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INTRODUCTION

On August 22, 1986, the Oregon Fish and Wildlife Commission asked the
Fish Division to meet with all parties concerned about the possible adverse
effects of Oregon Aqua-Foods operations on the wild coho salmon in the Yaquina
River. Fish Division staff were asked to review the relevant information and
try to reach a consensus among all parties as to what those effects were.

We invited sixteen persons (Appendix 1) to participate in the review.
This group met five times, September 17, October 13, October 24, and
November 17, 1986, and January 26, 1987. In addition a subcommittee met
several times to examine technical questions regarding the interpretation of
patterns on coho salmon scales, the reliability of data from field studies,
and the analysis of data from scales collected at the Oregon Aqua-Foods
facility. This subcommittee reported its findings to the entire group. Fish
Division staff prepared this report and the Technical Appendixes (2 and 3).
The staff assigned to this project have a total of 133 years experience in
fisheries research and management in Oregon.

We focused the review on two questions that express the central concern
of the Oregon Wildlife Federation in its letter of November 15, 1985, and
their subsequent testimony before the Commission. The questions this review
addressed were: (1) Has the wild population of coho salmon in the Yaquina
River declined since Oregon Aqua-Foods began its operations? and (2) How many
wild coho salmon were attracted into the Oregon Aqua-Foods facility located on
the Yaquina estuary? These questions are relevant to ORS 508.715 (4) and
508.720 (2).

Attached to the Staff Report are five appendixes. Most important are
Appendixes 2 and 3. Appendix 2 contains reports that have broad application
to the subject of this review, but drawn from sources outside the Yaquina
River basin. The rationale for including Appendix 2 was this: Data from any
one basin do not provide all the information that bear on the questions
addressed in this report. Appendix 2 gives supplemental information, such as
the influence of ocean productivity on production of coho salmon, to aid in
this evaluation. Appendix 3 contains reports dealing specifically with the
coho salmon populations of the Yaquina River.

Hatcheries have always been a dominant part of Oregon's fisheries manage-
ment program. The existence of aquaculture on its present scale, which
includes a commitment by the State of $26 million dollars a biennium for
public hatchery programs, confirms the continuing popularity and need for
artificial propagation. This report does not try to extensively review and
document the contribution of hatcheries to Oregon's coho salmon fishery. It

has been well documented for example, that about 75% of the ocean harvest of
coho is of hatchery origin. We have emphasized the ecological aspects of
hatchery programs in the background section of the report so that overall a
balanced picture of artificial propagation will emerge.

The ecological aspects of fisheries management are a recent addition to
what was principally a hatchery program through the first 50 or so years of
fisheries management in Oregon. Because of the early and continual emphasis
on hatcheries, their justification and use have gained ascendancy over
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ecological management until, in the view of many, they have attained the
status of conventional wisdom.1 Consequently, hatcheries have not been
subjected to extensive review relative to the ecological aspects of fisher-
ies. The result has not always been beneficial to the natural productivity of
Oregon's fisheries resources. For instance, the early racking of coastal
streams to collect hatchery broodstock had adverse effects on natural produc-
tivity. More recently we have learned that hatchery coho salmon presmolts
stocked in coastal streams can reduce production of wild coho salmon.

In pointing out the concerns associated with hatchery programs we are not
questioning the importance of hatcheries as a part of Oregon's fisheries
management strategy. We are raising questions about the interaction of
hatchery fish with the ecosystem. There are two aspects of this interaction:
the limitation imposed by the ecosystem on the success of hatchery technology
and the effect of hatcheries on the ecosystem. These ideas are the subject of
the background section of the Staff Report.

The Staff Report also contains a list of unanswered questions. This list
was developed to alert the Commission and the public to the uncertainties that
exist regarding private salmon hatcheries in Oregon. Because of biological
and economic risk associated with these uncertainties, we believe a cautious
approach to decisions is warranted.

BACKGROUND

Review of Coho Salmon in Oregon (See Appendix

Oregon has been propagating coho salmon for 100 years. During that time,
the benefits of hatchery production have often been accepted without critical
evaluation and without evidence to support a perceived relationship between
the release of hatchery-reared coho (and other species) and the benefits
claimed to have resulted from those releases. Even as late as the 196Os, the
large increase in total production--at first attributed to new hatchery
technology--was principally the result of a short-lived, upward swing in the
productivity of the marine environment. When the ocean environment returned
to more normal conditions of lower productivity, hatcheries alone were unable
to sustain high levels of production and harvest.

The failure of hatcheries to sustain high levels of production since the
late 1970s has created economic problems in coastal communities. These eco-
nomic problems are the direct result of a dependence on hatchery production
and the failure to recognize that the level of hatchery production is deter-
mined more by the productivity of the ecosystem than by the number of smolts
released. The large increase in hatchery production in the 196Os

1 Conventional wisdom is that body of ideas held in esteem principally
because of their familiarity and acceptability regardless of how
appropriate or relevant they are (Galbraith 1958).
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stimulated fishing effort that in conjunction with habitat changes resulted in
the overharvest of wild stocks. Because of the lower survival of hatchery
fish in the ocean and the depleted wild stocks, coho salmon production dropped
lower than it should have since the late 1970s.

In addition, the hatchery program appears to be associated with greater
instability in production. For example, year-to-year variation in coho salmon
landings (as measured by the variation for ocean and river fisheries combined)
was about 50% greater during 1974-82 (when 75% of the fish harvested were
hatchery fish) than the years 1923-1940 (when the fish harvested were pri-
marily wild). Part of the reason for the greater instability may be that
hatcheries concentrated production on a narrow genetic base embodied in a few
hatchery stocks that had themselves been the subject of selection in the
hatchery.

Oregon's geographic location on the West Coast and its physical features
combine to produce high variability in the factors that control coho salmon
production. Environmental variability in the marine waters off Oregon is high
because: (1) Oregon is located near the southern edge of the subarctic
boundary where the proportion of cold subarctic water entering the area varies
significantly between years, and (2) the factors that could minimize or modify
these effects (consistent, strong upwelling or a complex coastline with pro-
tected littoral habitats) are not dominant features of the Oregon coast rela-
tive to other areas where coho salmon are distributed.

Hatchery-reared cot,o salmon are an important part of the coastal sport
and commercial fishery. About three out of every four coho salmon caught are
of hatchery origin. Since their contribution is so significant, it is irnpor-
tant that the hatchery program maintain high productivity. To do that, the
hatchery program has to be compatible with Oregon's coastal ecosystem and its
productive process. In regions of high environmental instability it is impor-
tant to maintain stock diversity to minimize the effects of fluctuating
environments on production and harvest. Adapting individual hatchery opera-
tions (size and time of release) to the changing conditions in the ecosystem
may also be necessary. Hatchery programs that do not recognize the effects of
natural fluctuations in the environment will generate boom-and-bust cycles and
economic instability.

Salmon Introductions into Lake Michigan (See Appendix 2b)

The successful introduction of coho salmon
been cited as an indicator of the potential for
species off Oregon. Superficial comparisons of
of the ecosystems supporting those programs can
several important differences between Oregon's
example:

into Lake Michigan has often
hatchery production of this
programs without a comparison
be misleading. There are
:oast and Lake Michigan; for

1. The ecosystem of Lake Michigan has relatively simple but unstable
biological communities and a relatively stable and predictable physical
and chemical environment. In contrast, the biological communities of the
California current system in the eastern Pacific Ocean are more diverse.
This imparts some stability in a highly unstable and unpredictable
nonbiological environment.
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2. Salmon in Lake Michigan are subject to very few natural predators. The
sea lamprey, which is the primary source of predation on adult salmon, is
controlled by active eradication programs on larvae in tributary streams.
In the Pacific Ocean, salmon are exposed to a broad spectrum of size
selective predators. Because of the large number and complexity of poten-
tial predator populations, oceanic systems tend to have much higher rates
of turnover from rapid internal consumption rates compared with lake
systems.

3. Except for incidental commercial catches by American Indians granted
treaty rights to fish in the Lake, salmon in Lake Michigan are harvested
entirely by sportsmen. In contrast, fishery managers in Oregon must
manage competing sport and commercial fisheries harvesting mixed stocks of
wild and hatchery salmon. Harvest rates of salmon in Lake Michigan often
exceed 90% because few adults are needed to perpetuate the hatchery
stocks.

4. Because of the stability and simplicity of the ecosystem in Lake Michigan,
a monoculture of hatchery coho salmon can be productive. The biological
complexity and physical instability of the ocean enviromental off Oregon
dictates the need for maintaining stock diversity.

The success of the recent introductions of salmon into Lake Michigan was
dependent in part on the technology of fish culture. However, the major
contributor to success was change in the ecosystem that replaced the stable
native fish stocks with one able to accommodate the introduction of exotic
predators and prey. The lack of success in earlier attempts to plant salmon
in the Great Lakes was a sign that the salmon were not adapted to the eco-
system as it existed then. Conditions in the ecosystem determined the success
or the failure of the program.

Phenotypic Variation in Oregon Salmon Stocks (See Appendix 2c)

Discussions about the benefits and costs of aquaculture often center on
the effects of aquaculture on wild salmon. Invariably the question arises as
to whether Oregon has wild stocks of salmon any more. This question is
sometimes raised to distract attention from the conservational, social, and
economic issues. If there are no wild stocks of coho salmon, as the question
implies, then justification for protective conservation measures is lessened.
Wild fish populations are those with enough genetic diversity to continue the
process of adapting to fluctuating environments. Genetic diversity among
Oregon's salmonid stocks is expressed as variation in phenotypic traits such
as run and spawning timing, oceanic migratory patterns, age at maturity,
disease resistance, morphology (body form), and behavior. We present evidence
in Appendix 2c sufficient to demonstrate the existence of variability in
Oregon's salmon stocks and to conclude that wild salmon still inhabit coastal
streams.

Larkin (1980) says that fishery genetics is about 20 years behind
agricultural genetics. We believe that advances in genetic engineering in
agriculture over the past decade has widened that gap. Despite what we have
been able to document, we do not know enough about the importance of genetic
diversity, specific genetic traits, or the condition of Oregon's future fish
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habitats to make informed decisions about the long-term costs to salmon pro-
duction from the 1oss of genetic diversity. Appendix 2a notes that a sub-

stantial loss in coho salmon production may have already occurred through
the loss of genetic diversity in hatchery stocks.

Artificial propagation of salmonids does not have to conflict with con-
servation of fishery resources. Problems are created when artificial propaga-
tion takes precedence over conservation and when the genetic makeup of the
hatchery stock is altered to fit the hatchery process regardless of the effect
of that alteration on other attributes such as survival in the wild. Though
less obvious, loss of genetic diversity is probably more detrimental in the
long run than loss of habitat or overharvest of stocks. Genetic diversity is
regained much more slowly than habitat can be restored or than stocks can be
rebuilt.

Economic Benefits of Private Salmon Hatcheries (See Appendix 2d)

Private salmon hatcheries contribute to the State's economy. Any
evaluation of this type of aquaculture must be weighed against the economic
benefits which are defined here as the personal income people receive in the
form of wages, salaries, and profits. The economic benefit of a private
salmon hatchery the general size of Oregon Aqua-Foods is different: if the
operation is breaking even, if it is below the break-even point and is subsi-
dized from outside the State, or if it is below the break-even point and is
subsidized from within the State. We estimated that a break-even operation
the size of Oregon Aqua-Foods would generate $7.3 million of economic bene-
fits. Such an operation, if subsidized from outside the State (typical of
private salmon hatcheries of this size in Oregon), would produce an economic
benefit of $5.8 million. An operation subsidized from within the State would
generate an economic benefit of only $0.8 million.

In 1985, Oregon landings of fish of private hatchery origin produced
estimated economic benefits of $200,000 in the ocean commercial fisheries and
$2.5 million in the ocean sport fisheries. Adding these benefits to that of a
break-even operation indicates a total impact of about $10 million. The total
economic benefits would be $8.4 million for an out-of-state subsidized opera-
tion, and $3.5 million for an in-state subsidized operation. Benefit from the
break-even operation is about 2.5% of the total economic benefits of all of
Oregon's fishery resources estimated for 1985.

These estimates may not reflect the true economic impact of a private
salmon hatchery in Oregon. Missing are costs of adverse biological effects on
wild fishery resources and any adverse market effects on other fishing
revenues. Unfortunately, we cannot estimate the costs associated with the
biological effects, and we do not have sufficient information to characterize
the market effects.

S
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Straying (See Appendix 2e)

A major source of controversy is the number of salmon from private
salmon hatcheries that stray into spawning grounds of the home stream or of
adjacent streams. We have prepared Appendix 2e to give examples of straying
from public and private hatcheries in Oregon in 1985. Many stocks of salmon
stray. Straying should not be viewed as a problem limited to fish reared at
hatcheries, public or private. The reason so much attention has focused on
straying is that the larger scale of private salmon hatcheries has resulted in
a larger ruinber of strays.

Comparisons between hatchery and wild anadromous salmonids suggest that
hatchery fish are less fit for utilizing the natural environment. For

instance, in a study where wild and hatchery juvenile steelhead were stocked
into streams as eyed eggs, fry of wild origin had higher survival than either
fry of hatchery origin or hybrid fry (Reisenbichler and McIntyre 1977). These
authors concluded that hatchery fish were genetically different than wild fish
and that interbreeding between hatchery and wild steelhead may reduce the nuii-
ber of smolts produced by the natural stream environment. In a study designed
to evaluate the effectiveness of using surplus hatchery presrrtolt coho salmon
to enhance natural production, Nickelson et al. (1986) found that hatchery
juveniles were not as effective at rearing in natural streams as wild juve-
niles, and that the resulting returning adults of hatchery presmolts were not
nearly as effective as wild adults in their ability to reproduce. Chilcote
et al. (1985) also documented differences in the effectiveness of habitat use
between hatchery and wild fish. They found that wild juvenile summer steel-
head had 2.5 times higher survival between the subyearling and smolt life
history stages than did hatchery juveniles.

Straying has become a concern because the large releases from private
hatcheries can produce a large numbers of strays. If hatchery strays Hswampu

a wild population, there will be a loss in production and genetic diversity.

Unanswered Questions

Decision-making often has to proceed without complete answers to all the
questions involved in an issue. However, an important part of the decision-
making process is to understand the nature of the uncertainties and possible
risks surrounding a particular decision.

The following list of unanswered questions regarding private aquaculture
should not be viewed as complete. The list may be supplemented by others
whose point of view or experience is different.

1. What rate of straying of adult hatchery fish into the spawning grounds of
the home stream or of adjacent streams will translate into a level of
interbreeding between hatchery and wild fish that is detrimental to the
wild population?

2. To what extent do the rearing and release programs at private aqua-
culture facilities influence the rate of straying within the home stream
or into adjacent streams?
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3. To what extent do large releases of juvenile salmon from hatcheries
replace production by wild fish of the same species or other species
rather than adding to production?

4. To what extent do large releases of hatchery fish over time alter the
relationships between competitors and predators of salmon or other eco-
nomically important species, particulary chinook salmon and steelhead
trout?

5. Does the marketing of salmon by private aquaculture have a direct adverse
economic effect on other components of the fishing industry?

6. Will growth of private salmon hatcheries supplant the ocean troll fishery
through adverse economic effects?

7. How can coastal communities whose economies are based on fisheries adapt
to natural fluctuations in ocean productivity and minimize economic hard-
ships during periods of low productivity? To what extent do hatcheries
affect economic stability?

8. How should economic efficiency in resource use be balanced against the
maintenance of cultural and biological continuity and diversity?

9. Given the long-term forecast of energy costs, will the costs of artificial
propagation outweigh its direct benefits?

THE ISSUES

The following discussion of the operation of Oregon Aqua-Foods is limited
to an examination of two questions: (1) Has the wild population of coho
salmon in the Yaquina River declined since Oregon Aqua-Foods began its
operation? and (2) How many wild coho salmon have been captured by the Oregon
Aqua-Foods facility?

We will not discuss the effect that strays from Oregon Aqua-Foods
facility might have had on streams other than the Yaquina. Although we list
possible hypotheses to explain the observations described in this report, we
make no attempt to test the hypotheses. Such testing is beyond the scope of
this study, the time allotted for its completion and the existing data base.

Status of the Wild Coho Salmon Populations

Escapement of wild adult coho salmon into the Yaquina River and their
subsequent enuneration on the spawning grounds is the only measure of the
status of the wild population we have.

To address the question of whether the Oregon Aqua-Foods Hatchery has had
an adverse effect on wild coho salmon runs in the Yaquina River, we examined
peak counts of spawning adults for the periods 1950-74 and 1980-85 (counts
were unavailable for 1975-79). Data from two Yaquina River tributaries were
used to develop a Yaquina Wild Index. To account for coastwide trends in
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abundance that were unrelated to the operation of the private hatchery, a
Coast Wild Index was developed using data from five tributary streams dis-
tributed from the Nehalem basin in the north to the Coquille basin in the
south. By using the ratio of the two indexes (Yaquina wild:coast wild) we
were able to examine trends in the abundance of wild spawners in the Yaquina
River compared with other parts of the coast. We assume that the time trend
in this ratio reasonably measures the time trend in the wild population in the
Yaquina River relative to the rest of the coast.

Average peak of total adult coho salmon (hatchery strays plus wild) per
mile of stream surveyed in the Yaquina has been similar to or greater than the
Coast Wild Index in recent years. However, average peak of wild adult coho as
estimated by extrapolation from scale samples, has declined compared with the
Coast Wild Index since 1980 (see Appendix Table 3a-1 and Appendix Fig. 3a-1).
Only once prior to 1974 was the ratio between the Yaquina and Coast Wild Index
below 1.25 for two consecutive years (1952-53). However, for the last 5 years
(1981-85), the ratio has been below 1.25. Therefore, we assuie that the
decline in the ratio reflects a change in the system rather than normal fluc-
tuations in a variable, but basically unchanged system.

Although the decline in the wild coho salmon is coincident in time with
the large-scale releases of coho salmon from the Oregon Aqua-Foods Hatchery,
this does not establish a cause-and-effect relationship. The cause of the
decline in the Yaquina River wild coho salmon is unknown.

Ten hypotheses have been offered to explain the apparent decline in wild
coho salmon in the Yaquina (also see Appendix 3b). We have divided these
hypotheses into two categories, plausible and implausible, based on the judg-
ment of the staff.

Plausible Hypotheses

1. The hatchery captures wild adults upon their return to the river.

2. Survival of wild smolts has been reduced as a result of predation by
concentrations of predators attracted to the Yaquina Bay by the abundant
hatchery smolts.

3. Survival of wild juvenile coho has been reduced by competition for food
and space with the offspring of early-spawning hatchery fish.

4. Survival of wild adults has been reduced as a result of predation by
marine mammals attracted to Yaquina Bay.

5. Fishing mortality on wild adults has increased as a result of increased
fishing offshore near the mouth of Yaquina Bay.

6. Survival of coho smolts has been reduced as a result of predation by
subadult Oregon Aqua-Foods coho salmon remaining in and around Yaquina
Bay.
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Impi ausible Hypotheses

1. Fishing mortality on wild adult coho in Yaquina Bay has increased as a
result of the sport fishery on returning Oregon Aqua-Foods fish.

2. Survival of wild juvenile coho has been reduced by competition with or
predation from "wrong way smolts."

3. Survival of wild coho has been reduced as a result of previous hatchery
releases by ODFW.

4. Survival of wild coho salmon has been reduced as a result of genetic
effects from spawning with the strays from Oregon Aqua-Foods Hatchery.

Some unknown change in the Yaquina system (such as a change in habitat
quality) could be causing the decline in the index ratio, but all plausible
suggestions for causes involve Oregon Aqua-Foods. Furthermore, several
changes have occurred in the system because of the presence of the hatchery:
increased predator abundance, angling effort, and the number of strays. For

the purposes of management, we are willing to assume that some aspect or
aspects of the effects of the hatchery have caused the decline. The staff
believes that the decline in wild coho in the Yaquina basin relative to the
other coastal streams is likely the result of the presence of the Oregon
Aqua-Foods Hatchery in the system.

Attraction of Wild Coho Salmon into the Oregon Aqua-Foods Hatchery (see
Appendix 3c)

The 1981 Oregon Legislature placed $16,000 of Other Fund limitation into
the Department's Fish Division budget for the purpose of estimating the number
of wild coho salmon attracted into the Oregon Aqua-Foods Hatchery located in
Newport. The Department obtained funds to carry out the project from Oregon
Aqua-Foods. Because the program's funds were limited to $8,000 per year in
the 1981-83 biennium, the Fish Division had to design a means of estimating
the number of wild coho based on the examination of a small sample of the
total number of fish that entered the hatchery. Wild fish in the sample were
to be distinguished from hatchery fish by the difference in circuli patterns
on scales collected from a sample of fish in the hatchery.

In 1981 and 1982 scale samples were collected from about 3% and 4%
respectfully, of the untagged coho salmon that entered the Oregon Aqua-Foods
hatchery. In 1981 and 1982 we used discriminant analysis (a mathematical
technique) for classifying scale patterns as either hatchery yearling,
hatchery accelerated, or wild.

Based on the discriminant analysis done in 1981 and 1982, we concluded at
that time that roughly 4% and 2% of the coho entering the Oregon Aqua-Foods
Hatchery were wild. However, in the course of our reexamination of all the
data during the Commission's mandated review we uncovered problems in the
methods used. These would lead to lower precision than originally thought and
to possible bias in the estimation of the numbers of wild coho that entered
the hatchery.
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Scales collected in 1981 and 1982 were reanalyzed as a part of this
review. Instead of discriminant analysis we used visual pattern analysis (a
trained scale reader classifies a fish by looking at a magnified image of one
of its scales and makes a judgment based on circuli patterns that he or she
has observed to occur on scales of coho of known hatchery or wild origin).

Visual analysis by two trained scale readers resulted in the following:

1. The consensus of the two readers was that the samples collected in 1981
and 1982 contained about one-half of one percent (0.5%) and seven-tenths
of one percent (0.7%) wild coho scales as compared to the approximately 4%
and 2%, respectively, reported in previous studies.

2. Unusual scale patterns were identified on fish that originated from Oregon
Aqua-Foods Hatchery and returned in 1981. These could easily result in
bias in the original study.

3. Available fish length- data from 1981 (which had not been used in either
the discriminant or visual analysis) appeared to be consistent with the
assessment of the scale reader. The average length of fish identified as
wild by the 1981 discriminant analysis was similar to the average length
of coho salmon of known hatchery origin; the average length of wild fish
should have been larger.

The classification error rates for the consensus visual analysis are
unknown, hence classification errors cannot be accounted for in making esti-
mates based on the visual analysis. Estimates can be made that account only
for sampling error. Assuming that the scale readers classification was with-
out error and that the scale sampling approximated simple random sampling,
point estimates (and approximate 95% confidence intervals) for the nitnber of
wild coho salmon in the runs of untagged coho salmon would be about 250 (50 to
460) out of 49,000 in 1981 and 350 (140 to 550) out of 47,000 in 1982. These
estimates should be used with caution. If there are any misclassifications,
the point estimates may be biased and the confidence intervals will be too
narrow.

The staff does not currently have a statistical basis for choosing
between the results of the original discriminant analyses and the recent
visual analysis. Neither adequately accounts for bias and error from possible
classification mistakes. Subjectively, the staff has more confidence in the
recent visual analysis. The staff is not expressing any preference for visual
analysis over discriminant analysis in general. Rather we are recognizing
problems in the particular ways that discriminant analysis was applied to
generate the previous estimates.

The data review process has raised serious questions concerning the bias
and precision of the estimates coming from scale analysis (either by
discriminant or visual methods). Of special concern are questions regarding
the representativeness of scale samples from coho salmon of known hatchery or
wild origin. The problem is not unique to the 1981 and 1982 studies and could
be a serious problem for any attempts to use scale analysis to estimate the
number of wild coho salmon that enter the Oregon Aqua-Foods Hatchery in future
years.
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The cost of obtaining improved estimates in future years may be high.
If 100% of Oregon Aqua-Foods releases were marked, the sampling program would
be simplified. But scales would still have to be collected to determine
whether the unmarked fish were wild or Oregon Aqua-Foods fish whose excised
fin had regenerated. A small number of fish will always be released with no
fin clip because of unavoidable human error.

STAFF CONCLUSIONS

The purpose of this staff report is to answer two questions:

1. Has the wild population of coho salmon in the Yaquina River declined since
Oregon Aqua-Foods began operations?

2. How many wild coho salmon were attracted into the Oregon Aqua-Foods
Hatchery located in the Yaquina estuary?

These questions reflect concerns expressed by some of the public about
the operation of private hatcheries in genera] and Oregon Aqua-Foods Hatchery
in particular. Attention has focused on Oregon Aqua-Foods because of its
pending possible change of ownership. The Oregon Wildlife Federation has
expressed the view that any problems resulting from past operations should be
corrected or compensated for prior to a transfer of ownership of Oregon
Aqua-Foods.

The findings by staff regarding the capture of wild fish and the status
of the wild populations of the Yaquina River are presented for review and in
support of possible action by the Commission. Any decision by the Commission
is complicated by questions that still remain unanswered concerning private
salmon hatcheries. In addition, there are important economic and biological
consequences of potential decisions. The decisions will boil down to the net
effect of biological and other costs weighed against economic benefits.
Unfortunately, no common scale is available to weigh the costs and benefits
and clearly dictate the proper decision. Attempts to develop a complete eco-
nomic cost:benefit evaluation now would only confuse an already complicated
situation and give the false appearance of an objective, quantitative deci-
sion. The decision the Commission must ultimately make will be partially sub-
jective because of the lack of economic quantification regarding biological
questi ons.

Sampling programs in the Yaquiria basin, although extensive in recent
years, have been criticized as inadequate to answer the questions posed by the
operation of Oregon Aqua-Foods. Even more extensive sampling would probably
not remove all the uncertainties or the need for assumptions, nor eliminate
criticisms of staff conclusions. However, the level of funding for the
Department's program and therefore the size of the program, is set through
negotiations with the private hatcheries.

With respect to the question regarding the status of the wild coho salmon
population of the Yaquina River, the staff concludes that:

-12-

The cost of obtaining improved estimates in future years may be high. 
If 100% of Oregon Aqua-Foods releases were marked, the sampling program would 
be simplified. But scales would still have to be collected to determine 
whether the unmarked fish were wild or Oregon Aqua-Foods fish whose excised 
fin had regenerated. A small number of fish will always be released with no 
fin clip because of unavoidable human error. 

STAFF CONCLUSIONS 

The purpose of this staff report is to answer two questions: 

1. Has the wild population of coho salmon in the Yaquina River declined since 
Oregon Aqua-Foods began operations? 

2. How many wild coho salmon were attracted into the Oregon Aqua-Foods 
Hatchery located in the Yaquina estuary? 

These questions reflect concerns expressed by some of the public about 
the operation of private hatcheries in general and Oregon Aqua-Foods Hatchery 
in particular. Attention has focused on Oregon Aqua-Foods because of its 
pending possible change of ownership. The Oregon Wildlife Federation has 
expressed the view that any problems resulting from past operations should be 
corrected or compensated for prior to a transfer of ownership of Oregon 
Aqua-Foods. 

The findings by staff regarding the capture of wild fish and the status 
of the wild populations of the Yaquina River are presented for review and in 
support of possible action by the Commission. Any decision by the Commission 
is complicated by questions that still remain unanswered concerning private 
salmon hatcheries. In addition, there are important economic and biological 
consequences of potential decisions. The decisions will boil down to the net 
effect of biological and other costs weighed against economic benefits. 
Unfortunately, no common scale is available to weigh the costs and benefits 
and clearly dictate the proper decision. Attempts to develop a complete eco
nomic cost:benefit evaluation now would only confuse an already complicated 
situation and give the false appearance of an objective, quantitative deci
sion. The decision the Commission must ultimately make will be partially sub
jective because of the lack of economic quantification regarding biological 
questions. 

Sampling programs in the Yaquina basin, although extensive in recent 
years, have been criticized as inadequate to answer the questions posed by the 
operation of Oregon Aqua-Foods. Even more extensive sampling would probably 
not remove all the uncertainties or the need for assumptions, nor eliminate 
criticisms of staff conclusions. However, the level of funding for the 
Department's program and therefore the size of the program, is set through 
negotiations with the private hatcheries. 

With respect to the question regarding the status of the wild coho salmon 
population of the Yaquina River, the staff concludes that: 
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1. Our data indicate that the wild coho salmon in the Yaquina River has
declined compared with the populations in other Oregon coastal streams
since Oregon Aqua-Foods began large releases of coho salmon.

2. Total spawning escapement in the Yaquina River has remained high due to
the large number of private hatchery strays present along with declining
numbers of fish originating from natural spawning. Since, the escapement
of naturally spawned fish has declined compared with coastwide numbers, it
appears that the private hatchery strays are not contributing to the
enhancement of natural production.

3. We cannot determine the specific cause of the indicated decline in wild
spawners, but most reasonable expi anations that have been suggested are
related to the operation of Oregon Aqua-Foods Hatchery.

4. Given the deterioration in the wild coho populations of the Yaquina River
the operation of Oregon Aqua-Foods Hatchery is not consistent with
Option B of the Wild Fish Policy.

5. This report does not address the effect that strays from Oregon Aqua-Foods
Hatchery may be having on rivers other than the Yaquina. However, the
staff is concerned about those effects, since preliminary evidence sug-
gests such straying is substantial. The staff believes that the level of
straying from Oregon Aqua-Foods is higher than from other hatcheries
because of the particular rearing and release program used by Oregon
Aqua-Foods.

The choice among management options hinges on the Commission's determina-
tion of what is in the "best public interest" [ORS 508.720(1)]. Legislative
instruction in this area does not resolve the conflict that arises between
conservation and economic benefits. The Legislature clearly intended the
Commission to pursue management measures to protect and restore natural stocks
of salmon (ORS 496.435). However, the Legislature also clearly made provi-
sions for private salmon hatcheries to be a part of Oregon's overall salmon
management program if in the "best public interest" (ORS 508.708 to 508.745).
But in authorizing private hatcheries the Legislature was concerned about the
possibility of negative effects on wild salmon (ORS 508.720).

The Commission has to apply the general (and to some degree conflicting)
goals expressed by the Legislature and make a specific decision. Because
costs and benefits cannot be transformed to a comon measure such as dollars,
they cannot be weighed on a common cost:benefit scale. In this situation,
the "best public interest" reduces down to a largely subjective judgment.

The staff has identified 5 options:

1. The Commission could determine that the "best public interest" favors
economic benefits over biological and other costs with regard to the
existing private salmon hatchery on the Yaquina River. Under this option,
the Commission would allow the continued operation of Oregon Aqua-Foods
Hatchery under existing permit conditions. Since strays from Oregon
Aqua-Foods also return to other coastal streams, acceptance of this option
would mean that the Commission assigns a lower value to natural
populations of coho salmon, not only in the Yaquina but also in other
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streams on the central coast, than it assigns to the economic benefits to
be derived from the existing private salmon hatchery.

2. The Commission could determine that the "best public interest" is to
attempt to balance economic benefits and biological costs. Under this
option the Commission would allow the continued operation of Oregon
Aqua-Foods Hatchery under existing permit conditions, but would require
Oregon Aqua-Foods to modifiy its rearing and release program to minimize
straying into streams other than the Yaquina. In addition, the Commission
may require Oregon Aqua-Foods to work with the staff to develop a program
to mitigate adverse effects on the wild population in the Yaquina.
Mitigation methods would be limited to those that could be carried out
within the terms and conditions of the existing permit. Economic factors
would be given the higher value, but affirmative action would be required
to protect wild spawning populations.

3. The Commission could determine that the "best public interest" is to
require conservation of the wild spawning population in the Yaquina not
withstanding the loss of economic benefits from the private salmon
hatchery. Under this option the Commission would also alter the terms of
Oregon Aqua-Foods permit to require steps to reverse deterioration of the
wild spawning population of coho salmon in the Yaquina River. The

Commission would be assigning economic benefits to a lower value than
conservation of wild fishery resources. Acceptance of this option would
also mean that in the face of uncertainty, conservation of wild spawning
populations will receive the benefit of the doubt.

4. This option was proposed by the Oregon Wildlife Federation. In this
option the Commission could alter the terms of Oregn Aqua-Foods permit to
reduce production of coho salmon and require a mark on 100% of all
releases. This option has the same biological and economic implications
that are discussed under Option 3.

5. This option was proposed by the Oregon Salmon Commission. In this option
the Commission would maintain management of the Yaquina basin under
Option B of the Wild Fish Policy. The existing permit would not be
changed. This option is similar to Option 1, but a research program would
be required. For three years 100% of all coho salmon released would
receive a mark, and the operator would be encouraged to hold coho salmon
releases to 5 million smolts per year for the three years. Although a
mark on all coho salmon that are released will not give conclusive answers
to all questions but it would improve data collection in three areas:
(1) estimating the nunber of strays from Oregon Aqua-Foods in basins other
than the Yaquina, (2) estimating the number of wild fish that entered the
hatchery, and (3) estimating and managing the catch of wild coho salmon in
Yaquina Bay.

Option B of the Wild Fish Policy is not compatible with a deterioration
in the wild population of a river basin, particularly if the deterioration is
associated with the operation of a hatchery. If the Commission determines
that the present permit held by Oregon Aqua-Foods is in the "best public
interest" and decides not to alter their permit (Option 1, 2), the management
designation for the Yaquina River would need to be changed from Option B to
Option C of the Wild Fish Management Policy.
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The staff is not prepared to make a recommendation on what constitutes
"best public interest" at this time. The staff recommends that the Commission
review the staff report and consider what we anticipate will be extensive
public testimony. Following that review, the Commission should make its
determination or request additional information or recommendation from staff.

The biological information contained in this staff report has been sub-
jected to extensive review by statisticians and biologists from within as well
as from outside the Department. Uncertainties in the biological data have
been noted in the report. The economic data, however, have not been subjected
to such intensive review. We have no means to determine the reliability of
the economic point estimates or the long-term validity of the economic bene-
fits stated in this report.

With respect to the question of how many wild coho salmon were captured
by the Oregon Aqua-Foods Hatchery at Newport, the staff concludes that:

1. Major uncertainties are associated with any estimate of the nunber of wild
fish captured in 1981 and 1982 based on analysis of available scale
samples. However, the staff has more confidence in the revised estimates
based on recent visual analyses than in previous estimates.

2. The new (visual analysis) estimates of the ntxnber of wild coho salmon
captured are lower than the previous estimates.

3. Substantial costs would be associated with improving the quality of
estimates based on scale analysis. Those costs exist because (1) we are
trying to estimate a small number of wild fish mixed in with a very large
population of hatchery fish and (2) no error-free method is available for
classifying coho salmon based on their scales.

4. Marking 100% of the Oregon Aqua-Foods releases would reduce the sampling
and classification problems. Marking would also identify Oregon Aqua-
Foods strays at hatcheries and on spawning grounds. However, scale analy-
sis would still be required for any unmarked coho salmon to distinguish
among wild, public hatchery strays, or Oregon Aqua-Foods fish with
regenerated fins or no fin clip.

Wild fish voluntarily enter Oregon Aqua-Foods facility. However, the
large number of Oregon Aqua-Foods fish entering the facility may serve to
attract wild fish. Under ORS 508.714(4) the private operator has no right to
harvest such fish. With respect to any capture of such fish by Oregon Aqua-
Foods, the Commission has three options:

1. The Commission could allow the incidental harvest of wild coho by the pri-
vate operator. If that were the Commission's decision, it should ask the
staff to prepare guidelines for its implementation. Those guidelines
would set the limits on how many wild fish would be allowed as an inci-
dental harvest and establish criteria to verify the number of wild fish
harvested and develop a compensation plan for fish captured above the
limit. To avoid unnecessary expense, verification could consist of a
sampling program every 3 to 5 years.
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2. The Commission could require compensation be paid for the incidental har-
vest wild fish or that the cost of mitigation for those harvested fish be
borne by Oregon Aqua-Foods. This option would also require that guide-
lines be prepared by the staff and approved by the Commission.

3. The Commission could require that all wild fish be returned to the river.
This would require at a minimum a mark on 100% of Oregon Aqua-Foods pro-
duction and an expensive and intensive scale reading program. It could
also require the external tagging of all unmarked fish to allow sorting
for release of wild fish after scales were read. The staff is not sure,
given the potential nuiiber of fish involved, that this option can be
accompl i shed.

The staff recommends allowing some incidental harvest of wild fish; the
level of incidental harvest to be defined by guidelines developed by the
staff. The staff also recomends that the Commission select an option
consistent with their decision on the previous question. If the Commission
chooses Option 1 or 2 of the first question, it should select Option 1 of this
question. }-owever, if it takes a stronger conservation approach to the first
question (Option 3 or 4), it should select Option 2 or 3 for the second
quest ion.

-16-

2. The Commission could require compensation be paid for the incidental har
vest wild fish or that the cost of mitigation for those harvested fish be 
borne by Oregon Aqua-Foods. This option would also require that guide
lines be prepared by the staff and approved by the Commission. 

3. The Commission could require that all wild fish be returned to the river. 
This would require at a minimum a mark on 100% of Oregon Aqua-Foods pro
duction and an expensive and intensive scale reading program. It could 
also require the external tagging of all unmarked fish to allow sorting 
for release of wild fish after scales were read. The staff is not sure, 
given the potential number of fish involved, that this option can be 
accomplished. 

The staff recommends allowing some incidental harvest of wild fish; the 
level of incidental harvest to be defined by guidelines developed by the 
staff. The staff also recommends that the Commission select an option 
consistent with their decision on the previous question. If the Commission 
chooses Option 1 or 2 of the first question, it should select Option 1 of this 
question. However, if it takes a stronger conservation approach to the first 
question (Option 3 or 4), it should select Option 2 or 3 for the second 
question.· 

-16-



REFERENCES CITED

Chilcote, 14.W., S.A. Leider, and J.J. Loch. 1985. Hatchery sulimer-run
steelhead natural reproductive success in the Kalama River. Fisheries
Management Division, Washington Department of Game, Research Brief Number
85-24, 0lipia, Washington.

Gaibraith, John Kenneth. 1958. The affluent society. New American Library,
Inc. New York, New York, USA.

Larkin, Peter. 1980. Pacific salmon. Scenarios for the future. David L.
McKernan Lectures in Marine Affairs. University of Washington - Sea
Grant Publications. Seattle, Washington, USA.

Nickelson, T. E., M. F. Solazzi, and S. L. Johnson. 1986. Use of hatchery
coho salmon (Oncorhynchus kisutch) presniolts to rebuild wild populations
in Oregon coastal streams. Can. J. Fish. Aquat. Sci. 43:2443-2449.

Reisenbichier, R.R., and J.D. McIntyre. 1977. Genetic differences in growth
and survival of juvenile hatchery and wild steelhead trout, Salmo
gairdneri. Journal of Fisheries Research Board of Canada 34:123-128.

-17-

REFERENCES CITED 

Chilcote, M.W., S.A. Leider, and J.J. Loch. 1985. 
steelhead natural reproductive success in the 
Management Division, Washington Department of 
85-24, Olympia, Washington. 

Hatchery summer-run 
Kalama River. Fisheries 
Game, Research Brief Number 

Galbraith, John Kenneth. 1958. The affluent society. New American Library, 
Inc. New York, New York, USA. 

Larkin, Peter. 1980. Pacific salmon. Scenarios for the future. David L. 
McKernan Lectures in Marine Affairs. University of Washington - Sea 
Grant Publications. Seattle, Washington, USA. 

Nickelson, T. E., M. F. Solazzi, and S. L. Johnson. 1986. Use of hatchery 
coho salmon (Oncorhynchus. kisutch) presmolts to rebuild wild populations 
in Oregon coastal streams. Can. J. Fish. Aquat. Sci. 43:2443-2449. 

Reisenbichler, R.R., and J.D. Mcintyre. 1977. Genetic differences in growth 
and survival of juvenile hatchery and wild steelhead trout, Salmo 
gairdneri. Journal of Fisheries Research Board of Canada 34:123-128. 

-17-


