
Emigration and survival of hatchery-reared 

Coho Salmon released as parr and smolts in a 

reintroduction program

William J. Bosch, Shubha N. Pandit, Todd Newsome, Andrew P. 

Matala, Chris Frederiksen, Zack Mays, David Lind, and Mark V. 

Johnston

Acknowledgements:  átwai Melvin Sampson, Yakama 

Nation, MRS and Prosser staff, Coho techs, Charlie Strom, 

Daniel Brownlee, Michael Fiander, Daylen Isaac, Anneliese 

Myers, WDFW, NOAA, USFWS, BOR, CRITFC, PSMFC, and 

BPA



“We have been too content with 

turning out a nice looking report 

of the number of fish hatched, 

reared, and presumably planted; 

and not sufficiently concerned 

with what actually happened to 

the fish afterward” – WM Keil

1935. 



Can reducing the homogenization that 

hatchery-reared fish experience under 

present practices improve survival?



Credit: M. Hess / B. Johnson



• Targeted Tributaries upstream of Union Gap

• Smolt and Parr Releases

• Brood Years 2006-2017



Methods – PIT-tagged Coho Releases
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Prosser Diversion

Wapato Diversion Dam

Sunnyside Diversion Dam

Roza

Chandler Smolt Trap

Prosser Hatchery

• Parr
• 90mm FL

• Jun-Aug release

• Smolts
• 113mm FL

• Mar/Apr release

• Migrate to sea in 

same year



Methods – Downstream PIT Detects

03

• Emigration Timing – McNary and Bonn.

• Release to Bonn. adult survival

• Bonn. juv. to Bonn. adult survival

• Age-at-return
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Results – Juvenile Emigration Timing
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Results – Juvenile Emigration Timing
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Results – Juvenile Travel Times

Mean SE

parr 4.06 ± 0.09

smolt 4.67 ± 0.09
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Results – Juvenile Emigration Timing to McN

Parr Smolt

Naches 04-Jun 17-May

UppYak 25-May 10-May



Results – Bonn. Juv. Detection* Rates
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Release to Bonn. Adult Returns
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Results – Bonn. smolt to Bonn. adult returns
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SARs with Spring Chinook

Release to 
Bonn. Adult

Bonn. Juv. 
Bonn. Adult 

(marine index)



Results – Age at adult return
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Bonneville Adult Return Timing

0

10

20

30

40

50

60

70

80

M
e

a
n

 D
a

il
y

 P
IT

 D
e

te
c

ti
o

n
s

parr smolts

Parr Smolt

Sept. 14 Sept. 13



Discussion – Differential Effects
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• Emigration Timing

• Water Management

• Overwinter cond.

• Predation

McNary Arrival Times



Discussion

• Learned behavior/‘wildness’ in parr?

• Differential predation effects?

• Differential estuary survival?

• Different ocean distributions?

• Differential tag shedding?

Adaptive Management Considerations

• Smolt and adult releases only in Naches?

• Adults and parr only in Upper Yakima?

• CESRF Spring Chinook – fall release?

• Other ideas?



Summary / ???

Times are changing; not as simple as setting target 
release number and fish size

Reducing homogenization of hatchery releases 
may produce survival and diversity benefits 

Applications to other species and programs??

Your comments …

More info: 

Bill_Bosch@yakama.com

Todd_Newsome@yakama.com

Shubha_Pandit@yakama.com

mailto:Bill_Bosch@yakama.com
mailto:Todd_Newsome@yakama.com
mailto:Shubha_Pandit@yakama.com


Discussion – Flow/Spill Effects?
Bonneville, Migration Years 2010-2019
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