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Hatchery-born Chinook salmon could help re-establish
wild salmon populations, potentially improving health over
generations, new study finds

A new study that tracked the “family trees” of almost 10,000 fish has found that Chinook salmon
offspring from hatcheries in an Oregon river show improved fitness. In this study, fitness is measured
by the number of adult offspring a fish produces, with higher fitness leading to more offspring. The
finding, based on data collected over 13 years, is encouraging for Chinook salmon recovery efforts.

“Previous studies have shown that hatchery-origin Chinook salmon have lower reproductive success
relative to their natural-origin counterparts when they spawn in the wild, but this study looks beyond
that,” said Kathleen O’Malley, an associate professor at Oregon State University and the study’s senior
author.

“While our work doesn't contradict the earlier findings, we found that the first-generation descendants of
these hatchery-origin Chinook salmon produced more offspring than hatchery-origin salmon spawning
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Reproductive success improves after a single generation in the wild for descendants of some hatchery-
origin Chinook salmon. The finding is encouraging for wild salmon recovery. Photo credit: Oregon State
University.

alongside them in the river, meaning that reproductive success may improve in the wild as quickly as it
declines in the hatchery.”

Cougar Dam on the South Fork McKenzie River blocks almost 25 miles of historical salmon spawning
habitat within the McKenzie sub-basin. At the base of the dam, an adult fish collection facility,
constructed in 2010, allowed fisheries managers to collect and reintroduce returning adult Chinook
salmon above the dam.
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Researchers collected tiny fin samples from salmon arriving at the collection facility over the years and
used them to determine parent and offspring relationships and quantify their numbers.
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Study: Cold water, diverse survival
strategies may be key to Chinook salmon
success in a changing climate

Researchers find a strong link between Chinook salmon abundance
trends and time spent in relatively cold freshwater and marine habitats.
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“Essentially, we created family trees for each fish, similar to how you would trace your ancestry using a
DNA service,” O'Malley said. “We were able to create a pedigree for nearly 10,000 fish in this system.”

They found that first-generation, wild-born descendants of two hatchery-origin fish produced
significantly more adult offspring than hatchery-origin salmon that spawned alongside them in the
river. These first-generation descendants produced similar numbers of offspring to natural-origin fish.

“Attempts to recover or reintroduce a population using wild salmon are often limited by the lack of a
healthy nearby donor population,” O’'Malley said.

The findings offer hope that naturally spawning Chinook salmon populations can be established from
hatchery-origin salmon and that re-established populations may experience generational increases in
fitness as they spawn naturally in the wild.

The results suggest that hatchery-born Chinook salmon could help establish wild populations,
potentially improving their health over generations. However, the study design did not allow the
researchers to determine what led to the increase in fitness between the first-generation, wild-born
salmon and the hatchery-origin salmon.

“We don't know if it's genetic, if it's the environment, or if the two interact,” O'Malley said.
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Can dam removal actually restore fish
populations in U.S. rivers?

Dams have helped build nations but fish — and river health — have paid
a steep price. Dam removal can have restorative effects on ecosystems.
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Concerns remain about how hatchery-born salmon might affect the genetic health and productivity of
wild populations. Mixing hatchery and wild salmon too much could harm the fitness of wild fish unless
it's carefully managed, according to O'Malley.

The scientists cautioned that their findings might not apply to other rivers with low natural fish numbers
or where salmon from different areas were introduced. Also, these conclusions might not be relevant for
steelhead or other salmon species. Furthermore, the specific practices at the McKenzie River hatchery
could have preserved genetic diversity and improved fitness in wild-born offspring from hatchery fish.

Nonetheless, O'Malley said the study’s findings offer encouraging news for the use of hatchery salmon
in support of conservation and recovery efforts.

Read the full study here (https://onlinelibrary.wiley.com/doi/10.1111/eva.13678).
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