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Species/Race Pre-1900 Run Recent Average

Fall Chinook 132,000                      4,050
Spring Chinook 200,000                    13,870
Summer Chinook 68,000                             0
Coho  110,000                      2,730
Summer Steelhead 80,500                      2,890
Sockeye 200,000                             0

Estimates of Historical Anadromous Fish Runs 
in the Yakima Subbasin as Compared to 

Recent Run Size (5-year Average, 2001-2005)



YAKIMA/KLICKITAT 
FISHERIES PROJECT (YKFP)

• MODELING (EDT) NOT TWD, and AHA
• SALMON SUPPLEMENTATION AND
REINTRODUCTION PROGRAMS   

• HABITAT ACQUISITION AND     
ENHANCEMENT PROGRAMS
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BPA
•Funding
•NEPA
•Review

NPPC
•Review
•Priority
•5 Yr. Plan

USFWS
•ESA
•Fish Health

BOR 
•Passage
•Water
•Facilities O & M
•Phase II Screens

USFS
•Habitat

NOAAFish
•ESA
•Physiology
•Homing

Yakima/Klickitat Fisheries Project
Federal Agencies Cooperating



SPECIES TARGETED IN YKFP

• ALL STOCKS IN BASIN - TIERED
• SPRING CHINOOK INITIAL STOCK 1997
• COHO FEASIBILITY PART OF PROGRAM
• FALL CHINOOK  1998
• STEELHEAD – MODELING, PLANNING, 

(and KELT RECONDITIONING)
• OTHER STOCKS OF ABOVE SPECIES 

REVIEWED FOR POTENTIAL



YKFP SUPPLEMENTATION AND 
RESEARCH PROGRAM 

Purpose
To test the hypothesis that new supplementation

techniques can be used in the Yakima River Basin
to increase natural production and to improve

harvest opportunities, while maintaining 
the long-term genetic fitness of the wild and 

native salmonid populations and keeping adverse 
ecological interactions within acceptable limits



SUPPLEMENTATION GOAL:
IMPROVE NATURAL PRODUCTION

1.  Increase Survival
2. Maintain Demographic Traits of Wild Fish
3.   Maintain Homing and Spawning Site Selection
4.   Reproduce Successfully!



IMPROVE NATURAL PRODUCTION
1.  Increase Survival

*  Egg to Smolt – Supplementation Culture 
*  Outmigrating Smolt Survival

Precocial Males 
Fish Predators
Bird Predators

*  Returning Adult Survival
Ocean Survival & Productivity 
Columbia Migration
Harvest



SUPPLEMENTATION GOAL:
MAINTAIN THE LONG-TERM GENETIC 
FITNESS OF THE SUPPLEMENTED AND 

NATIVE POPULATIONS

1. Monitor Genetic Traits of Fish
2. Conduct Research to Evaluate Domestication 

Effects of Hatchery



DOMESTICATION RESEARCH

• Supplementation Line – S
• Wild Control Line – WC
• Hatchery Control Line – HC

Potential to evaluate the level of domestication 
that is occurring in the YKFP Supplementation 
Line (S) and compare to the Hatchery Control 
Line (HC) of traditional hatcheries as well as an 
unsupplemented population (W).



Genetic Research

S, HC, WC



DOMESTICATION – HYPOTHETICAL OUTCOMES
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JUVENILE TRAITS
• Emergence Timing
• Kd at Emergence
• Egg-fry Survival
• Developmental 

Abnormalities
• Fry-Smolt Survival
• Juvenile morphology
• Smolt survival
• Natural Smolt Survival

• Smolt-Adult Survival 
HC Line

• Outmigration Timing
• Food Conversion
• Length-Weight
• Agonistic/Competitive 

Behavior
• Predator Avoidance
• Precocialism



ADULT TRAITS MONITORED

• Adult Recruits
• Age Composition
• Sex-at-Age
• Sex Ratio/Age
• Run Timing
• Spawn Timing
• Fecundity

• Egg Size
• Reproductive Effort
• Fertility
• Morphology
• Spawning Behavior
• Spawning Success





IMPROVE NATURAL PRODUCTION
3.  Maintain Homing and Site Selection

*  Homing to Acclimation Sites
*  Redd Characterization and Selection

4. Reproductive Success
* Laboratory
* Spawning Channel



HOMING FIDELITY -Upper Yakima Acclimation Sites

Keechelus Lake

Kachess Lake
Cle Elum Lake

Roza Dam

Manastash Cr.

North

Clark Flat

Jack Creek

Easton 

Cle Elum

Cherry Cr.

Naneum Cr.

Squaw Cr.Umtanum Cr.







Reproductive Success
Comparative behavioral/reproductive fitness research



Spawning Channel

Measuring
Reproductive

Success

Microsatellite
Pedigree
Analysis







Thursday June 15 – Fish Science
• Spring Chinook (Cont) – Precocious Males
• Ecological Interactions
• Fish and Bird Predation
• Coho Salmon
• Fall Chinook 
• Steelhead 
• Bull Trout
• Sockeye





Monitoring and Evaluation of Avian Predation on Juvenile 
Salmonids on the Yakima River, Washington

Ann E. Stephenson
Yakima Klickitat Fisheries Project 

Yakama Nation Fisheries





Fall Chinook Supplementation



OTHER RESEARCH PROGRAMS:

1. Steelhead Kelt Reconditioning
2. Bull Trout Evaluations 
3. Habitat Protection and Enhancement 
4. Dam Passage 



Kelt Pictures Before and After





HABITAT ENHANCEMENT
IMPROVING  CULVERT PASSAGE



Cle Elum Dam Passage Study
Outfall of Flume into River



Cle Elum Supplementation 
& Research Facility
OCT/SNT Rearing and 
Smolt Survival Status

David Fast, Charles Strom, Mark Johnston, David Lind,
Curtis Knudsen, Steve Shroder, Doug Neeley & Bill Bosch







MISSION OF FACILITY

• Collect Broodstock
• Enumerate Spawning Escapement
• Monitor Characteristics of Escapement 

(age, length, weight, DNA,)
• Enumerate Hatchery Returns (by 

Treatment, Acclimation Site and Brood 
Year) 





BROODSTOCK COLLECTION
GENETIC GUIDELINES

• COLLECTION THROUGHOUT ADULT 
RUN TIMING

• RANDOM COLLECTION OF ADULTS 
• TAKE NO MORE THAN 50% OF ADULTS 

INTO HATCHERY (HALF THE ADULTS 
SPAWN IN THE WILD)



Spring Chinook Run Timing at Roza, 2001
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Counts

		ROZA FISH TRAP DAILY COUNTS, 2001										As of :		10-Sep-01		(Trap Close)

				"Hatchery"-Marked								Wild-Unmarked								Total

		DATE		Adults		Jacks		Total				Adults		Jacks		Total				Passage

		Totals		6,180		990		7,170				5,010		336		5,346				12,516

		1-Apr						0								0						0

		2-Apr						0								0						0.00%		0.00%

		3-Apr						0								0						0.00%		0.00%

		4-Apr						0								0						0.00%		0.00%

		5-Apr						0								0						0.00%		0.00%

		6-Apr						0								0						0.00%		0.00%

		7-Apr						0								0						0.00%		0.00%

		8-Apr						0								0						0.00%		0.00%

		9-Apr						0								0						0.00%		0.00%

		10-Apr						0								0						0.00%		0.00%

		11-Apr						0								0						0.00%		0.00%

		12-Apr						0								0						0.00%		0.00%

		13-Apr						0								0						0.00%		0.00%

		14-Apr						0								0						0.00%		0.00%

		15-Apr						0								0						0.00%		0.00%

		16-Apr						0								0						0.00%		0.00%

		17-Apr						0								0						0.00%		0.00%

		18-Apr						0								0						0.00%		0.00%

		19-Apr						0								0						0.00%		0.00%

		20-Apr						0								0						0.00%		0.00%

		21-Apr						0								0						0.00%		0.00%

		22-Apr		0				0				0				0						0.00%		0.00%

		23-Apr		1		0		1				1		0		1				2		0.01%		0.02%

		24-Apr		1		0		1				0		0		0				1		0.03%		0.02%

		25-Apr		1		0		1				2		0		2				3		0.04%		0.06%

		26-Apr		3		0		3				4		0		4				7		0.08%		0.13%

		27-Apr		3		0		3				31		0		31				34		0.13%		0.71%

		28-Apr		0		0		0				0		0		0				0		0.13%		0.71%

		29-Apr		0		0		0				0		0		0				0		0.13%		0.71%

		30-Apr		34		0		34				60		0		60				94		0.60%		1.83%

		1-May		19		0		19				38		0		38				57		0.86%		2.54%

		2-May		11		0		11				20		0		20				31		1.02%		2.92%

		3-May		35		0		35				56		0		56				91		1.51%		3.97%

		4-May		32		0		32				49		0		49				81		1.95%		4.88%

		5-May		0		0		0				0		0		0				0		1.95%		4.88%

		6-May		0		0		0				0		0		0				0		1.95%		4.88%

		7-May		103		0		103				172		1		173				276		3.39%		8.12%

		8-May		132		0		132				169		1		170				302		5.23%		11.30%

		9-May		78		0		78				116		1		117				195		6.32%		13.49%

		10-May		117		4		121				217		1		218				339		8.01%		17.56%

		11-May		199		3		202				222		3		225				427		10.82%		21.77%

		12-May		80		0		80				109		0		109				189		11.94%		23.81%

		13-May		164		0		164				178		2		180				344		14.23%		27.18%

		14-May		209		2		211				156		1		157				368		17.17%		30.12%

		15-May		165		0		165				109		0		109				274		19.47%		32.15%

		16-May		375		4		379				252		0		252				631		24.76%		36.87%

		17-May		92		1		93				73		2		75				168		26.05%		38.27%

		18-May		113		0		113				71		1		72				185		27.63%		39.62%

		19-May		184		3		187				114		5		119				306		30.24%		41.84%

		20-May		91		5		96				77		1		78				174		31.58%		43.30%

		21-May		147		4		151				98		0		98				249		33.68%		45.14%

		22-May		152		3		155				142		4		146				301		35.84%		47.87%

		23-May		180		4		184				177		3		180				364		38.41%		51.23%

		24-May		157		5		162				134		3		137				299		40.67%		53.80%

		25-May		255		9		264				148		6		154				418		44.35%		56.68%

		26-May		187		10		197				137		15		152				349		47.10%		59.52%

		27-May		111		10		121				70		7		77				198		48.79%		60.96%

		28-May		95		6		101				52		8		60				161		50.20%		62.08%

		29-May		74		14		88				48		4		52				140		51.42%		63.06%

		30-May		178		25		203				83		13		96				299		54.25%		64.85%

		31-May		93		14		107				51		4		55				162		55.75%		65.88%

		1-Jun		137		34		171				62		15		77				248		58.13%		67.32%

		2-Jun		151		25		176				93		8		101				277		60.59%		69.21%

		3-Jun		70		19		89				46		4		50				139		61.83%		70.15%

		4-Jun		91		16		107				66		8		74				181		63.32%		71.53%

		5-Jun		109		17		126				75		9		84				210		65.08%		73.10%

		6-Jun		48		15		63				40		10		50				113		65.96%		74.04%

		7-Jun		82		13		95				52		8		60				155		67.28%		75.16%

		8-Jun		83		15		98				40		6		46				144		68.65%		76.02%

		9-Jun		86		32		118				76		17		93				211		70.29%		77.76%

		10-Jun		103		40		143				77		11		88				231		72.29%		79.41%

		11-Jun		74		32		106				41		13		54				160		73.77%		80.42%

		12-Jun		30		19		49				29		8		37				86		74.45%		81.11%

		13-Jun		24		12		36				11		3		14				50		74.95%		81.37%

		14-Jun		75		29		104				47		4		51				155		76.40%		82.32%

		15-Jun		42		22		64				25		3		28				92		77.29%		82.85%

		16-Jun		44		41		85				32		11		43				128		78.48%		83.65%

		17-Jun		42		25		67				34		9		43				110		79.41%		84.46%

		18-Jun		13		17		30				23		1		24				54		79.83%		84.90%

		19-Jun		26		22		48				23		6		29				77		80.50%		85.45%

		20-Jun		40		29		69				22		7		29				98		81.46%		85.99%

		21-Jun		45		21		66				24		4		28				94		82.38%		86.51%

		22-Jun		46		23		69				54		14		68				137		83.35%		87.79%

		23-Jun		28		18		46				33		6		39				85		83.99%		88.51%

		24-Jun		57		17		74				37		3		40				114		85.02%		89.26%

		25-Jun		11		9		20				7		2		9				29		85.30%		89.43%

		26-Jun		19		21		40				30		7		37				77		85.86%		90.12%

		27-Jun		8		16		24				13		1		14				38		86.19%		90.39%

		28-Jun		10		18		28				10		2		12				40		86.58%		90.61%

		29-Jun		32		20		52				18		7		25				77		87.31%		91.08%

		30-Jun		30		14		44				20		3		23				67		87.92%		91.51%

		1-Jul		22		11		33				7		2		9				42		88.38%		91.68%

		2-Jul		14		6		20				6		3		9				29		88.66%		91.84%

		3-Jul		6		12		18				6		3		9				27		88.91%		92.01%

		4-Jul		11		4		15				5		0		5				20		89.12%		92.11%

		5-Jul		27		15		42				20		4		24				66		89.71%		92.56%

		6-Jul		181		45		226				115		4		119				345		92.86%		94.78%

		7-Jul		10		5		15				5		2		7				22		93.07%		94.91%

		8-Jul		7		6		13				3		0		3				16		93.25%		94.97%

		9-Jul		21		13		34				13		1		14				48		93.72%		95.23%

		10-Jul		23		5		28				12		1		13				41		94.11%		95.47%

		11-Jul		4		5		9				7		1		8				17		94.24%		95.62%

		12-Jul		10		5		15				4		2		6				21		94.45%		95.74%

		13-Jul		59		12		71				35		0		35				106		95.44%		96.39%

		14-Jul		0		0		0				1		0		1				1		95.44%		96.41%

		15-Jul		15		2		17				12		2		14				31		95.68%		96.67%

		16-Jul		3		4		7				1		0		1				8		95.77%		96.69%

		17-Jul		21		11		32				9		1		10				42		96.22%		96.88%

		18-Jul		10		0		10				2		0		2				12		96.36%		96.91%

		19-Jul		5		2		7				3		1		4				11		96.46%		96.99%

		20-Jul		18		5		23				7		1		8				31		96.78%		97.14%

		21-Jul		0		0		0				0		0		0				0		96.78%		97.14%

		22-Jul		8		1		9				4		0		4				13		96.90%		97.21%

		23-Jul		49		2		51				33		1		34				85		97.62%		97.85%

		24-Jul		10		3		13				9		2		11				24		97.80%		98.05%

		25-Jul		14		2		16				12		2		14				30		98.02%		98.32%

		26-Jul		8		1		9				8		0		8				17		98.15%		98.47%

		27-Jul		31		4		35				24		2		26				61		98.63%		98.95%

		28-Jul		12		4		16				6		1		7				23		98.86%		99.08%

		29-Jul		2		2		4				6		0		6				10		98.91%		99.20%

		30-Jul		3		3		6				2		0		2				8		99.00%		99.23%

		31-Jul		2		0		2				0		0		0				2		99.02%		99.23%

		1-Aug		0		2		2				1		0		1				3		99.05%		99.25%

		2-Aug		0		0		0				6		0		6				6		99.05%		99.36%

		3-Aug		0		1		1				3		0		3				4		99.07%		99.42%

		4-Aug		3		1		4				1		0		1				5		99.12%		99.44%

		5-Aug		3		1		4				1		0		1				5		99.18%		99.46%

		6-Aug		2		1		3				0		0		0				3		99.22%		99.46%

		7-Aug		3		0		3				3		1		4				7		99.26%		99.53%

		8-Aug		5		4		9				4		0		4				13		99.39%		99.61%

		9-Aug		5		0		5				2		0		2				7		99.46%		99.64%

		10-Aug		3		4		7				3		1		4				11		99.55%		99.72%

		11-Aug		0		1		1				1		0		1				2		99.57%		99.74%

		12-Aug		0		0		0				1		0		1				1		99.57%		99.76%

		13-Aug		2		0		2				1		0		1				3		99.60%		99.78%

		14-Aug		6		2		8				4		0		4				12		99.71%		99.85%

		15-Aug		0		0		0				2		0		2				2		99.71%		99.89%

		16-Aug		2		0		2				1		1		2				4		99.74%		99.93%

		17-Aug		0		0		0				0		0		0				0		99.74%		99.93%

		18-Aug		1		0		1				0		0		0				1		99.75%		99.93%

		19-Aug		0		0		0				0		0		0				0		99.75%		99.93%

		20-Aug		0		0		0				0		0		0				0		99.75%		99.93%

		21-Aug		0		0		0				0		0		0				0		99.75%		99.93%

		22-Aug		0		0		0				0		0		0				0		99.75%		99.93%

		23-Aug		2		0		2				1		0		1				3		99.78%		99.94%

		24-Aug		3		1		4				0		0		0				4		99.83%		99.94%

		25-Aug		0		0		0				0		0		0				0		99.83%		99.94%

		26-Aug		0		0		0				0		0		0				0		99.83%		99.94%

		27-Aug		0		0		0				0		0		0				0		99.83%		99.94%

		28-Aug		1		0		1				0		0		0				1		99.85%		99.94%

		29-Aug		1		0		1				0		0		0				1		99.86%		99.94%

		30-Aug		2		2		4				1		1		2				6		99.92%		99.98%

		31-Aug		0		1		1				0		0		0				1		99.93%		99.98%

		1-Sep		0		0		0				0		0		0				0

		2-Sep		0		0		0				0		0		0				0

		3-Sep		0		0		0				0		0		0				0

		4-Sep		1		0		1				0		0		0				1

		5-Sep		0		0		0				0		0		0				0

		6-Sep		0		0		0				0		0		0				0

		7-Sep		1		1		2				0		0		0				2

		8-Sep		0		0		0				0		0		0				0

		9-Sep		0		0		0				0		0		0				0

		10-Sep		1		1		2				1		0		1				3

		11-Sep						0								0				0

		12-Sep						0								0				0

		13-Sep						0								0				0

		14-Sep						0								0				0

		15-Sep						0								0				0

		16-Sep						0								0				0

		17-Sep						0								0				0

		18-Sep						0								0				0

		19-Sep						0								0				0

		20-Sep						0								0				0

		21-Sep						0								0				0

		22-Sep						0								0				0

		23-Sep						0								0				0

		24-Sep						0								0				0

		25-Sep						0								0				0

		26-Sep						0								0				0

		27-Sep						0								0				0

		28-Sep						0								0				0

		29-Sep						0								0				0

		30-Sep						0								0				0

		Totals		6,180		990		7,170				5,010		336		5,346				12,516

		Morts.
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Sheet3

		2001 Roza Weekly Spring Chinook versus Mean-timed Run of 12,500 (Adults and Jacks Combined)

										2001

		Week of:		1983-2000				2000		Expected		Actual

				Mean props.				Passage		Passage		Passage

		22-Apr		0.0038						47		47

		29-Apr		0.0227				10		284		354

		6-May		0.0965				251		1,206		1,728

		13-May		0.1864				3,450		2,330		2,276

		20-May		0.1939				1,996		2,424		2,154

		27-May		0.1405				685		1,757		1,485

		3-Jun		0.1143				1,696		1,429		1,153

		10-Jun		0.0758				982		947		902

		17-Jun		0.0557				641		697		655

		24-Jun		0.0353				972		442		442

		1-Jul		0.0190				950		237		551

		8-Jul		0.0106				92		133		250

		15-Jul		0.0082				123		102		135

		22-Jul		0.0056				42		70		253

		29-Jul		0.0044				25		55		38

		5-Aug		0.0052				24		65		48

		12-Aug		0.0051				28		64		23

		19-Aug		0.0049				128		61		7

		26-Aug		0.0061				129		76		9

		2-Sep		0.0025				49		31		3

		9-Sep		0.0017				54		21		3

		16-Sep		0.0017						21		0

				1				12,327		12,500		12,516				<-- Mean-Timed run Projection

		Col. B:  Mean weekly timing is normalized to fish week.  For any given year, fish week 1 is the first week fish begin arriving at Roza.

		Therefore, the mean weekly proportions in column B represent typical timing by fish week regardless of when the fish

		start arriving in any given year (early, average, late).
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Expected @ 12,500

Actual

2000

Weekly Fish Count

2001 Roza Spring Chinook Weekly Counts



		Date		Dam		<>		hasck		hjsck		wasck		wjsck		brdwasck		brdwjsck		brdhasck		brdhjsck

		4/22/01																						0

		4/23/01						1				1												0

		4/24/01						1												1				0

		4/25/01						1				2				1								1

		4/26/01						3				4				2								2

		4/27/01						3				31												0

		4/28/01																						0

		4/29/01																						0

		4/30/01						34				60				5				1				5

		5/1/01						19				38				5				1				5

		5/2/01						11				20				5				1				5

		5/3/01						35				56												0

		5/4/01						32				49												0

		5/5/01																						0

		5/6/01																						0

		5/7/01						103		0		172		1		13				3				13

		5/8/01						132				169		1		25		1		5				26

		5/9/01						78				116		1		24				5				24

		5/10/01						117		4		217		1										0

		5/11/01						199		3		222		3										0

		5/12/01						80				109												0

		5/13/01						164				178		2										0

		5/14/01						209		2		156		1		24				5		1		24

		5/15/01						165				109				23				5				23

		5/16/01						375		4		252				23				5				23

		5/17/01						92		1		73		2		23				5				23

		5/18/01						113				71		1		23		1		6				24

		5/19/01						184		3		114		5										0

		5/20/01						91		5		77		1										0

		5/21/01						147		4		98				21				4		2		21

		5/22/01						152		3		142		4		21		4		4				25

		5/23/01						180		4		177		3		21		1		4				22

		5/24/01						157		5		134		3		20		1		4				21

		5/25/01						255		9		148		6		20		3		4				23

		5/26/01						187		10		137		15										0

		5/27/01						111		10		70		7										0

		5/28/01						95		6		52		8		15		3		3		1		18

		5/29/01						74		14		48		4		15		2		3				17

		5/30/01						178		25		83		13		15		2		3				17

		5/31/01						93		14		51		4		14				3				14

		6/1/01						137		34		62		15		14				3				14

		6/2/01						151		25		93		8										0

		6/3/01						70		19		46		4										0

		6/4/01						91		16		66		8		14		1		3		1		15

		6/5/01						109		17		75		9		14		1		3				15

		6/6/01						48		15		40		10		14		1		3				15

		6/7/01						82		13		52		8		14		1		2				15

		6/8/01						83		15		40		6										0

		6/9/01						86		32		76		17										0

		6/10/01						103		40		77		11										0

		6/11/01						74		32		41		13		9		1		2		1		10

		6/12/01						30		19		29		8		8		1		2				9

		6/13/01						24		12		11		3		8		1		2				9

		6/14/01						75		29		47		4		8				2				8

		6/15/01						42		22		25		3		8								8

		6/16/01						44		41		32		11										0

		6/17/01						42		25		34		9										0

		6/18/01						13		17		23		1		6		1		2		1		7

		6/19/01						26		22		23		6		6		1		1				7

		6/20/01						40		29		22		7		6		1		1				7

		6/21/01						45		21		24		4		6		1		1				7

		6/22/01						46		23		54		14		5				1				5

		6/23/01						28		18		33		6										0

		6/24/01						57		17		37		3		4		1		1		1		5

		6/25/01						11		9		7		2										0

		6/26/01						19		21		30		7		3		1		2				4

		6/27/01						8		16		13		1		4								4

		6/28/01						10		18		10		2		4								4

		6/29/01						32		20		18		7		3								3

		6/30/01						30		14		20		3										0

		7/1/01						22		11		7		2										0

		7/2/01						14		6		6		3		3		1		1				4

		7/3/01						6		12		6		3		2				1				2

		7/4/01						11		4		5		0		2								2

		7/5/01						27		15		20		4		2								2

		7/6/01						181		45		115		4										0

		7/7/01						10		5		5		2										0

		7/8/01						7		6		3		0										0

		7/9/01						21		13		13		1		2				1				2

		7/10/01						23		5		12		1		2		1						3

		7/11/01						4		5		7		1		2								2

		7/12/01						10		5		4		2		2								2

		7/13/01						59		12		35												0

		7/14/01										1												0

		7/15/01						15		2		12		2										0

		7/16/01						3		4		1		0		1				1				1

		7/17/01						21		11		9		1		2		1						3

		7/18/01						10				2				2								2

		7/19/01						5		2		3		1		2								2

		7/20/01						18		5		7		1										0

		7/21/01																						0

		7/22/01						8		1		4												0

		7/23/01						49		2		33		1		2		1		1				3

		7/24/01						10		3		9		2		2								2

		7/25/01						14		2		12		2										0

		7/26/01						8		1		8												0

		7/27/01						31		4		24		2										0

		7/28/01						12		4		6		1										0

		7/29/01						2		2		6												0

		7/30/01						3		3		2				1								1

		7/31/01						2																0

		8/1/01						0		2		1		0		1								1

		8/2/01										6				1								1

		8/3/01								1		3												0

		8/4/01						3		1		1		0										0

		8/5/01						3		1		1		0										0

		8/6/01						2		1		0		0										0

		8/7/01						3		0		3		1		2		1		1				3

		8/8/01						5		4		4		0		1								1

		8/9/01						5		0		2		0										0

		8/10/01						3		4		3		1				1						1

		8/11/01						0		1		1		0										0

		8/12/01						0		0		1		0										0

		8/13/01						2		0		1		0		1				1				1

		8/14/01						6		2		4		0		1								1

		8/15/01						0		0		2		0		1								1

		8/16/01						2		0		1		1				1						1

		8/17/01																						0

		8/18/01						1		0		0		0										0

		8/19/01																						0

		8/20/01																						0

		8/21/01																						0

		8/22/01																						0

		8/23/01						2		0		1		0		1				1				1

		8/24/01						3		1										1				0

		8/25/01																						0

		8/26/01																						0

		8/27/01																						0

		8/28/01						1		0		0		0										0

		8/29/01						1		0		0		0										0

		8/30/01						2		2		1		1		1		1						2

		8/31/01								1														0

		9/1/01																						0

		9/2/01																						0

		9/3/01																						0

		9/4/01						1																0

		9/5/01																						0

		9/6/01																						0

		9/7/01						1		1														0

		9/8/01																						0

		9/9/01																						0

		9/10/01						1		1		1				1								1
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Designed to test the performance of the 
two treatments of artificially reared fish

(OCT vs. SNT),
and to compare their performance with 

naturally reared fish.

Research Monitoring Activities



REARING CRITERIA for BY’s 1997-2001
• OPTIMUM CONVENTIONAL TREATMENT-OCT  

PRODUCTION VESSEL – 100’X10’X3.5’
LOW DENSITY – 0.75 LB/FT3
45,000 FISH PER VESSEL
TEMPERATURE – <55F

• SEMI-NATURAL TREATMENT -SNT –
IDENTICAL TO OCT - PLUS 
OVERHEAD COVER, 
SUBSTRATE, 
INSTREAM COVER, 
UNDERWATER FEEDERS 











Cle Elum 
PIT Tagging Operation

134 KHz (ISO) Tags

Tagged ~ 5.6% Fish per Raceway 
(~ 2,225 per Raceway)

40,000 Fish PIT tagged

Selected 40,000 Total Marked to 
Rigorously Estimate Smolt-to-Adult
Survival Rates.



Cle Elum 
PIT Tagging Operation
Tagged ~ 5.6% Fish per Raceway 
(~ 2,225 per Raceway)
40,000 Fish PIT tagged

CWT and Elastomer Marking  Operation
Raceway Specific Binary Codes

100% Fish Marked
All Adipose fin clipped
PIT tagged fish snout tag
All 18 raceways body CWT & Elastomer







Upper Yakima River Basin

Keechelus Lake

Kachess Lake
Cle Elum Lake

Roza Dam

Manastash Cr.

North

Clark Flat

Jack Creek

Easton 
Site

Cle Elum

Cherry Cr.

Naneum Cr.

Squaw Cr.Umtanum Cr.









PIT-Tag data transfer

• Fish volitionally leave acclimation raceways, 
starting March 15 (screens pulled, all ponds).

• PIT-Tag data retrieved from migration channel 
detection system.

• Data downloaded to PTAGIS system, distributed 
to YKFP data managers.

• Fish movement posted on website YKFP.org.



River Flow
At Ellensburg

Clark Flat
Pond

Easton
Pond

Flow at
Easton
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data

		BY97 Pit tagged smolts detections by date and dam.

		Count of unique pit tags detected at each dam by date.

				Number Tags in ponds				15883		23819		0.0759315775

				Estimated morts				2025		1809

		Total		4971		2967		13858		22010		3714		4783		5060		2517		260

		Date		Easton		Clark Flat		Easton (adj)		Clark (adj)		Prosser		McNary		John Day		Bonneville		Estuary Towed Array		Flow Easton		Flow Ellensburg		Temp Ellensburg

		15-Mar-99				3		0		22.3												311.52		1769.58		39.46				36234

		16-Mar-99																				310.87		1737.47		39.11

		17-Mar-99		73				203.5		0.0												308.75		1685.09		40.35

		18-Mar-99		32				89.2		0.0												309.9		1715.37		41.99

		19-Mar-99		1				2.8		0.0												368.77		1848.37		42.41

		3/20/99																				404.94		2363.75		42.97

		3/21/99																				472.39		3288.71		42.25

		3/22/99																				533.45		3952.19		40.65

		3/23/99						0.0		0.0		1										662.02		4149.21		42.49

		3/24/99																				707.56		4455.28		41.27

		25-Mar-99						0.0		0.0		1										810.2		4611.1		41.05

		26-Mar-99		20		8		55.8		59.3												993.59		4505.76		40.43

		27-Mar-99		28		5		78.1		37.1		1										1174.42		4112.95		39.51

		28-Mar-99		6		1		16.7		7.4		1										1041.12		3682.69		39.57

		29-Mar-99		1		2		2.8		14.8												932.84		3436.04		40.73

		30-Mar-99		2		3		5.6		22.3												904.5		3177.6		40.4

		31-Mar-99		42		5		117.1		37.1												875.41		2942.51		40.38

		01-Apr-99		53		7		147.8		51.9												866.5		2822.55		41.33

		02-Apr-99		8		7		22.3		51.9		1										876.75		2802.8		41.71

		03-Apr-99		98				273.2		0.0												883.62		2826.61		40.85

		04-Apr-99		19		4		53.0		29.7												867.37		2775.19		40.24

		05-Apr-99		21		18		58.5		133.5												845.25		2698.17		40.64

		06-Apr-99		127		96		354.1		712.2												818.11		2615.1		41.46

		07-Apr-99		6		9		16.7		66.8		2										827.11		2652.59		42.75

		08-Apr-99		17		4		47.4		29.7		2										854.25		2711.72		41.94

		09-Apr-99		32		28		89.2		207.7		1										869		2702.92		40.87

		10-Apr-99		22		13		61.3		96.4		1										836.61		2640.46		40.97

		11-Apr-99		171		9		476.7		66.8		3										825.68		2565.41		43.16

		12-Apr-99		21		4		58.5		29.7												906.12		2618.5		43.94

		13-Apr-99		57		14		158.9		103.9		2		1								745.45		2680.41		42.36

		14-Apr-99		71		3		197.9		22.3		2										660.42		2430.31		42.86

		15-Apr-99		58		9		161.7		66.8		2										656.92		2219.84		43.72

		16-Apr-99		27		19		75.3		140.9		2										621.18		2402.11		44.87

		17-Apr-99		526		108		1466.4		801.2		3										625.5		2744.04		45.82

		18-Apr-99		145		375		404.2		2781.9		3										997.08		4115.77		45.11

		19-Apr-99		20		199		55.8		1476.3		11										1040.01		5034.13		42.78

		20-Apr-99		16		102		44.6		756.7		18										1199.31		4448.85		43.75

		21-Apr-99		7		16		19.5		118.7		10										1091.62		3927.71		43.39

		22-Apr-99		37		12		103.2		89.0		7		1								914.25		3428.77		43.83

		23-Apr-99		138		20		384.7		148.4		6		1								850.19		3226.35		46.08

		24-Apr-99		24		27		66.9		200.3		3		3								925.16		3837.74		47.28

		25-Apr-99		85		169		237.0		1253.7		29		6								1223.01		5316.23		45.58

		26-Apr-99		116		185		323.4		1372.4		27				1						1120.92		5411.5		43.41

		27-Apr-99		99		131		276.0		971.8		35		3								857.51		4342.34		43.19

		28-Apr-99		55		32		153.3		237.4		13		9		4						707.24		3400.79		44

		29-Apr-99		33		41		92.0		304.2		8		39		3						603.06		2862.23		46.24

		30-Apr-99		11		64		30.7		474.8		5		33		3						592.36		2865.57		47.41

		01-May-99		27		58		75.3		430.3		30		34								674.01		3326.98		46.54

		02-May-99		19		44		53.0		326.4		82		34				3				712.24		3440.98		44.25

		03-May-99		2		27		5.6		200.3		53		39		8		1				675.08		3122.9		45.8

		04-May-99		257		12		716.5		89.0		28		37		28		7				661.28		2846.76		45.6

		05-May-99		332		19		925.6		140.9		24		79		20		5				593.07		2516.32		46.08

		06-May-99		37		12		103.2		89.0		86		89		34		14		2		574.3		2346.02		47.05

		07-May-99		57		53		158.9		393.2		182		136		27		11		2		644.89		2559.4		45.39

		08-May-99		32		67		89.2		497.0		220		82		31		9				633.78		2754.35		45.08

		09-May-99		180		79		501.8		586.1		127		78		24		14				584.24		2553.57		45.74

		10-May-99		354		32		986.9		237.4		93		125		80		23		5		567.64		2440.26		46.24

		11-May-99		98				273.2		0.0		137		138		68		18				560.8		2591.55		45.92

		12-May-99		122		29		340.1		215.1		277		118		91		22		3		528.4		2646.96		46.74

		13-May-99		37		61		103.2		452.5		291		118		63		27		1		527.22		2644.18		46.8

		14-May-99		78		55		217.5		408.0		244		128		45		29				509.44		2607.56		46.63

		15-May-99		79		37		220.2		274.5		212		113		67		35		4		498.47		2518.5		46.97

		16-May-99		61		18		170.1		133.5		199		115		102		29				481.21		2529.26		46.9

		17-May-99		81		45		225.8		333.8		204		110		200		48		9		481.26		2569.27		46.69

		18-May-99		137		30		381.9		222.6		203		111		173		56		3		581.36		2794.13		47.32

		19-May-99				17		0.0		126.1		125		110		105		47		10		698.39		3311.09		47.59

		20-May-99		162		51		451.6		378.3		109		101		100		53		7		723.22		3542.94		48.29

		21-May-99		150		35		418.2		259.6		165		122		73		106		2		715.83		3763.71		48.96

		22-May-99		102		75		284.4		556.4		103		107		100		76		9		746.59		4093.74		49.58

		23-May-99		106		60		295.5		445.1		62		176		113		70		13		960.03		4820.15		50.43

		24-May-99		136		299		379.1		2218.1		30		243		89		77		11		1688.92		6609.84		49.77				36304

		25-May-99										13		322		138		70		4		2336.46		8870.27		48.63

		26-May-99										19		190		115		93		4		1798.34		7689.37		46.74

		27-May-99										12		142		175		99		2		1312.95		6046.13		48.41

		28-May-99										12		184		173		97		11		1043.71		5717.25		48.67

		29-May-99										11		183		254		132				879.29		5280.25		48.54

		30-May-99										12		153		257		163		12		793.78		4964.75		47.93

		31-May-99										5		139		184		158		16		784.19		4726.75		48.62

		01-Jun-99										16		96		234		188		24		992.99		5280.5		48.33

		02-Jun-99										11		86		240		127		32

		03-Jun-99										7		105		246		131		29

		04-Jun-99										6		114		183		84		22

		05-Jun-99										10		75		194		41		11

		06-Jun-99										4		88		212		33		4

		07-Jun-99										7		63		167		34		5

		08-Jun-99										5		27		137		44		3

		09-Jun-99										6				45		17

		10-Jun-99										6		7		61		26

		11-Jun-99										12		23		70		23

		12-Jun-99										14		16		53		20

		13-Jun-99										11		22		31		9

		14-Jun-99										10		15		20		16

		15-Jun-99										3		5		12		13

		16-Jun-99										1		18		23		8

		17-Jun-99										1		15		14		1

		18-Jun-99										1		12		26		7

		19-Jun-99												4		31		14

		20-Jun-99										1		4		24		11

		21-Jun-99												3		20		15

		22-Jun-99												4		14		12

		23-Jun-99												3		16		9

		24-Jun-99														8		5

		25-Jun-99										1		2		7		7

		26-Jun-99												2		6		5

		27-Jun-99														1		5

		28-Jun-99												1		5		2

		29-Jun-99												2		3		1

		30-Jun-99												2		3

		01-Jul-99												1		2		4

		02-Jul-99										2				1		2

		03-Jul-99										1		2

		04-Jul-99										2		2

		05-Jul-99										1		5		1

		06-Jul-99										1		1

		07-Jul-99										1		2				2

		08-Jul-99										1						3

		09-Jul-99										1		1		1

		10-Jul-99										1		2		1

		11-Jul-99												1				2

		14-Jul-99																2

		15-Jul-99																2





Releases

		

				Release		Message		Release Site		Count of tags		Dot outs		Release Site

				BDW98300.O41		OCT2  RW04  TRANSFERED TO CLARK FLAT POND 2.  CWTID  63-09-03		CLARFP		3946		44

				BDW98300.O81		OCT5 RW08  TRANSFERED TO CLARK FLAT POND 4.  CWTID 63-09-07		CLARFP		3980		40

				BDW98300.OA1		OCT3 RW10 TRANSFERED TO CLARK FLAT POND 6.  CWTID 630909		CLARFP		3975		30

				BDW98300.S31		SNT2 RW03  TRANSFERED TO CLARK FLAT POND 1.  CWTID 63-09-02		CLARFP		3947		49

				BDW98300.S71		SNT5  RW07  TRANSFERED TO CLARK FLAT POND 3.  CWTID 63-09-06		CLARFP		3985		13

				BDW98300.S91		SNT3 RW09 TRANSFERED TO CLARK POND 5. CWTID 630908		CLARFP		3986		15

				BDW98300.O11		OCT1 RW01 TRANSFERED TO EASTON POND 4.  CWTID 630863		EASTOP		3977		19

				BDW98300.O61		OCT4  RW06 TRANSFERED TO EASTON POND 2.  CWTID 63-09-05		EASTOP		3982		7

				BDW98300.S21		SNT1 RW02 TRANSFERED TO EASTON POND 3.  CWTID 630901		EASTOP		3949		41

				BDW98300.S51		SNT4 RW05 TRANSFERED TO EASTON POND 1. CWTID 63-09-04		EASTOP		3975		20

								Easton		15883

								Clark		23819		0





Sheet3

		

		ELNW

		DATE		QD		WZ

		3/1/99		1682.45		MISSING				EASW

		3/2/99		1553.53		36.71				DATE		QD		WZ

		3/3/99		1534.92		37.79				3/1/99		330.99		MISSING

		3/4/99		1439.95		38.06				3/2/99		327.86		MISSING

		3/5/99		1338.07		38.34				3/3/99		322.08		MISSING

		3/6/99		1268.39		37.97				3/4/99		298.36		MISSING

		3/7/99		1224.05		37.7				3/5/99		291.34		MISSING

		3/8/99		1198.91		37.22				3/6/99		284.86		MISSING

		3/9/99		1337.94		38.7				3/7/99		282		MISSING

		3/10/99		1365.96		39.38				3/8/99		282		MISSING

		3/11/99		1388.81		39.66				3/9/99		282.74		MISSING

		3/12/99		1420.42		39.87				3/10/99		284.66		MISSING

		3/13/99		1475.59		40.96				3/11/99		301.13		MISSING

		3/14/99		1622.06		41.55				3/12/99		296.73		MISSING

		3/15/99		1769.58		39.46				3/13/99		295.51		MISSING

		3/16/99		1737.47		39.11				3/14/99		303.14		MISSING

		3/17/99		1685.09		40.35				3/15/99		311.52		MISSING

		3/18/99		1715.37		41.99				3/16/99		310.87		MISSING

		3/19/99		1848.37		42.41				3/17/99		308.75		MISSING

		3/20/99		2363.75		42.97				3/18/99		309.9		MISSING

		3/21/99		3288.71		42.25				3/19/99		368.77		MISSING

		3/22/99		3952.19		40.65				3/20/99		404.94		MISSING

		3/23/99		4149.21		42.49				3/21/99		472.39		MISSING

		3/24/99		4455.28		41.27				3/22/99		533.45		MISSING

		3/25/99		4611.1		41.05				3/23/99		662.02		MISSING

		3/26/99		4505.76		40.43				3/24/99		707.56		MISSING

		3/27/99		4112.95		39.51				3/25/99		810.2		MISSING

		3/28/99		3682.69		39.57				3/26/99		993.59		MISSING

		3/29/99		3436.04		40.73				3/27/99		1174.42		MISSING

		3/30/99		3177.6		40.4				3/28/99		1041.12		MISSING

		3/31/99		2942.51		40.38				3/29/99		932.84		MISSING

		4/1/99		2822.55		41.33				3/30/99		904.5		MISSING

		4/2/99		2802.8		41.71				3/31/99		875.41		MISSING

		4/3/99		2826.61		40.85				4/1/99		866.5		MISSING

		4/4/99		2775.19		40.24				4/2/99		876.75		MISSING

		4/5/99		2698.17		40.64				4/3/99		883.62		MISSING

		4/6/99		2615.1		41.46				4/4/99		867.37		MISSING

		4/7/99		2652.59		42.75				4/5/99		845.25		MISSING

		4/8/99		2711.72		41.94				4/6/99		818.11		MISSING

		4/9/99		2702.92		40.87				4/7/99		827.11		MISSING

		4/10/99		2640.46		40.97				4/8/99		854.25		MISSING

		4/11/99		2565.41		43.16				4/9/99		869		MISSING

		4/12/99		2618.5		43.94				4/10/99		836.61		MISSING

		4/13/99		2680.41		42.36				4/11/99		825.68		MISSING

		4/14/99		2430.31		42.86				4/12/99		906.12		MISSING

		4/15/99		2219.84		43.72				4/13/99		745.45		MISSING

		4/16/99		2402.11		44.87				4/14/99		660.42		MISSING

		4/17/99		2744.04		45.82				4/15/99		656.92		MISSING

		4/18/99		4115.77		45.11				4/16/99		621.18		MISSING

		4/19/99		5034.13		42.78				4/17/99		625.5		MISSING

		4/20/99		4448.85		43.75				4/18/99		997.08		MISSING

		4/21/99		3927.71		43.39				4/19/99		1040.01		MISSING

		4/22/99		3428.77		43.83				4/20/99		1199.31		MISSING

		4/23/99		3226.35		46.08				4/21/99		1091.62		MISSING

		4/24/99		3837.74		47.28				4/22/99		914.25		MISSING

		4/25/99		5316.23		45.58				4/23/99		850.19		MISSING

		4/26/99		5411.5		43.41				4/24/99		925.16		MISSING

		4/27/99		4342.34		43.19				4/25/99		1223.01		MISSING

		4/28/99		3400.79		44				4/26/99		1120.92		MISSING

		4/29/99		2862.23		46.24				4/27/99		857.51		MISSING

		4/30/99		2865.57		47.41				4/28/99		707.24		MISSING

		5/1/99		3326.98		46.54				4/29/99		603.06		MISSING

		5/2/99		3440.98		44.25				4/30/99		592.36		MISSING

		5/3/99		3122.9		45.8				5/1/99		674.01		MISSING

		5/4/99		2846.76		45.6				5/2/99		712.24		MISSING

		5/5/99		2516.32		46.08				5/3/99		675.08		MISSING

		5/6/99		2346.02		47.05				5/4/99		661.28		MISSING

		5/7/99		2559.4		45.39				5/5/99		593.07		MISSING

		5/8/99		2754.35		45.08				5/6/99		574.3		MISSING

		5/9/99		2553.57		45.74				5/7/99		644.89		MISSING

		5/10/99		2440.26		46.24				5/8/99		633.78		MISSING

		5/11/99		2591.55		45.92				5/9/99		584.24		MISSING

		5/12/99		2646.96		46.74				5/10/99		567.64		MISSING

		5/13/99		2644.18		46.8				5/11/99		560.8		MISSING

		5/14/99		2607.56		46.63				5/12/99		528.4		MISSING

		5/15/99		2518.5		46.97				5/13/99		527.22		MISSING

		5/16/99		2529.26		46.9				5/14/99		509.44		MISSING

		5/17/99		2569.27		46.69				5/15/99		498.47		MISSING

		5/18/99		2794.13		47.32				5/16/99		481.21		MISSING

		5/19/99		3311.09		47.59				5/17/99		481.26		MISSING

		5/20/99		3542.94		48.29				5/18/99		581.36		MISSING

		5/21/99		3763.71		48.96				5/19/99		698.39		MISSING

		5/22/99		4093.74		49.58				5/20/99		723.22		MISSING

		5/23/99		4820.15		50.43				5/21/99		715.83		MISSING

		5/24/99		6609.84		49.77				5/22/99		746.59		MISSING

		5/25/99		8870.27		48.63				5/23/99		960.03		MISSING

		5/26/99		7689.37		46.74				5/24/99		1688.92		MISSING

		5/27/99		6046.13		48.41				5/25/99		2336.46		MISSING

		5/28/99		5717.25		48.67				5/26/99		1798.34		MISSING

		5/29/99		5280.25		48.54				5/27/99		1312.95		MISSING

		5/30/99		4964.75		47.93				5/28/99		1043.71		MISSING

		5/31/99		4726.75		48.62				5/29/99		879.29		MISSING

		6/1/99		5280.5		48.33				5/30/99		793.78		MISSING

		END OF DATA								5/31/99		784.19		MISSING

										6/1/99		992.99		MISSING

										END OF DATA







Hatchery Fish Performance will be 
Measured in Four Areas

Post-release Survival (smolt release to adult)

Reproductive Success (smolts/spawner)

Long Term Fitness (genetic diversity and long term 
stock productivity)

Ecological Interactions (population  abundance, and 
distribution, growth rates,
predation and competition)





Outmigrant SNT and OCT Treatment Release-to-McNary-
Dam Survival Indices within Sites for Brood-Years 1997 

through 2001 (1999 through 2003 Outmigrants)
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Wild and Hatchery Smolt Survival Indices From Roza Dam to McNary

1999 Spring Chinook Roza-Release-to-McNary-Dam Smolt-Survival Index (1997 Brood)
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2000 Spring Chinook Roza-Release-to-McNary Dam Smolt-Survival Index (1998 Brood)
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based on only one released fish

2001 Spring Chinook Roza-Release-to-McNary-Dam Smolt-Survival Index (1999 Brood)

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

345 352 359 366 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126 >12
6

Sur
viv

al In
dex

2002 Spring Chinook Roza-Release-to-McNary-Dam Smolt-Survival Index (2000 Brood)
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2003 Spring Chinook Roza-Release-to-McNary-Dam Smolt-Survival Index (2001 Brood)
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Jacks = 97 BY
(400 KHz PIT)

ADULT RETURNS
PIT Tag Interrogation 

Roza Dam



Adult SNT and OCT Treatment Survival Indices within 
Sites for Brood-Years 1997 through 2001 (2000 through 

2005 Adult Returns)
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1982 - Present
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YKFP 
Spring Chinook Supplementation Project

Enhanced the tribal subsistence
And ceremonial fisheries

&
Initiated the first sport fisheries 

In over 50 years 
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Current Hi-Low Study –
Survival vs. Precocialism

• Program appeared to increase precocial 
fish on the spawning grounds.

• Hypothesized that growth regime allows 
earlier sexual maturity.

• Designed study to evaluate effects of high 
vs lower growth rate on survival and 
precocializm.



HI / LO Growth Treatment
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