-08		2066		610								0.664		0.928		0.330		0.834

		10-Jan-08		2059		609								0.668		0.928		0.330		0.834

		11-Jan-08		2048		610		1				1		0.674		0.928		0.330		0.834		6

		12-Jan-08		2067		608		1				1		0.662		0.928		0.330		0.834		6

		13-Jan-08		2110		610								0.642		0.928		0.330		0.834

		14-Jan-08		2320		760		1				1		0.734		0.928		0.330		0.834		5

		15-Jan-08		2288		781		3				3		0.767		0.928		0.330		0.834		15

		16-Jan-08		2337		782		4				4		0.750		0.928		0.330		0.834		21

		17-Jan-08		2112		688		2				2		0.743		0.928		0.330		0.834		11

		18-Jan-08		2048		684		1				1		0.766		0.928		0.330		0.834		5

		19-Jan-08		2127		686								0.734		0.928		0.330		0.834

		20-Jan-08		2141		684								0.725		0.928		0.330		0.834

		21-Jan-08		2146		682		3				3		0.721		0.928		0.330		0.834		16

		22-Jan-08		1998		680		1				1		0.783		0.928		0.330		0.834		5

		23-Jan-08		1746		334								0.344		0.928		0.330		0.834

		24-Jan-08		1719		0												0.000

		25-Jan-08		1764		0												0.000

		26-Jan-08		1829		0												0.000

		27-Jan-08		1831		0												0.000

		28-Jan-08		2138		0												0.000

		29-Jan-08		2211		61								0.006		0.928		0.000

		30-Jan-08		2272		74								0.006		0.928		0.000

		31-Jan-08		2247		115								0.038		0.928		0.000

		01-Feb-08		2250		395								0.239		0.928		0.000

		02-Feb-08		2202		595								0.571		0.928		0.000

		03-Feb-08		2209		627								0.615		0.928		0.330		0.834

		04-Feb-08		2145		651		1				1		0.682		0.928		0.330		0.834		6

		05-Feb-08		2104		677		1				1		0.734		0.928		0.000

		06-Feb-08		2091		690								0.755		0.928		0.003

		07-Feb-08		2101		679		2				2		0.737		0.928		0.003

		08-Feb-08		2126		676		2				2		0.723		0.928		0.003

		09-Feb-08		2147		690		1				1		0.729		0.928		0.330		0.834		5

		10-Feb-08		2272		674								0.652		0.928		0.330		0.834

		11-Feb-08		2642		671								0.477		0.928		0.330		0.834

		12-Feb-08		3008		694								0.372		0.928		0.000

		13-Feb-08		3265		690								0.294		0.928		0.330		0.834

		14-Feb-08		3246		676								0.285		0.928		0.330		0.834

		15-Feb-08		3044		690								0.355		0.928		0.330		0.834

		16-Feb-08		2875		702		1				1		0.428		0.928		0.330		0.834		9

		17-Feb-08		2848		701		1				1		0.436		0.928		0.330		0.834		9

		18-Feb-08		2901		703		2				2		0.419		0.928		0.330		0.834		19

		19-Feb-08		2828		702								0.445		0.928		0.330		0.834

		20-Feb-08		2781		701								0.461		0.928		0.330		0.834

		21-Feb-08		2770		701		1				1		0.466		0.928		0.330		0.834		8

		22-Feb-08		2752		748								0.534		0.928		0.330		0.834

		23-Feb-08		2778		749								0.525		0.928		0.330		0.834

		24-Feb-08		2799		750								0.519		0.928		0.330		0.834

		25-Feb-08		2842		750								0.502		0.928		0.330		0.834

		26-Feb-08		2896		751								0.481		0.928		0.330		0.834

		27-Feb-08		2963		742								0.446		0.928		0.330		0.834

		28-Feb-08		3061		723								0.388		0.928		0.330		0.834

		29-Feb-08		3269		727								0.330		0.928		0.330		0.834

		01-Mar-08		3625		732								0.252		0.928		0.330		0.834

		02-Mar-08		4046		737								0.187		0.928		0.330		0.834

		03-Mar-08		4134		738		2				2		0.177		0.928		0.330		0.834		44

		04-Mar-08		3998		733		2				2		0.191		0.928		0.330		0.834		41

		05-Mar-08		3864		743		2				2		0.217		0.928		0.330		0.834		36

		06-Mar-08		3681		737								0.245		0.928		0.330		0.834

		07-Mar-08		3571		816		1				1		0.340		0.928		0.330		0.834		12

		08-Mar-08		3481		1009		1				1		0.564		0.928		0.330		0.834		7

		09-Mar-08		3449		1126		1				1		0.681		0.928		0.330		0.834		6

		10-Mar-08		3242		1217								0.802		0.928		0.330		0.834

		11-Mar-08		3350		1237								0.787		0.928		0.330		0.834

		12-Mar-08		3577		1237		3				3		0.729		0.928		0.330		0.834		16

		13-Mar-08		3779		1089								0.547		0.928		0.330		0.834

		14-Mar-08		3870		809								0.266		0.928		0.330		0.834

		15-Mar-08		3808		723								0.212		0.928		0.330		0.834

		16-Mar-08		3663		720								0.235		0.928		0.330		0.834

		17-Mar-08		3539		718		1				1		0.257		0.928		0.330		0.834		15

		18-Mar-08		3219		732								0.350		0.928		0.330		0.834

		19-Mar-08		3158		740								0.377		0.928		0.330		0.834

		20-Mar-08		3238		742		1				1		0.355		0.928		0.330		0.834		11

		21-Mar-08		3079		739								0.401		0.928		0.330		0.834

		22-Mar-08		2726		731		1				1		0.524		0.928		0.330		0.834		7

		23-Mar-08		2612		728		4				4		0.568		0.928		0.330		0.834		28

		24-Mar-08		2722		726		4				4		0.519		0.928		0.330		0.834		30

		25-Mar-08		2623		724		7				7		0.559		0.928		0.330		0.834		49

		26-Mar-08		2414		771		7				7		0.706		0.928		0.330		0.834		39

		27-Mar-08		2319		784		2				2		0.759		0.928		0.330		0.834		10

		28-Mar-08		2142		724		3				3		0.768		0.928		0.330		0.834		15

		29-Mar-08		2065		721		2				2		0.796		0.928		0.330		0.834		10

		30-Mar-08		2080		720		9				9		0.790		0.928		0.330		0.834		45

		31-Mar-08		1946		764		3				3		0.869		0.928		0.330		0.834		14

		01-Apr-08		1849		801		1				1		0.910		0.928		0.330		0.834		4

		02-Apr-08		2056		854		4				4		0.889		0.928		0.330		0.834		18

		03-Apr-08		2055		921								0.915		0.928		0.330		0.834

		04-Apr-08		2217		966		3				3		0.903		0.928		0.330		0.834		13

		05-Apr-08		2504		1022								0.869		0.928		0.330		0.834

		06-Apr-08		2381		1034		20				20		0.898		0.928		0.330		0.834		87

		07-Apr-08		2267		1034		11				11		0.917		0.928		0.330		0.834		47

		08-Apr-08		2214		1059		10				10		0.930		0.928		0.330		0.834		42

		09-Apr-08		2051		1023		15				15		0.941		0.928		0.330		0.834		62

		10-Apr-08		1982		969		18				18		0.938		0.928		0.330		0.834		75

		11-Apr-08		2126		1029		23				23		0.934		0.928		0.330		0.834		96

		12-Apr-08		2262		1068		13				13		0.926		0.928		0.330		0.834		55

		13-Apr-08		2426		1107		28				28		0.914		0.928		0.330		0.834		120

		14-Apr-08		3059		1155		64				64		0.811		0.928		0.330		0.834		309

		15-Apr-08		3833		1189		132				132		0.620		0.928		0.330		0.834		835

		16-Apr-08		3640		1215		44				44		0.696		0.928		0.330		0.834		248

		17-Apr-08		3089		1195		87				87		0.826		0.928		0.330		0.834		413

		18-Apr-08		2583		1190		57				57		0.915		0.928		0.330		0.834		244

		19-Apr-08		2398		1174		111				111		0.933		0.928		0.330		0.834		466

		20-Apr-08		2299		1168		110				110		0.942		0.928		0.330		0.834		458

		21-Apr-08		2231		1130		106				106		0.942		0.928		0.330		0.834		441

		22-Apr-08		2101		1013		45				45		0.933		0.928		0.330		0.834		189

		23-Apr-08		2142		1016		58				58		0.929		0.928		0.330		0.834		245

		24-Apr-08		2374		1129		43				43		0.927		0.928		0.330		0.834		182

		25-Apr-08		2120		1083		82				82		0.944		0.928		0.330		0.834		340

		26-Apr-08		1836		834		34				34		0.924		0.928		0.330		0.834		144

		27-Apr-08		1792		729		23				23		0.890		0.928		0.330		0.834		101

		28-Apr-08		1932		802		91				91		0.893		0.928		0.330		0.834		399

		29-Apr-08		2436		1033		282				282		0.888		0.928		0.330		0.834		1244

		30-Apr-08		2853		1146		93				93		0.853		0.928		0.250		0.647		726

		01-May-08		2861		1202		83				83		0.875		0.928		0.250		0.647		632

		02-May-08		2316		1059		53				53		0.917		0.928		0.250		0.647		385

		03-May-08		1977		870		145				145		0.911		0.928		0.200		0.647		1325

		04-May-08		2047		891		77				77		0.906		0.928		0.200		0.647		707

		05-May-08		2299		964		102				102		0.886		0.928		0.200		0.647		958

		06-May-08		2987		1028		62				62		0.743		0.928		0.200		0.647		695

		07-May-08		4316		1074		86				86		0.389		0.928		0.250		0.647		1473

		08-May-08		5175		1241		100				100		0.339		0.928		0.250		0.647		1967

		09-May-08		5262		1355		42				42		0.400		0.928		0.250		0.647		699

		10-May-08		4674		1338		70				70		0.516		0.928		0.200		0.647		1130

		11-May-08		4126		1316		34				34		0.640		0.928		0.200		0.647		442

		12-May-08		4153		1316		45				45		0.632		0.928		0.200		0.647		593

		13-May-08		4034		1310		34				34		0.660		0.928		0.330		0.834		202

		14-May-08		3780		1310		72				72		0.726		0.928		0.330		0.834		389

		15-May-08		4039		1294		24				24		0.646		0.928		0.330		0.834		145

		16-May-08		6468		1279		14				14		0.195		0.928		0.330		0.834		281

		17-May-08		9698		1258								0.065		0.928		0.330		0.834

		18-May-08		12238		1248								0.039		0.928		0.330		0.834

		19-May-08		14612		1269		2				2		0.030		0.928		0.330		0.834		265

		20-May-08		15747		1261		1				1		0.026		0.898		0.330		0.834		155

		21-May-08		14686		1314								0.031		0.870		0.330		0.834

		22-May-08		12443		1295		8				8		0.041		0.838		0.330		0.834		853

		23-May-08		9939		1407		6				6		0.078		0.819		0.330		0.834		341

		24-May-08		8239		1410		4				4		0.127		0.791		0.330		0.834		144

		25-May-08		7562		1393		10				10		0.157		0.759		0.330		0.834		306

		26-May-08		7746		1393		10				10		0.147		0.729		0.330		0.834		340

		27-May-08		8553		1379		2				2		0.109		0.695		0.330		0.834		96

		28-May-08		8914		1386		2				2		0.099		0.665		0.330		0.834		110

		29-May-08		8585		1415		2				2		0.115		0.641		0.330		0.834		99

		30-May-08		7848		1409		10				10		0.145		0.636		0.330		0.834		394

		31-May-08		7301		1413		8				8		0.179		0.634		0.330		0.834		256

		01-Jun-08		6478		1397		6				6		0.245		0.627		0.330		0.834		142

		02-Jun-08		5841		1404		8				8		0.331		0.626		0.330		0.834		141

		03-Jun-08		5413		1416		10				10		0.412		0.626		0.330		0.834		141





Age-0 Chinook

		2008 Age-0 Chinook Passage Detail, Chandler Juvenile Facility (Provisional)

		Catch Date		Flow Approaching Dam		Canal Flow		Raw Count		Unmarked Hatchery		All Hatchery		Corrected Raw		Adjusted Count		Entrainment Rate		Canal Surv. Rate		Sample Rate		Sample Rate Adj.		Wild Passage		Hat. Psg. (Marion/ Stiles)

		01-Jan-08		2122		609												0.736		0.820				0.802

		02-Jan-08		2054		609												0.769		0.818				0.802

		03-Jan-08		2054		610												0.771		0.816				0.802

		04-Jan-08		2110		611												0.744		0.814				0.802

		05-Jan-08		2121		612												0.739		0.813				0.802

		06-Jan-08		2136		610												0.730		0.928		0.330		0.802

		07-Jan-08		2108		610												0.744		0.928		0.330		0.802

		08-Jan-08		2073		609												0.761		0.928		0.330		0.802

		09-Jan-08		2066		610												0.765		0.928		0.330		0.802

		10-Jan-08		2059		609												0.768		0.928		0.330		0.802

		11-Jan-08		2048		610												0.774		0.928		0.330		0.802

		12-Jan-08		2067		608												0.762		0.928		0.330		0.802

		13-Jan-08		2110		610												0.742		0.928		0.330		0.802

		14-Jan-08		2320		760												0.831		0.928		0.330		0.802

		15-Jan-08		2288		781												0.861		0.928		0.330		0.802

		16-Jan-08		2337		782												0.845		0.928		0.330		0.802

		17-Jan-08		2112		688												0.839		0.928		0.330		0.802

		18-Jan-08		2048		684												0.860		0.928		0.330		0.802

		19-Jan-08		2127		686												0.831		0.928		0.330		0.802

		20-Jan-08		2141		684												0.823		0.928		0.330		0.802

		21-Jan-08		2146		682												0.819		0.928		0.330		0.802

		22-Jan-08		1998		680												0.875		0.928		0.330		0.802

		23-Jan-08		1746		334												0.423		0.928		0.330		0.802

		24-Jan-08		1719		0																0.000		0.802

		25-Jan-08		1764		0																0.000		0.802

		26-Jan-08		1829		0																0.000		0.802

		27-Jan-08		1831		0																0.000		0.802

		28-Jan-08		2138		0																0.000		0.802

		29-Jan-08		2211		61												0.010		0.928		0.000		0.802

		30-Jan-08		2272		74												0.010		0.928		0.000		0.802

		31-Jan-08		2247		115												0.055		0.928		0.000		0.802

		01-Feb-08		2250		395												0.303		0.928		0.000		0.802

		02-Feb-08		2202		595												0.671		0.928		0.000		0.802

		03-Feb-08		2209		627												0.716		0.928		0.330		0.802

		04-Feb-08		2145		651												0.782		0.928		0.330		0.802

		05-Feb-08		2104		677												0.831		0.928		0.000		0.802

		06-Feb-08		2091		690												0.850		0.928		0.003		0.802

		07-Feb-08		2101		679												0.834		0.928		0.003		0.802

		08-Feb-08		2126		676												0.821		0.928		0.003		0.802

		09-Feb-08		2147		690												0.827		0.928		0.330		0.802

		10-Feb-08		2272		674												0.752		0.928		0.330		0.802

		11-Feb-08		2642		671												0.572		0.928		0.330		0.802

		12-Feb-08		3008		694												0.455		0.928		0.000		0.802

		13-Feb-08		3265		690												0.367		0.928		0.330		0.802

		14-Feb-08		3246		676												0.356		0.928		0.330		0.802

		15-Feb-08		3044		690												0.436		0.928		0.330		0.802

		16-Feb-08		2875		702												0.517		0.928		0.330		0.802

		17-Feb-08		2848		701		6						6		6		0.527		0.928		0.330		0.802		46

		18-Feb-08		2901		703												0.508		0.928		0.330		0.802

		19-Feb-08		2828		702												0.537		0.928		0.330		0.802

		20-Feb-08		2781		701												0.554		0.928		0.330		0.802

		21-Feb-08		2770		701												0.559		0.928		0.330		0.802

		22-Feb-08		2752		748												0.633		0.928		0.330		0.802

		23-Feb-08		2778		749												0.623		0.928		0.330		0.802

		24-Feb-08		2799		750												0.616		0.928		0.330		0.802

		25-Feb-08		2842		750												0.598		0.928		0.330		0.802

		26-Feb-08		2896		751												0.576		0.928		0.330		0.802

		27-Feb-08		2963		742												0.537		0.928		0.330		0.802

		28-Feb-08		3061		723												0.474		0.928		0.330		0.802

		29-Feb-08		3269		727												0.407		0.928		0.330		0.802

		01-Mar-08		3625		732												0.317		0.928		0.330		0.802

		02-Mar-08		4046		737												0.241		0.928		0.330		0.802

		03-Mar-08		4134		738												0.229		0.928		0.330		0.802

		04-Mar-08		3998		733												0.246		0.928		0.330		0.802

		05-Mar-08		3864		743												0.277		0.928		0.330		0.802

		06-Mar-08		3681		737												0.309		0.928		0.330		0.802

		07-Mar-08		3571		816												0.419		0.928		0.330		0.802

		08-Mar-08		3481		1009												0.663		0.928		0.330		0.802

		09-Mar-08		3449		1126												0.781		0.928		0.330		0.802

		10-Mar-08		3242		1217												0.891		0.928		0.330		0.802

		11-Mar-08		3350		1237												0.879		0.928		0.330		0.802

		12-Mar-08		3577		1237												0.827		0.928		0.330		0.802

		13-Mar-08		3779		1089												0.646		0.928		0.330		0.802

		14-Mar-08		3870		809												0.334		0.928		0.330		0.802

		15-Mar-08		3808		723												0.271		0.928		0.330		0.802

		16-Mar-08		3663		720												0.298		0.928		0.330		0.802

		17-Mar-08		3539		718												0.324		0.928		0.330		0.802

		18-Mar-08		3219		732												0.430		0.928		0.330		0.802

		19-Mar-08		3158		740												0.461		0.928		0.330		0.802

		20-Mar-08		3238		742												0.436		0.928		0.330		0.802

		21-Mar-08		3079		739												0.488		0.928		0.330		0.802

		22-Mar-08		2726		731												0.621		0.928		0.330		0.802

		23-Mar-08		2612		728												0.668		0.928		0.330		0.802

		24-Mar-08		2722		726												0.616		0.928		0.330		0.802

		25-Mar-08		2623		724												0.658		0.928		0.330		0.802

		26-Mar-08		2414		771												0.805		0.928		0.330		0.802

		27-Mar-08		2319		784												0.853		0.928		0.330		0.802

		28-Mar-08		2142		724												0.862		0.928		0.330		0.802

		29-Mar-08		2065		721												0.886		0.928		0.330		0.802

		30-Mar-08		2080		720												0.881		0.928		0.330		0.802

		31-Mar-08		1946		764												0.943		0.928		0.330		0.802

		01-Apr-08		1849		801												0.971		0.928		0.330		0.802

		02-Apr-08		2056		854												0.958		0.928		0.330		0.802

		03-Apr-08		2055		921												0.975		0.928		0.330		0.802

		04-Apr-08		2217		966												0.967		0.928		0.330		0.802

		05-Apr-08		2504		1022												0.944		0.928		0.330		0.802

		06-Apr-08		2381		1034												0.964		0.928		0.330		0.802

		07-Apr-08		2267		1034												0.975		0.928		0.330		0.802

		08-Apr-08		2214		1059												0.983		0.928		0.330		0.802

		09-Apr-08		2051		1023												0.989		0.928		0.330		0.802

		10-Apr-08		1982		969												0.987		0.928		0.330		0.802

		11-Apr-08		2126		1029												0.985		0.928		0.330		0.802

		12-Apr-08		2262		1068												0.981		0.928		0.330		0.802

		13-Apr-08		2426		1107												0.974		0.928		0.330		0.802

		14-Apr-08		3059		1155												0.898		0.928		0.330		0.802

		15-Apr-08		3833		1189												0.721		0.928		0.330		0.802

		16-Apr-08		3640		1215												0.795		0.928		0.330		0.802

		17-Apr-08		3089		1195												0.910		0.928		0.330		0.802

		18-Apr-08		2583		1190		1		1		1		0				0.974		0.928		0.330		0.802				4

		19-Apr-08		2398		1174												0.985		0.928		0.330		0.802

		20-Apr-08		2299		1168												0.989		0.928		0.330		0.802

		21-Apr-08		2231		1130												0.989		0.928		0.330		0.802

		22-Apr-08		2101		1013												0.985		0.928		0.330		0.802

		23-Apr-08		2142		1016												0.983		0.928		0.330		0.802

		24-Apr-08		2374		1129												0.981		0.928		0.330		0.802

		25-Apr-08		2120		1083												0.990		0.928		0.330		0.802

		26-Apr-08		1836		834												0.980		0.928		0.330		0.802

		27-Apr-08		1792		729												0.958		0.928		0.330		0.802

		28-Apr-08		1932		802		2						2		2		0.960		0.928		0.330		0.802		8

		29-Apr-08		2436		1033		3						3		3		0.957		0.928		0.330		0.802		13

		30-Apr-08		2853		1146		6						6		6		0.932		0.928		0.250		0.802		35

		01-May-08		2861		1202		7						7		7		0.948		0.928		0.250		0.802		40

		02-May-08		2316		1059		1						1		1		0.975		0.928		0.250		0.802		6

		03-May-08		1977		870		4						4		4		0.972		0.928		0.200		0.802		28

		04-May-08		2047		891		1						1		1		0.969		0.928		0.200		0.802		7

		05-May-08		2299		964		4						4		4		0.956		0.928		0.200		0.802		28

		06-May-08		2987		1028		41						41		41		0.839		0.928		0.200		0.802		328

		07-May-08		4316		1074		65						65		65		0.474		0.928		0.250		0.802		737

		08-May-08		5175		1241		51		1		1		50		50		0.418		0.928		0.250		0.802		644		13

		09-May-08		5262		1355		36		2		2		34		34		0.487		0.928		0.250		0.802		376		22

		10-May-08		4674		1338		62		6		6		56		56		0.613		0.928		0.200		0.802		614		66

		11-May-08		4126		1316		49		3		3		46		46		0.741		0.928		0.200		0.802		417		27

		12-May-08		4153		1316		29		1		1		28		28		0.733		0.928		0.200		0.802		257		9

		13-May-08		4034		1310		68		10		10		58		58		0.760		0.928		0.330		0.802		311		54

		14-May-08		3780		1310		60		9		24		51		51		0.823		0.928		0.330		0.802		252		119

		15-May-08		4039		1294		34		34		36		0				0.747		0.928		0.330		0.802				196

		16-May-08		6468		1279		59		8		14		51		51		0.251		0.928		0.330		0.802		827		227

		17-May-08		9698		1258				21		21		0				0.091		0.928		0.330		0.802				937

		18-May-08		12238		1248												0.058		0.928		0.330		0.802

		19-May-08		14612		1269		16						16		16		0.045		0.928		0.330		0.802		1459

		20-May-08		15747		1261		28		1		2		27		27		0.040		0.898		0.330		0.802		2855		211

		21-May-08		14686		1314		2				1		2		2		0.046		0.870		0.330		0.802		187		94

		22-May-08		12443		1295		9				1		9		9		0.060		0.838		0.330		0.802		681		76

		23-May-08		9939		1407		8		2		4		6		6		0.108		0.819		0.330		0.802		257		171

		24-May-08		8239		1410		5		2		2		3		3		0.169		0.791		0.330		0.802		85		56

		25-May-08		7562		1393		2						2		2		0.205		0.759		0.330		0.802		49

		26-May-08		7746		1393		10				2		10		10		0.192		0.729		0.330		0.802		269		54

		27-May-08		8553		1379		10				4		10		10		0.147		0.695		0.330		0.802		371		148

		28-May-08		8914		1386		34				9		34		34		0.134		0.665		0.330		0.802		1439		381

		29-May-08		8585		1415		29		2		3		27		27		0.154		0.641		0.330		0.802		1034		115

		30-May-08		7848		1409		41		2		2		39		39		0.191		0.636		0.330		0.802		1214		62

		31-May-08		7301		1413		19		2		3		17		17		0.232		0.634		0.330		0.802		437		77

		01-Jun-08		6478		1397		41				3		41		41		0.309		0.627		0.330		0.802		799		58

		02-Jun-08		5841		1404		30						30		30		0.408		0.626		0.330		0.802		444

		03-Jun-08		5413		1416		29				3		29		29		0.500		0.626		0.330		0.802		350		36





Coho

		2008 Coho Passage Detail, Chandler Juvenile Facility (Provisional)

		Catch Date		Flow Approaching Dam		Canal Flow		Raw Count		Recaps		Adjusted Count		Entrainment Rate		Canal Surv. Rate		Sample Rate		Sample Rate Adj.		Wild Passage		Hatchery Passage

		01-Jan-08		2122		609								0.706		0.820

		02-Jan-08		2054		609								0.738		0.818

		03-Jan-08		2054		610								0.740		0.816

		04-Jan-08		2110		611								0.714		0.814

		05-Jan-08		2121		612								0.710		0.813

		06-Jan-08		2136		610								0.700		0.928		0.330		0.749

		07-Jan-08		2108		610								0.714		0.928		0.330		0.749

		08-Jan-08		2073		609								0.730		0.928		0.330		0.749

		09-Jan-08		2066		610								0.734		0.928		0.330		0.749

		10-Jan-08		2059		609								0.737		0.928		0.330		0.749

		11-Jan-08		2048		610								0.743		0.928		0.330		0.749

		12-Jan-08		2067		608								0.732		0.928		0.330		0.749

		13-Jan-08		2110		610								0.712		0.928		0.330		0.749

		14-Jan-08		2320		760								0.797		0.928		0.330		0.749

		15-Jan-08		2288		781								0.827		0.928		0.330		0.749

		16-Jan-08		2337		782								0.812		0.928		0.330		0.749

		17-Jan-08		2112		688								0.805		0.928		0.330		0.749

		18-Jan-08		2048		684								0.826		0.928		0.330		0.749

		19-Jan-08		2127		686								0.797		0.928		0.330		0.749

		20-Jan-08		2141		684								0.790		0.928		0.330		0.749

		21-Jan-08		2146		682								0.786		0.928		0.330		0.749

		22-Jan-08		1998		680								0.841		0.928		0.330		0.749

		23-Jan-08		1746		334								0.402		0.928		0.330		0.749

		24-Jan-08		1719		0												0.000

		25-Jan-08		1764		0												0.000

		26-Jan-08		1829		0												0.000

		27-Jan-08		1831		0												0.000

		28-Jan-08		2138		0												0.000

		29-Jan-08		2211		61								0.006		0.928		0.000

		30-Jan-08		2272		74								0.006		0.928		0.000

		31-Jan-08		2247		115								0.042		0.928		0.000

		01-Feb-08		2250		395								0.282		0.928		0.000

		02-Feb-08		2202		595								0.644		0.928		0.000

		03-Feb-08		2209		627								0.687		0.928		0.330		0.749

		04-Feb-08		2145		651								0.751		0.928		0.330		0.749

		05-Feb-08		2104		677								0.798		0.928		0.000

		06-Feb-08		2091		690								0.816		0.928		0.003

		07-Feb-08		2101		679								0.800		0.928		0.003

		08-Feb-08		2126		676								0.788		0.928		0.003

		09-Feb-08		2147		690								0.794		0.928		0.330		0.749

		10-Feb-08		2272		674								0.722		0.928		0.330		0.749

		11-Feb-08		2642		671								0.548		0.928		0.330		0.749

		12-Feb-08		3008		694								0.433		0.928		0.000

		13-Feb-08		3265		690								0.345		0.928		0.330		0.749

		14-Feb-08		3246		676								0.335		0.928		0.330		0.749

		15-Feb-08		3044		690								0.415		0.928		0.330		0.749

		16-Feb-08		2875		702								0.495		0.928		0.330		0.749

		17-Feb-08		2848		701								0.504		0.928		0.330		0.749

		18-Feb-08		2901		703								0.485		0.928		0.330		0.749

		19-Feb-08		2828		702								0.513		0.928		0.330		0.749

		20-Feb-08		2781		701								0.531		0.928		0.330		0.749

		21-Feb-08		2770		701								0.536		0.928		0.330		0.749

		22-Feb-08		2752		748								0.607		0.928		0.330		0.749

		23-Feb-08		2778		749								0.598		0.928		0.330		0.749

		24-Feb-08		2799		750								0.591		0.928		0.330		0.749

		25-Feb-08		2842		750								0.573		0.928		0.330		0.749

		26-Feb-08		2896		751								0.552		0.928		0.330		0.749

		27-Feb-08		2963		742								0.514		0.928		0.330		0.749

		28-Feb-08		3061		723								0.451		0.928		0.330		0.749

		29-Feb-08		3269		727								0.386		0.928		0.330		0.749

		01-Mar-08		3625		732								0.296		0.928		0.330		0.749

		02-Mar-08		4046		737								0.220		0.928		0.330		0.749

		03-Mar-08		4134		738								0.208		0.928		0.330		0.749

		04-Mar-08		3998		733								0.225		0.928		0.330		0.749

		05-Mar-08		3864		743								0.256		0.928		0.330		0.749

		06-Mar-08		3681		737								0.288		0.928		0.330		0.749

		07-Mar-08		3571		816								0.398		0.928		0.330		0.749

		08-Mar-08		3481		1009								0.636		0.928		0.330		0.749

		09-Mar-08		3449		1126								0.749		0.928		0.330		0.749

		10-Mar-08		3242		1217								0.857		0.928		0.330		0.749

		11-Mar-08		3350		1237								0.844		0.928		0.330		0.749

		12-Mar-08		3577		1237								0.794		0.928		0.330		0.749

		13-Mar-08		3779		1089								0.620		0.928		0.330		0.749

		14-Mar-08		3870		809								0.313		0.928		0.330		0.749

		15-Mar-08		3808		723								0.250		0.928		0.330		0.749

		16-Mar-08		3663		720								0.277		0.928		0.330		0.749

		17-Mar-08		3539		718								0.303		0.928		0.330		0.749

		18-Mar-08		3219		732								0.408		0.928		0.330		0.749

		19-Mar-08		3158		740		1				1		0.439		0.928		0.330		0.749		10

		20-Mar-08		3238		742								0.414		0.928		0.330		0.749

		21-Mar-08		3079		739								0.465		0.928		0.330		0.749				9

		22-Mar-08		2726		731								0.596		0.928		0.330		0.749				212

		23-Mar-08		2612		728								0.641		0.928		0.330		0.749				327

		24-Mar-08		2722		726								0.591		0.928		0.330		0.749				435

		25-Mar-08		2623		724								0.631		0.928		0.330		0.749				539

		26-Mar-08		2414		771								0.773		0.928		0.330		0.749				739

		27-Mar-08		2319		784								0.820		0.928		0.330		0.749				548

		28-Mar-08		2142		724								0.828		0.928		0.330		0.749				137

		29-Mar-08		2065		721								0.852		0.928		0.330		0.749				36

		30-Mar-08		2080		720								0.846		0.928		0.330		0.749				36

		31-Mar-08		1946		764								0.911		0.928		0.330		0.749				34

		01-Apr-08		1849		801								0.943		0.928		0.330		0.749				9

		02-Apr-08		2056		854								0.927		0.928		0.330		0.749				80

		03-Apr-08		2055		921								0.947		0.928		0.330		0.749				97

		04-Apr-08		2217		966								0.937		0.928		0.330		0.749				84

		05-Apr-08		2504		1022								0.911		0.928		0.330		0.749				33

		06-Apr-08		2381		1034								0.934		0.928		0.330		0.749				23

		07-Apr-08		2267		1034								0.948		0.928		0.330		0.749				14

		08-Apr-08		2214		1059								0.958		0.928		0.330		0.749				23

		09-Apr-08		2051		1023								0.965		0.928		0.330		0.749				50

		10-Apr-08		1982		969								0.963		0.928		0.330		0.749				77

		11-Apr-08		2126		1029								0.960		0.928		0.330		0.749				477

		12-Apr-08		2262		1068								0.955		0.928		0.330		0.749				178

		13-Apr-08		2426		1107								0.946		0.928		0.330		0.749				157

		14-Apr-08		3059		1155								0.864		0.928		0.330		0.749				348

		15-Apr-08		3833		1189		4				4		0.692		0.928		0.330		0.749		25		965

		16-Apr-08		3640		1215								0.763		0.928		0.330		0.749				177

		17-Apr-08		3089		1195								0.876		0.928		0.330		0.749				35

		18-Apr-08		2583		1190								0.946		0.928		0.330		0.749				55

		19-Apr-08		2398		1174								0.960		0.928		0.330		0.749				64

		20-Apr-08		2299		1168								0.966		0.928		0.330		0.749				131

		21-Apr-08		2231		1130		16				16		0.966		0.928		0.330		0.749		72		36

		22-Apr-08		2101		1013								0.960		0.928		0.330		0.749				109

		23-Apr-08		2142		1016								0.957		0.928		0.330		0.749				150

		24-Apr-08		2374		1129								0.955		0.928		0.330		0.749				178

		25-Apr-08		2120		1083								0.968		0.928		0.330		0.749				252

		26-Apr-08		1836		834								0.953		0.928		0.330		0.749				549

		27-Apr-08		1792		729								0.927		0.928		0.330		0.749				569

		28-Apr-08		1932		802		1				1		0.930		0.928		0.330		0.749		5		535

		29-Apr-08		2436		1033								0.926		0.928		0.330		0.749				1521

		30-Apr-08		2853		1146								0.898		0.928		0.250		0.561				616

		01-May-08		2861		1202								0.916		0.928		0.250		0.561				764

		02-May-08		2316		1059		1				1		0.948		0.928		0.250		0.561		8		1006

		03-May-08		1977		870								0.944		0.928		0.200		0.561				3035

		04-May-08		2047		891								0.940		0.928		0.200		0.561				2290

		05-May-08		2299		964								0.925		0.928		0.200		0.561				2463

		06-May-08		2987		1028								0.806		0.928		0.200		0.561				1837

		07-May-08		4316		1074		6				6		0.452		0.928		0.250		0.561		102		6699

		08-May-08		5175		1241		53				53		0.396		0.928		0.250		0.561		1029		15218

		09-May-08		5262		1355		17				17		0.464		0.928		0.250		0.561		282		6227

		10-May-08		4674		1338		11				11		0.588		0.928		0.200		0.561		180		13098

		11-May-08		4126		1316		3				3		0.711		0.928		0.200		0.561		41		9922

		12-May-08		4153		1316		8				8		0.704		0.928		0.200		0.561		109		6747

		13-May-08		4034		1310		49				49		0.730		0.928		0.330		0.749		293		4225

		14-May-08		3780		1310		30				30		0.790		0.928		0.330		0.749		165		3817

		15-May-08		4039		1294		17				17		0.717		0.928		0.330		0.749		103		772

		16-May-08		6468		1279		36				36		0.230		0.928		0.330		0.749		681		5982

		17-May-08		9698		1258								0.075		0.928		0.330		0.749

		18-May-08		12238		1248								0.044		0.928		0.330		0.749

		19-May-08		14612		1269								0.033		0.928		0.330		0.749				792

		20-May-08		15747		1261		1				1		0.029		0.898		0.330		0.749		156		2336

		21-May-08		14686		1314		5				5		0.035		0.870		0.330		0.749		673		1077

		22-May-08		12443		1295		2				2		0.046		0.838		0.330		0.749		210		3257

		23-May-08		9939		1407		11				11		0.090		0.819		0.330		0.749		602		4213

		24-May-08		8239		1410		4				4		0.149		0.791		0.330		0.749		137		1542

		25-May-08		7562		1393		2				2		0.184		0.759		0.330		0.749		58		3327

		26-May-08		7746		1393		6				6		0.172		0.729		0.330		0.749		194		2742

		27-May-08		8553		1379		6				6		0.127		0.695		0.330		0.749		274		2377

		28-May-08		8914		1386		3				3		0.115		0.665		0.330		0.749		158		1423

		29-May-08		8585		1415		6				6		0.134		0.641		0.330		0.749		282		2066

		30-May-08		7848		1409		5				5		0.171		0.636		0.330		0.749		186		1417

		31-May-08		7301		1413								0.211		0.634		0.330		0.749				1389

		01-Jun-08		6478		1397								0.288		0.627		0.330		0.749				918

		02-Jun-08		5841		1404		10				10		0.387		0.626		0.330		0.749		167		1120

		03-Jun-08		5413		1416		9				9		0.478		0.626		0.330		0.749		122		960







Conclusions

 Population est: Present estimates of 
this lead us to believe that around 
10,303 Northern Pike Minnow can be 
found within the area from the Naches 
confluence to the City of Granger 
(approx- 39 river miles). Upper and 
lower 95% CI are 32,188 and 4,639, 
respectively.



Conclusions Continued
 Consumption: 2007 
SE=PE*F*C 
Where: SE= Salmon eaten per day

PE= Pop est of NPM
F=   Fraction of NPM stomachs      

with at least one salmon
SE = 870.3 Salmon eaten per day

Salmon Eaten total = 2611 per day over my 39 
mile sample areas or 4217 salmon eaten per 
day from Naches confluence to Prosser dam(63 
miles).



References
 Ricker W. E.  1975. Computation and interpretation of biological 

statistics of fish populations. Fisheries Research Board Canada 
Bulletin 191.

 Ward, D. L., J. H. Peterson and J. J. Loch. 1995.  Index of predation 
on salmonids by northern squawfish in the lower and middle 
Columbia River and in the lower Snake River.  Transactions of the 
American Fisheries Society 124:321-334.

 Fresh K. L., S. L. Schroder, and M. I. Carr  2003. Predation by 
northern pike minnow on hatchery and wild coho salmon smolts in 
the Chehalis River, Washington. North American Journal of 
Fisheries Management. 23:1257-1264.



Acknowledgements

Many thanks to Predation crew: Joe Jay 
Pinkham, Quincy, Denny and Germaine 
for Lab work.

 Special thanks to  Anthony Fritts (WDFW) 
for technical assistance.  



Questions


	Northern Pike Minnow Predation 2007
	Project Objectives
	Slide Number 3
	Population Estimate Methodology Change
	Statistical Format Used
	Fin Clip on Dorsal 
	What factors can effect recapture and capture for population estimate?
	Environmental and Biological Factors include:
	River Flow at Parker dam (Sunnyside dam)
	Consumption data
	Removal and storage of stomach contents.
	Analysis of contents via stained hard structures
	Identification to species
	Equation for consumption Rate  (Ward et al 1995)�
	2007 Stomach Contents
	2008 Juvenile Passage Data near Prosser Dam
	Conclusions
	Conclusions Continued
	References
	Acknowledgements�
	Questions

