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Reference

• Compare growth and residence of salmon in recovering marshes 
from mark/recapture studies and otolith microchemistry.

• Mark juveniles upriver to describe migrations into and through 
the estuary.

• Evaluate contributions of different chinook life history types t o 
adult returns. 

• Assess hatchery effects on salmon life histories and implications 
for estuary restoration.

• Develop a bioenergetic model to compare salmon growth 
potential of recovering marshes. 

Future StudiesConclusions

• Naturally spawned juvenile salmon use recovering marsh 
channels as rearing habitats.

• Potential fish benefits of restored marshes vary with recovery 
age, accessibility and location of each marsh along the tidal 
gradient.

• Salmon may benefit from increased prey production after dike 
breaching, but habitat quality may dampen these effects.

• Shifts in coho run timing related to hatchery operations may 
affect juvenile survival and estuarine rearing patterns. 

• Changes in life history related to hatchery operations could limit 
the capacity of salmon to take full advantage of restored 
estuarine habitats.

• Some chinook salmon spend up to 11 weeks in the estuary.

Prey Resources and Salmon Food Habits
(Habitat Capacity)
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Juvenile Chinook Diet Composition
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Methods
• Invertebrates sampled with insect 

fallout traps and benthic cores.

• Five replicate samples collected 
monthly, March through July. 

• Stomach contents of chinook salmon 
sampled monthly.

Results
• No consistent difference in total 

density of fallout insects between 
marsh sites.

• Higher densities of chironomids and 
lower densities of amphipods at the 
most recent (96) marsh recovery site. 

• Higher densities of benthic 
invertebrates at the control marsh.

• Chinook ate insects in the 78 and 96 
marshes and crustaceans and fish 
larvae in the control and 87 marshes.

Results
• Hatchery coho and chinook larger 

than most wild juveniles.

• Most hatchery coho in the estuary 
for days; some hatchery chinook 
remain for weeks.

• Hatchery-reared fish rarely use 
marsh channels.

• 95% of the naturally spawning 
coho are hatchery fish; few of their 
progeny return.

• Peak coho spawning has advanced, 
and duration of chinook and coho 
spawning has decreased since the 
hatchery began operating.

Population Structure

Adult Coho Counts in Salmon River
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Juvenile Chinook Length Frequencies
Beach Seine  Sept. 4,5  1997
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Methods
Assessed effects of the Salmon River 
Fish Hatchery on salmon life histories:

• Compared hatchery and wild fish use of 
marsh channels and other habitats using 
beach seines.

• Compared run timing before and after 
hatchery operations using spawning 
survey data.
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Fish Use of Restored Habitats
(Opportunity)
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Methods
• Fish collected bimonthly, 1997-99 

with trapnets in marsh channels.

• Fish composition, densities, and sizes 
monitored at three recovering marshes 
and the undiked reference site.

Results
• Juvenile salmon present at all sites 

February or March through July.

• Chinook most abundant but coho 
and chum salmon also in marshes.

• Small fry used marshes in the early 
spring, larger sizes in late 
spring/summer.

• Chinook most abundant in the 
reference and 96 sites and least 
abundant in the 78 site.
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Factors Affecting Rearing Capacity

A Natural Laboratory

Salmon River estuary offers a one-of-a-kind 
natural laboratory to evaluate the benefits of 
marsh restoration to salmon:

• Protected status as part of the Cascade Head 
Scenic Research Area.

• A unique series of dike removal “experiments” in 
various stages of recovery (1978, 1987, 1996).

• More than two decades of wetland studies 
monitoring vegetative and channel recovery.

• Population data for adult salmon runs since 1986.

Research Goal :

Determine the use of recovering and natural 
marshes by salmon and other fishes and evaluate 
whether marshes of different recovery ages 
provide interim benefits as fish habitat.

Questions

• Do dike removal projects in estuaries restore the 
ecosystem functions and fisheries benefits of
undiked high marshes?

• How long does it take for these functions and 
benefits to be restored?

• What specific restoration designs are most 
likely to yield fishery and ecosystem benefits?

Funding
• Oregon/Washington Sea Grant
• U.S. Forest Service, PNW Research Station
• EPA Region X

Cooperators
• Oregon State University
• Washington Department of Fish and Wildlife
• Cascade Head Ranch
• Sitka Center for Art and Ecology
• Miami Corporation

Mark/Recapture of Juvenile Chinook Salmon

March 20

Migration and Residence Times

• Trapped fish at two upriver 
sites and one main-river site 
just above head of tide

• Marked fish four days/week 
using a unique colored 
mark for each week and 
trap site.

• Recaptured fish in the 
estuary.

• Estuarine recaptures: 
1.8% (Lower Salmon), 
0.5% (Bear Cr.), 0.15% 
(Upper Salmon).

• Fish marked at head of 
tide recaptured in the 
estuary 1-76 days later.

• No obvious trend in 
estuary residence times 
based on time of estuary 
entry.
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Energy Content of Juvenile Salmon Prey Items
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