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How many jack salmon should be included in broodstock programs? 
 
Reproductive behavior and breeding success of jack and adult male chinook salmon 
June 2007 to June 2009 

 
Hatchery programs used to supplement natural salmon popula-

tions often aim to maintan natural population characteristics. 
These characteristics are determined by the genetic makeup of 
adult male and female salmon, and also from the occasional 
smaller jack male that can “sneak in” and fertilize a redd. There-
fore, in order to try to recreate the genetic profile of a native popu-
lation through a hatchery broodstock program, a certain number of 
jack salmon should be included. But how many? 

This study looked at eight separate breeding groups in the 
OHRC stream channels to identify the relationship between the 

proportions of jack and adult males and their relative breeding suc-
cess. The breeding success of the smaller jack males and the larger adult males will be used to rec-
ommend the proportion of jack males that should be spawned by hatchery programs. 
 
 
Can habitat conditions effect the interaction between wild and hatchery trout? 
 
Individual and population-level responses in wild coastal cutthroat trout from interactions with hatchery 
fish and changes in habitat 
June 2009 to October 2009; June 2010 to October 2010 

 
There are widespread concerns about possible negative im-

pacts of hatchery fish on wild populations. However, the exact na-
ture of interactions between wild and hatchery fish may be de-
pendent on habitat conditions. For example, it’s possible that in 
streams with more complex habitat (such as in-stream cover) the 
impacts of interaction are reduced. 

The experimental stream channels at OHRC have been 
“redesigned” so that researchers can study the response of 
“resident” cutthroat trout to 1) the introduction of both wild and 
hatchery fry, and 2) the manipulation of in-stream cover. The goal 
is to help quantify the relationship between these variables and the 
behavior, growth, emigration and survival of resident cutthroat trout 
populations. 

The spawning behavior of adult and jack 
chinook males was studied to assess the 
relative success of both. 

Researchers study the effect habitat has on 
the interaction between wild and hatchery 
cutthroat trout. 

 
               The Oregon Hatchery Research Center is a cooperative effort of the Oregon 
                             Department of Fish and Wildlife and the Oregon State University. 



Does fish mucus hold a key for better understanding coho and steelhead diets and habitat? 
 
Stable isotope studies of fish epidermal mucus as a rapidly responding tissue 
May 2006 to May 2010 

 
Scientists from the U.S. Environmental Protection Agency and 

OHRC are analyzing the epidermal (skin) mucus of coho salmon 
and steelhead to develop research approaches to help assess the 
benefit of salmon spawner carcasses on the health and diet of 
young fish still in the stream. Scientists will be able to do this by 
tracing the path and composition of different elemental forms 
(called stable isotopes) of nitrogen and carbon found in salmon 
carcasses and young fish. Similar earlier studies have been done 
on muscle tissue, but this is the first study to use the much faster 
changing mucus. 

Not only do studies of mucus tissue quickly reflect the most re-
cent changes in habitat or diet, they are non-lethal to fish (unlike 
typical studies of muscle tissue) and thus better suited to the study 
of threatened and endangered species 

 
Stable isotopes of hydrogen and oxygen in fish tissues as indicators of exchange with ambient waters 
February 2009 to January 2010 

 
While following the path of nitrogen and carbon stable isotopes 

in a stream ecosystem can help describe fish diet, a similar study 
of oxygen isotopes can help show how much time a fish has spent 
in different habitats. Different water types (such as fast moving 
headwaters versus slower, warmer reaches or side channels) 
have different patterns of oxygen isotopes. Because changes in 
isotopes found in the water can show up in fish tissues very rap-
idly (perhaps in as little as a day in fish mucus), scientists hope to 
be able to use  these studies to develop approaches to identify 
those waters  of critical importance to different life stages of fish. 
 
 
 
 

Is it “nature” or “nurture” that makes hatchery coho salmon different from wild fish? 
 
Role of genetic and environmental factors in early development and behavior of coho salmon 
November 2008 to November 2009 

 
     There is convincing evidence that hatchery rearing significantly 
affects the subsequent behavior of male coho salmon. These be-
havioral changes can be related to the responsiveness of individual 
fish to predators, feeding behavior and the likelihood of aggressive-
ness to other coho salmon. 
     Researchers will analyze the early development and social be-
havior of coho salmon, from wild parents, reared under various 
physical environments in the experimental stream channels. If 
hatchery managers can better understand the impacts the hatchery 
environment has on the development of young fish, the better they 
can produce fish better suited to the specific needs of stocking, 
restoration and conservation. 
 

Fish mucus, collected  here in a plastic bag, 
can yield important information about a 
fish’s recent diet. 

Analysis of the mucus/water solution will 
reveal most recent changes in diet while 
analysis of fin tissue (muscle) reveals a 
longer term record. 

Incubation trays house young coho salmon 
for a study assessing how early rearing 
affects development. 



Does rearing in the hatchery environment alter genetic expression in wild fish? 
 
Survey of genes that are differentially expressed between hatchery and wild steelhead 
Winter 2008 through Fall 2010 

 
     Scientists already know there are significant differences be-
tween hatchery and wild steelhead. The overall goal of this project 
is to determine whether the rearing environment in the hatchery 
can rapidly alter the expression of wild fish genes. It is possible 
that certain hatchery practices are inadvertently selecting for cer-
tain characteristics. If so, it may be possible to modify the hatch-
ery environment to reduce these selection pressures. 
     Scientists will try to determine if juvenile fish raised under iden-
tical environments, but with different parentage (wild versus first-
generation hatchery parents) have different growth rates, degrees 
of territoriality and survivability. Second, researchers will conduct 
a genetic analysis of a group of young fish of different genetic 
backgrounds raised under identical environmental conditions. 
 

 
Will sterile, triploid trout be as much fun to catch? 
 
Comparison of diploid and triploid rainbow trout growth and survival 
June 2009 – April 2010 
 

There has been increasing interest in using sterile (triploid) 
trout to stock lakes, river and streams that have naturally occur-
ring trout populations. Stocked sterile trout offer additional fishing 
and harvest opportunity without the risk of genetic interaction with 
native populations. However, studies suggest that the processes 
used to induce sterility in fish may also alter behavior, physiology 
and subsequent performance of these fish. 

This study will compare the growth and mortality of triploid rain-
bow trout with unaltered diploid trout in both high and low produc-
tivity environments. To date, there has been no research on the 
effects of triploiding on Cape Cod (72 stock) rainbow trout com-
monly used in Oregon. This study is a first step in determining 

whether there is a difference in competitiveness or survival between tripoid and diploid trout, and what 
effect these differences might have on fisheries management. 

 
 

Is there a better way to produce triploid (sterile) rainbow trout? 
 
Pressure shock induction of triploid rainbow trout 
November 2007 to September 2009 
 

     The use of sexually sterile fish, such as triploid rainbow trout 
(trout with an extra set of chromosomes), has many applications in 
fish culture and fish management. In Oregon, thermal (heat) shock 
is the current standard for production of triploid rainbow trout and 
has been used at a production level since 2004. Although the proc-
ess is viable, the triploid rate is variable and the survival is often 
poor. 
     Pressure shocking is an alternative method of creating triploid 
trout and studies identified two pressure treatments that offered a 
triploid rate of 100 percent, and a higher egg survival rate. Scien-

tists have conducted two trails of this study and expect to summarize the results in September 2009. 
 

Researchers are trying to determine WHY 
this hatchery steelhead is different from its 
wild cousins in order to improve hatchery 
practices.  

A mix of triploid and diploid trout. Research-
ers hope to discover if the triploid process 
effects growth rate and competitiveness. 

Participants in a free fishing event tested 
the “catchability” of triploid trout. 



Can varied feeding regimes help young hatchery fish survive the natural environment? 
 
Comparison of feeding by hatchery-reared and wild young of the year (YOY) coho salmon 
and steelhead trout  
Spring 2006 to spring 2009 

 
     There are few aspects of juvenile salmonid behavior more critical than 
feeding behavior. It is often presumed that young fish in hatcheries are condi-
tioned to feed near the surface and to be very aggressive in their feed behav-
ior. These responses would likely be maladaptive when those young fish en-
ter a natural stream environment. At the same time, there are suggestions 
that fish stocked from hatcheries may interfere with the feeding behavior of 
wild juvenile fish. 
      Researchers are measuring the feeding behavior, growth and survival of 
juvenile coho salmon and steelhead under both hatchery and simulated wild 
environments. This information will help them determine the most appropriate 
feed types, food delivery and feeding regimes for hatcheries to produce fish 
with desired feeding behaviors and growth characteristics. 
 
 

 
What can we learn from studying salmon behavior during migration? 
 
Migration, physiology and behavior of coastal coho salmon in Oregon 
October 2008 to October 2010 

 
Mortality of both hatchery and wild smolts can be substantial 

(40 – 60 percent) prior to entering the ocean, but we have very lim-
ited understanding of the factors that influence their survival. 
This is a study of the physiology, behavior, and ecology of steel-
head smolts in the Alsea River basin. Researchers will implant 
small ultrasonic transmitter tags into wild smolts in Fall Creek 
as they begin their downstream migration to the ocean. Using a 
series of fixed receivers along the river and estuary they will record 
the passage of these fish. In addition, the researchers will collect 
physiological data from both tagged and un-tagged fish. 

The results of this study will provide much needed information 
about the life history, ecology, physiology and behavior of Pacific 
salmon during their outmigration to the ocean. 

Researcher Shaun Clements 
studies feeding regimes on 
young coho. 

This study will help fill in current gaps in our 
knowledge about what happens to coho 
salmon once the enter salt water. 


