Hatchery Fish Learn Traits that Wild Salmon Adopt
SEATTLE, Washington, June 7, 2002 (ENS) -


Releasing hatchery raised salmon may do endangered Pacific salmon populations more harm than good.


Many salmon recovery plans include supplementing the wild population with hatchery raised fish. But new research confirms that hatchery salmon can adapt to captivity and transfer these traits to wild populations.

Compared to wild fish, hatchery coho salmon do not compete as well for mates, and hatchery steelhead are not as good at avoiding predators.

"As the population adapts to the hatchery, its survival rate in the wild goes down," said Michael Ford of the National Marine Fisheries Service's (NMFS) Northwest Fisheries Science Center in Seattle, Washington. Ford presents his research in the June issue of the journal "Conservation Biology."

To help determine how hatchery salmon affect wild populations, Ford used a genetic model that accounted for differences between captive and wild environments. He found that hatchery salmon can develop captive traits - that is, those that work best for captive fish - and introduce them to wild populations, which decreases the survival of salmon on the wild.

The greater the difference between the two environments, the greater the impact of hatchery fish on wild salmon.

"When the captive environment is very different from the wild, within 20 generations the population can lose much of its ability to survive in the wild," warned Ford. "In other words, the population adapts to the hatchery and becomes dependent on the hatchery for its survival."

Ford found that there are no easy fixes. The wild population shifts toward "captive traits" even if managers keep adding wild caught salmon to the hatchery population. To help counteract this shift, Ford suggests reducing the salmons' adaptation to hatchery conditions by using more natural methods of breeding and rearing, and researchers at the Northwest Fisheries Science Center are working on these techniques.

More information about hatchery salmon is available at: http://www.nwfsc.noaa.gov/Q&A/index.html
-------------------------

Subject: Impact of hatchery steelhead on wild salmon
From 10/03 edition of "Restoration" (http://seagrant.orst.edu/sgpubs/restoration/index.html)

Researchers Study Ecological Impact of Hatchery Steelhead on Wild Steelhead

Researchers who studied the effects of hatchery summer steelhead on wild populations in the Clackamas River recently concluded that the hatchery steelhead adults and their offspring have contributed to population declines in wild winter steelhead through competition for spawning and rearing habitats. The first peer-reviewed research project completed since hatchery summer steelhead were added to the Clackamas River in 1971, the study also found that although naturally spawning hatchery fish make up the higher total percentage of spawners in the Clackamas, the survival for these hatchery-derived fish from smolt to adult was poor. The authors estimated that over a two-year period the hatchery fish produced one-third fewer smolts per parent than wild fish, and one-tenth fewer adults than the wild steelhead, although they had the advantages of more adult spawners, a competitive edge at the juvenile stage, and more juvenile production.


The authors note that the recorded decline in the wild steelhead was not a result of interbreeding and genetic effects on the wild fish. Instead, they concluded, even though naturally spawning hatchery steelhead may experience poor reproductive success, they and their juvenile progeny may be abundant enough to occupy substantial portions of spawning and rearing habitat to the detriment of wild fish populations.

The article, "Naturally Spawning Hatchery Steelhead Contribute to Smolt Production but Experience Low Reproductive Success," is published in Transactions of the American Fisheries Society, vol. 132, no. 4, pp. 780?790, by Kathryn E. Kostow, Anne R. Marshall, and Stevan R. Phelps.

------------------

Subject: 2002 Washington state Hatchery Report
5:08/07.  WASHINGTON STATE HATCHERY REVIEW HIGHLIGHTS NEED FOR REFORM:  On 19 February, the Congressionally-chartered "Hatchery Scientific Review Group" issued its final report on the State of Washington's massive hatchery program, the largest in the world, recommending 218 changes and the closure of at least one hatchery (in the Puget Sound) as a way to minimize adverse impacts of hatchery programs on wild salmonids in Washington State. Key members of Washington's Congressional delegation immediately endorsed the scientists' recommendations.  The McAllister Creek Hatchery near Olympia was recommended for closure, but was already slated for closure for lack of funding and problems with parasites and poor design.

Washington State has built more than 100 salmon hatcheries, but the report cited considerable evidence that hatchery-bred fish have damaged wild salmon runs due to competition for limited food, genetic dilution and spread of diseases.  The scientists recommended focusing on how many adults return, rather than on how many juveniles are released, as a criteria for hatchery success, and eliminating genetic dilution problems by using only eggs from local wild strains, reforms that many fishermen as well as fish managers have advocated.  For the full story see the 20 February Seattle Post-Intelligencer at:  http://seattlepi.nwsource.com/local/59008_hatch20.shtml.  Information on the State of Washington's Hatchery Reform Project and the Hatchery Scientific Review Groups' report can be found at: http://www.lltk.org/hatcheryreform.html. 

--------------

Mon, 27 Oct 03 13:58:14 GMT
HATCHERIES HARMING WILD SALMON:  A sweeping report to Congress by independent experts has found that Columbia Basin fish hatcheries are undermining the survival of wild salmon and steelhead says the Oregonian 10/16.  The report focused on four key area: hatcheries are devoted primarily to producing catches for commercial fisheries rather than conservation; massive numbers of young hatchery fish are crowding out wild populations; hatchery fish are mating with wild fish diluting the gene pool and failing to compensate for the harm done by hydro-electric dams.

---------------------
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"Traditional hatchery fish will not rebuild wild populations"-Mark Chilcote

The findings of the research described below, and the results of dozens of other studies, have direct bearing on Trinity River restoration. 

The Oregonian

Flaw limits captive fish, study says the finding on poor breeding potential answers a key point in the salmon debate

Wednesday, October 11, 2006
MICHAEL MILSTEIN

Hatchery-bred fish have long sliced through Northwest rivers along with wild fish, raising the question: What's the difference? An intensive study of steelhead in the Hood River has verified the difference. Fish bred for generations in hatcheries do little besides fill fishing nets, because they have slim hope of producing young that reach adulthood.

The finding, by Oregon State University and federal researchers, stands out because the difference between hatchery and wild fish lies at the center of debates over salmon in the Northwest, where more than a half-billion dollars annually goes to efforts for the recovery of the fish. While many scientists contend wild fish are vital to the future of their species, other groups argue that wild fish do not need protection if hatchery fish are plentiful.


Hatchery fish abound in the Columbia River system, and the research confirms that captive fish lose the instincts and other traits that let wild fish thrive.

Typical hatchery steelhead produced 60 percent to 90 percent fewer offspring that last long enough to become adults than wild steelhead, according to the OSU study just published in the 
journal Conservation Biology.

By breeding fish over and over in hatcheries, "we've essentially created a fish version of white lab mice," said Michael Blouin, an associate professor of zoology at Oregon State. "They are well adapted to life in the hatchery but do not perpetuate themselves in a wild environment as successfully as native-born fish."

The study shows that the longer fish spend in hatcheries, the poorer they will do in the wild, Blouin said.

Nine of every 10 hatchery programs in the Northwest turn out captive-bred fish that >threaten to mix with wild fish, spreading their inferior traits.

"They certainly don't do well in the wild and can have significant detrimental effects on wild 
fish," said Rod French, a district fish biologist with the Oregon Department of Fish and Wildlife who is familiar with the study.

Biologists said the results may bear out with other species, among them coho salmon. The good news is the study also found that much better results come from the newer strategy of taking eggs from local wild fish, hatching and raising the young in captivity, and then turning them loose.

The strategy attempts to protect the fish during their most vulnerable age but set them free 
before they morph into creatures of captivity. The study found that these fish do about as well, or possibly better, than wild fish when it comes to producing offspring.

It means the few hatcheries that have adopted the "supplementation" approach can boost wild 
fish populations without diluting their fitness. Hatcheries increasingly are shifting to the new 
supplementation strategy, especially where they are trying to resurrect salmon species that are 
sinking toward extinction.

Fish factories

Far more hatcheries serve as fish factories, using salmon stocks bred in captivity to churn 
out large numbers for fishermen to catch. Many were built to stand in for important commercial salmon runs lost to dams built on the Columbia and other rivers.

Fish turned out of those hatcheries are not meant to recover the populations, but biologists 
have grown increasingly concerned that they also may compete with and interbreed with wild fish.

The new study looked only at steelhead that in the past 15 years have returned from the ocean to the Hood River.

The river was long stocked with domesticated hatchery fish from other parts of Oregon and Washington. In the 1990s, state biologists phased out that stocking program and instead switched to the new supplementation approach that hatches wild fish in captivity and then releases them.

State biologists collected and saved scales from fish swimming up the river since 1991. OSU scientists obtained DNA from the scales, which allowed them to trace the history of each fish 
and determine whether it was wild or came from a hatchery.

Faring poorly
The results showed that domesticated hatchery fish in 1991 fared very poorly compared to wild fish, but the fish kept only briefly in the Parkdale fish hatchery did about as well as wild fish.

It makes clear that traditional hatchery fish will not rebuild wild populations, said Mark Chilcote, a conservation biologist with the Oregon Department of Fish and Wildlife.

But the fish held briefly in hatcheries can help.

However, biologists caution that it is not clear whether they can hold successive generations of fish in hatcheries the same way without altering their character. Other studies suggest that hatchery fish lose about 20 percent of their fitness each generation they spend in a hatchery 
compared to wild fish.

Jim Lichatowich, a fisheries biologist and critic of hatcheries, said the findings are good news because it suggests a method of boosting wild populations, at least briefly. But he cautioned against viewing it as a cure-all because salmon also need healthy habitat.

Michael Milstein: 503-294-7689; michaelmilstein at news.oregonian.com
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Reproductive Success of Captive-Bred Steelhead Trout in the Wild: Evaluation of Three Hatchery Programs in the Hood River

HITOSHI ARAKI*ý**, WILLIAM R. ARDREN*§**, ERIK OLSENÝ, BECKY COOPER*, and MICHAEL S. BLOUIN*

Abstract: Population supplementation programs that release captive-bred offspring into the wild to boost the size of endangered populations are now in place for many species. The use of hatcheries for supplementing salmonid populations has become particularly popular. 
Nevertheless, whether such programs actually increase the size of wild populations remains 
unclear, and predictions that supplementation fish drag down the fitness of wild fish remain 
untested. To address these issues, we performed DNA-based parentage analyses on almost complete samples of anadromous steelhead (Oncorhynchus mykiss) in the Hood River in Oregon (U.S.A.). Steelhead from a supplementation hatchery (reared in a supplementation hatchery and then allowed to spawn naturally in the wild) had reproductive success indistinguishable from that of wild fish. In contrast, fish from a traditional hatchery (nonlocal origin, multiple generations in hatcheries) breeding in the same river showed significantly lower fitness than wild fish. In addition, crosses between wild fish and supplementation fish were as reproductively successful as those between wild parents. Thus, there was no sign that 
supplementation fish drag down the fitness of wild fish by breeding with them for a single 
generation. On the other hand, crosses between hatchery fish of either type (traditional or 
supplementation) were less fit than expected, suggesting a possible interaction effect. These 
are the first data to show that a supplementation program with native brood stock 
can provide a single-generation boost to the size of a natural steelhead population without 
obvious short-term fitness costs. The long-term effects of population supplementation remain 
untested.

---------------------

Fri, 13 Jun 03 13:12:05 GMT
HATCHERIES HARM WILD FISH:  A new report by the NMFS's Independent Scientific Advisory Board (ISAB) concludes "that hatchery supplementation is actually thwarting the stated goal of aiding recovery of wild, naturally reproducing salmon and steelhead" says
Greenwire 6/12.  The ISAB recommends that hatchery supplementation be considered "experimental" and "used sparingly" only in "places where naturally spawning salmon and steelhead are not replacing themselves, and where habitat capacity is able to accommodate additional fish."

-----------------------------

What Is Captive Breeding Doing To Fish Populations?
Columbia Basin Fish & Wildlife News Bulletin                                                                                 Posted on Friday, December 12, 2008 (PST)
Human impacts on the environment have reduced populations of wild species to dangerously low levels. Nowhere is this more apparent than in worldwide fisheries, countless species and populations of fish are on the brink of disappearing forever.

To attempt to mitigate the situation, captive breeding, the controlled breeding of organisms in protected environments, is regularly initiated. 

Despite its popularity, does captive breeding actually work? In the current issue of Evolutionary Applications, Dr. Dylan Fraser of Dalhousie University provides a look at whether these breeding programs are fulfilling their mandates. 

Using salmonids (the economically crucial group of fish that include salmon and trout) to illustrate his point, Fraser questions whether captive breeding is doing more harm than good. In his comprehensive review of over 300 papers, Fraser concludes that fish reared in captivity can rapidly lose the genetic diversity needed to adapt and survive in the wild, and that the rate of loss of diversity can both vary across breeding programs and be species specific. To complicate matters further, Fraser says that scientists simply do not know how captive-bred fish will perform once released back into the wild. 

Yet, without captive breeding to bolster their numbers, researchers may soon have too few individuals from which to repopulate disappearing fish populations, creating a fisheries catch-22. 

Fraser concludes that not only do more data on the effects of captive breeding on the genetic diversity of fishes need to be collected, but also that alternatives to captive breeding, such as the live freezing of fish sperm of diverse genetic backgrounds, or the physical relocation of fish populations from one site to another, need more serious consideration. 

The paper was published in Issue 4, Volume 1 of Evolutionary Applications. To view the article online go to http://www3.interscience.wiley.com/journal/120126564/abstract
###

