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The two Oncorhynchus mykiss populations we plan to study are found in streams that were historically 
accessible to anadromous steelhead but are no longer because of the construction of dams.  The study was 
designed to determine if these nonanadromous populations of O. mykiss retain the ability to produce 
smolts.  If we can demonstrate smolt production in these streams there can be no question that the smolts 
were the progeny of nonanadromous parents.  We planned a two pronged approach to answer this 
question: (1) an in-river component and (2) a laboratory component. 
 
The in-river component (tasks a and b) uses the O. mykiss that are trapped in the two rivers.  We are not 
planning to tag another group of O. mykiss.  We will PIT-tag the O. mykiss we trap, then transport and 
release the fish downstream of the dam that block access to the stream (Little Weiser River O. mykiss will 
be released downstream of Hells Canyon Dam and Collins Creek O. mykiss released downstream of 
Dworshak Dam).  We will then determine what proportion of the PIT-tagged O. mykiss were detected at 
monitoring sites located at dams on the lower Snake River and Columbia River during the spring smolt 
migration period.  We will interpret a detection as evidence that the fish is smolting and migrating to the 
ocean.  Using the proportion of fish detected at downstream dams and the estimate of total migrants past 
the trap (using mark-recapture methods) we can estimate the number of “smolts” produced in each 
stream.  The number of fish we can PIT-tag is dependent on the number trapped.  Since we have not 
operated screw traps in these streams it is difficult to predict how many fish will be caught or detected.  
The detection rate, in other streams that Idaho Department of Fish and Game has PIT-tagged steelhead 
parr and smolts, has ranged from 15% to 70%.  About 200 of the O mykiss we trap will be used for 
experiments described in task c.  We will PIT-tag all other O. mykiss we trap and release them in the river 
downstream of the dam blocking access to anadromous fish.  If a PIT-tagged O. mykiss from the Little 
Weiser River or Collins Creek returns as an adult, we have proof that these nonanadromous populations 
can produce anadromous progeny.  Although we plan to monitor adult PIT-tag detections at Lower 
Granite Dam, given the current smolt-to-adult survival rate and the expected low smolt yield we do not 
anticipate an adult return from our tagging. 
 
We plan to interpret a detection of a PIT-tagged O. mykiss as evidence the fish is smolting but, it is 
possible that the fish is not a smolt and the detection occurred because of wandering or disorientation.  
The laboratory component was designed to obtain more evidence that O. mykiss populations in the Little 
Weiser River and Collins Creek can produce smolts.  Task c outlines a suite of indices used to assess 
smoltification.  We plan to have three groups of O. mykiss to compare the physiological response using 
ANOVA: fall trapped O. mykiss, a hatchery anadromous steelhead stock, and a nonanadromous hatchery 
rainbow stock.  The null hypotheses we plan to test are: 
 
1) H01: There is no difference in the lipid content among the three groups of O. mykiss. 
2) H02: There is no difference in the gill Na+, K+ ATPase activities among the three groups of O. mykiss. 
3) H03: There is no difference in the blood chemistry indices among the three groups of O. mykiss. 
 
We will use a split plot in time ANOVA to test H01 and H02 and a split plot in time MANOVA for H03. 
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