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Partial Migration

• One portion of an animal population 
migrates while the other portion 
remains sedentary (Lundberg 1988)

• Well documented in a variety of fish 
species, including salmonids (Jonsson
and Jonsson 1993)

• Evolutionarily stable (Kaitala et al 1993) 



Partial Anadromy

brown trout (Jonsson 1985) 
cutthroat trout (Zimmerman et al. 1997) 
rainbow trout (Pavlov et al. 2008)
bull trout (Brenkman and Corbett 2005)
Dolly Varden char (Koizumi et al. 2006)
brook char (Curry et al. 2010)
Arctic char (Nordeng 1983)
Atlantic salmon (Fleming 1998)
sockeye salmon (Wood 1995) 
masu salmon (Arai and Tsukamoto 1998)





‘‘wild steelhead and resident rainbow trout co-occur and 
do not seem to be reproductively isolated.’’

“This statement is unwarranted because it ignores studies
such as Zimmerman and Reeves (2000); it can also be
potentially harmful by providing a ‘‘scientific’’ basis for
anti-ESA rhetoric.”

Pascual et al. (2001)

Behnke (2002)



Evidence For and Against Reproductive Isolation between 
Resident and Anadromous O. mykiss

Against
McPhee et al. 2007
Olson et al. 2006
Pearsons et al. 2007
Berntson et al. 2011
Christie et al. 2011 
Pascual et al. 2001
Pavlov et al. 2008 
Zimmerman et al. 2008
McMillan et al. 2007 
Korman et al. 2010
ODFW unpublished data
WDFW unpublished data   

For
Zimmerman and Reeves 2000
Narum et al. 2004
Docker and Heath 2003







Hypotheses
Resident rainbow trout produce anadromous 
offspring that survive and return as adult 
steelhead. 



Hypotheses
The proportion of steelhead derived from 
resident female spawners differs throughout 
a watershed. 
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Conclusions

• Yakima Basin O. mykiss are partially 
anadromous

• Resident Maternal Origin
• 20% in 2010
• 7% in 2011

• A large sample is needed to detect cross 
life-history production.



Naturally reproducing populations of 
anadromous and resident rainbow trout are 
not reproductively isolated.

David Child



Future Plans

1. Expand this unique dataset

2. Examine effects of environmental 
conditions on anadromous steelhead  
production
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