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Salmon Policy: Science, Society,
Restoration, and Reality

Robert T. Lackey

INTRODUCTION

Many populations of Pacific salmon
on the west coast of North America are
declining (Netboy, 1980; Cone and
Ridlington, 1996; National Research
Council, 1996). There have been many
costly efforts to protect and restore wild
salmon, but the trajectory for the total
number of wild salmon remains down-
ward (Huntington et al., 1996). Public

institutions seem to be unable to actina .

way to protect or restore wild salmon
runs (Lee, 1993). Virtually no one is
happy with the present situation, yet few
recognize the connections between in-
dividual and societal choices and the
status of salmon. Thus, there is a policy
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conundrum: salmon ostensibly enjoy
universal public support, but society is,
or at least has been, unwilling to arrest
their decline (McGinnis, 1994, 1995).
Salmon policy illustrates a class of
contentious, socially wrenching issues
that are becoming increasingly common
in the western United States as demands
increase for limited ecological resources
(Lackey, 1997). These issues share a
number of general characteristics: (1)
complexity—there is an almost unlim-
ited set of options and tradeoffs to
present to officials and the public; (2)
polarization—these issues tend to be
extremely divisive because they repre-
sent a clash between competing values;
(3) winners and losers—some individu-
als and groups will benefit from each
choice, while others will be damaged,
and these tradeoffs are well known; (4)
delayed consequences—there is no im-
mediate “fix,” and the benefits, if any,

~of painful decisions will not be evident

for many years, if not decades; (5) deci-
sion distortion—these are not the kinds
of policy problems that democratic in-
stitutions address smoothly because it
is very easy for advocates to appeal to
strongly held values: and (6) ambigu-
ous role for science—scientific informa-
tion is important but usually not pivotal
in the choice of an option because the
choice is inherently driven by value (po-
litical) judgments. Further constraining
the role of scientific information is wide-

spread public skepticism over its verac-
ity. Much of it is tendered by govern-
ment agencies, industries, and a myriad
of interest groups, each of which has a
vested interest in the outcome of the
policy debate and often vigorously ar-
ticulate “science” that supports its policy
position.

The salmon policy conundrum is de-
scribed by a series of observations: (1)
nearly everyone claims, at least at a su-
perficial level, to support maintaining
wild salmon runs (Smith and Steel,
1996); (2) many competing societal pri-
orities exist, many of which are partially
or wholly mutually exclusive; (3) the
region’s rapidly growing human popu-
lation creates increasing pressures on all
natural resources (including salmon and
their habitats); (4) policy stances in the
salmon debate are solidly entrenched;
(5) society expects salmon experts to
help solve the salmon problem; (6) each
of the many sides of the political debate
over the future of salmon use salmon
experts and scientific “facts” to bolster
its argument; (7) it has proved to be
nearly impossible for salmon scientists
to avoid being categorized as support-
ing a particular policy position; and (8)
many advocates of policy positions
couch their positions in scientific terms
rather than value-based preferences
(Lackey, 1999).

For those who place a high value on
maintaining runs of wild salmon, it is
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easy to conclude that conflicting soci-
etal priorities and technical limitations
preclude a rational, positive resolution
(Lang, 1996). Yet, choices are being
made— even the “no action” option is a
policy choice. They may not be the best
choices (best defined here as the desires
of the majority being implemented with-
out unexpected consequences), but
choices are being made.

My purpose is to describe the current
situation in salmon policy within an his-
torical and societal context. Most debate
in salmon policy is fundamentally a
clash between competing values and
preferences, but a certain amount of sci-
entific information is required to appre-
ciate the policy issues. Unfortunately, it
is easy to be needlessly diverted by bio-
logical and science discussions because
they reflect the training and comfort
zone of most us who are salmon tech-
nocrats, but such diversions mask the
necessary dialog about which societal
values will be adopted. Therefore, I will
constrain the description of the state of
scientific knowledge to that required to
scrutinize salmon policy.

Throughout this article, I have at-
tempted to be policy relevant, but not to
advocate any policy option. There is no
course of action for society to select that
will reverse the apparent decline of wild
salmon that is not socially disruptive and
economically expensive.

SALMON BIOLOGY

There are seven species of what are
often called “true” Pacific salmon
(Groot and Margolis, 1991). All seven
are found naturally on the Asian side of
the Pacific Ocean, but only five
(chinook, coho, sockeye, chum, and
pink) on the North American side. There
also are two species of sea running trout
(rainbow and cutthroat) that have very
similar life histories and often are clas-
sified together with the seven true
salmon and treated as “Pacific salmon.”
In contrast to true Pacific salmon, not
all sea running trout die after spawning
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(Pearcy, 1992). Because sea running
trout and true Pacific salmon have simi-
lar life cycles, I will group them all as
Pacific salmon. Several species of Pa-
cific salmon have been introduced else-
where (e.g., the Great Lakes, New
Zealand, and Norway) and have estab-
lished migratory populations, but these
are not considered here.

Pacific salmon are native to Califor-
nia, Oregon, Washington, Idaho, Mon-

“There is no course
of action for society
that will reverse the
apparent decline
of wild salmon that is
not socially disruptive
and economically
expensive.”

tana, British Columbia, Yukon, Alaska,
the Russian Far East, Korea, China, and
Japan (Groot and Margolis, 1991). At
certain periods in history, they were even
found in Baja California and, until very
recently, Nevada. Their overall distribu-
tion has varied over the last several thou-
sand years, mostly caused by climatic
shifts, but the approximate distribution
has been relatively constant. Prior to
4,000 years ago, however, the distribu-
tion of Pacific salmon was much re-
stricted by the residual effects of the last
ice age.

Pacific salmon are anadromous—that
is, they spawn in freshwater and, a few
weeks to a few years after hatching, the
young migrate to the ocean, where they
spend from one to several years (Groot
and Margolis, 1991; Meehan and
Bjornn, 1991). Wild salmon almost al-
ways return to their parental spawning
ground, but a small percentage of each
run strays and spawns in a different lo-

cation. Fidelity to the parental stream is
important to assuring long-term fitness
of the breeding population to a particu-
lar environment. Straying, on the other
hand, allows salmon to colonize new
areas, or areas where salmon runs have
been lost. Because only a small percent-
age of salmon stray, the rate of expan-
sion of the distribution is relatively slow
if the number of salmon is low, requir-
ing from decades to centuries for salmon
to occupy empty habitats,

The migrations of salmon vary greatly
among species (Groot and Margolis,
1991; Pearcy, 1992). They may spawn
in very short coastal rivers, even in es-
tuaries, or traverse thousands of kilome-
ters to the headwaters of the Sacramento,
Columbia, Fraser, Yukon, and other
large rivers. Salmon of some species,
such as sockeye, swim far out in the
ocean, followed by a long ascension of
ariver to reach natal spawning grounds.
Others, including anadromous cutthroat
trout, stay close to the coast throughout
the ocean portion of their lives.

Salmon species are composed of
stocks—defined as self-perpetuating
populations that spawn generation after
generation in the same location (Nehlsen
et al., 1991). Stocks are adapted to the
specific “local” environment by inher-
ited biological attributes, such as tim-
ing of migration and spawning, juvenile
life history, and body size and shape.
Local environmental or watershed con-
ditions are often highly variable so a
stock must have the ability to respond
to sometimes drastic environmental
changes (Bisson et al., 1996). Debate
over the “extinction” of wild salmon is
usually focused on decline or loss of
salmon stocks, not salmon species.
Many stocks of salmon have been extir-
pated, but it is extremely unlikely that
any species of salmon will disappear in
the foreseeable future.

SALMON TRENDS

Even though the general trajectory of
total salmon numbers is downward in
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the Pacific Northwest, assessing the ex-
tent of the decline is difficult—even
determining the number of stocks is
challenging (National Research Coun-
cil, 1996).

The number of salmon stocks in the
Pacific Northwest is not known, both
because of lack of data and scientific
debates about the level of genetic dis-
tinctiveness required to define a stock.
The number of stocks is in the several
thousand range, perhaps 5,000-15,000.
Defining a stock is far from simply a
scientific exercise; it has major policy
ramifications in the U.S. because a
“stock” may be considered a “species”
under government and court interpreta-
tions of the U.S. Endangered Species Act.

Genetic variation is important to
maintaining the viability of salmon spe-
cies because genetic variation represents
its evolutionary potential. Some scien-
tists argue that protecting every stock
may not be necessary to preserve suffi-
cient genetic variation to sustain each
species. The concept of “evolutionarily
significant unit” (ESU) was created to
describe a salmon “population” whose
loss would be significant for the genetic

or ecological diversity of salmon spe-

cies (Mundy et al., 1995). Decisions
about what constitutes “significance”
and about the tradeoffs implicit in pro-
tecting ESUs are largely societal deci-
sions that cannot be based on scientific
grounds alone (National Research
Council, 1996). Some challenge even
the fundamental premise that it is pos-
sible to judge the evolutionary signifi-
cance of one spawning aggregate against
that of another (Mundy et al., 1995).

Beyond concerns about the effect of
declining salmon runs on genetic diver-
sity, there is the less obvious role salmon
play in providing nutrients to water-
sheds, particularly the upper portions of
watersheds. The death and decay of
salmon after spawning annually results
in the release of nutrients. Large runs of
salmon provide an important source of
nutrients, especially in low nutrient ar-
eas such as the headwaters.

Over 200 salmon stocks in Califor-
nia, Oregon, Idaho, and Washington
(Nehlsen et al., 1991) and over 702 in
British Columbia and Yukon (Slaney et
al., 1996) are at moderate or high risk;
that is, extinction is likely unless some-
thing changes rapidly. Some stocks, per-
haps 100-200, already are extinct. Even

_ allowing for considerable scientific de-

bate over the past, current, and future
status of salmon stocks, it is clear that
some have become extinct, some are
going extinct, and many more are likely
to go extinct (Huntington et al., 1996).

The decline is widespread in the Pa-
cific Northwest, but not universal (Hun-
tington et al., 1996). Declines are not
limited to large, often highly altered
watersheds such as the Sacramento and
Columbia, but also are found in many
smaller rivers along the coast. Causes
of the declines are numerous and vary
by geography, species, and stock; there
are no universal corrective actions that
will reverse the declines.

In California-—the most southern part
of the current range of salmon—since
1980, virtually all salmon stocks have
declined to record or near-record low
numbers (Mills et al., 1996). Another
survey concluded that most California
salmon stocks are extinct or unhealthy
(Huntington et al., 1996).

In Oregon, although there is consid-
erable disagreement on specific stocks,
the general status of salmon stocks is
mixed (Kostow, 1996). Stocks from
coastal rivers generally have stable to
declining numbers, but some stocks are
seriously threatened with extinction. The
absolute number of fish in most coastal
wild salmon runs appears to be a small
fraction of that of a couple of centuries
ago (Huntington et al., 1996). Wild
salmon stocks from the Columbia wa-
tershed are generally doing poorly; an
indeterminate number are extinct.

The status of wild salmon in Wash-
ington also is mixed. Of 435 wild stocks
(salmon and steelhead), 187 were re-
cently classified as healthy, 122 de-
pressed, 12 critical, 1 extinct, and 113
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of unknown status (Johnson et al., 1996).
Coastal and Puget Sound stocks were
generally in better condition than were
those occupying the Columbia water-
shed. Another, independent survey, how-
ever, found only 99 healthy (defined as
at least one-third the run size that would
be expected without human influence)
throughout the entire Pacific Northwest
(Huntington et al., 1996).

Not surprisingly, wild salmon have
declined markedly in Idaho. Idaho
salmon travel as far as 1500 km down-
stream as smolts to reach the ocean, and
eventually must return the same distance
to reach natal spawning grounds to re-
produce. Dam construction in the lower
Columbia and Snake rivers has impeded
salmon migrating to and from Idaho by
converting a free-flowing river into a
gauntlet of eight dams and reservoirs.
The decline has been especially sharp
during the last three decades (Hassemer
et al., 1996).

Assessments of British Columbia and
Yukon salmon stocks show mixed re-
sults. Overall abundance of salmon in
the Fraser River watershed has de-
creased sharply from the levels of the
late 1800s and early 1900s, although the
most recent four decades have shown an
upward trend (Northcote and Atagi,
1996). Similar patterns exist for most of
the rest of British Columbia, although
status varies by species. Although there

. appears to be a long-term decline, there

is considerable variation among species
and over time. Of the 9,662 identified
salmon stocks in British Columbia and
Yukon, 624 were at high risk and at least
142 have disappeared in this century
(Slaney et al., 1996).

Alaska now produces approximately
80 percent of the wild salmon harvested
in North America (Wertheimer, 1996).
Most Alaskan catches (and runs) in-
creased since the late 1970s and reached
or exceeded historic highs through the
mid 1990s and even later (Kruse, 1998).
A recent sharp reversal of record high
returns in some of the largest salmon
runs in Alaska may signal the beginning

SUMMER 1999




of a downward trend. The number of
sockeye salmon returning to Bristol Bay,
Alaska (the world’s largest sockeye
salmon fishery) declined 50 percent in
1997 and 1998 (Kruse, 1998).

The size of salmon runs varies in-
versely between the northern and south-
ern halves of the distribution. When
stocks in the southern half (northern
California, Oregon, Washington, Idaho,
and southern British Columbia), have
low run sizes, runs in the northern half
of the geographic distribution (northern
British Columbia, Yukon, and Alaska)
tend to be large (Pearcy, 1996; Hare et
al., 1999). This reciprocal relationship
appears to be driven by oscillating cli-
matic conditions, the resultant effect on
ocean currents and upwelling that sup-
port salmon food supplies, and the sub-
sequent consequences for salmon dur-
ing the ocean phase of their life cycles.
As ocean currents shift, often abruptly,
marine habitat that was ideal for salmon
can rapidly become inferior. The north-
south dominance cycle appears to repeat
every 20-30 years (Hare et al., 1999).

Aquaculture, growing fish in captiv-
ity, is well developed for salmon and
trout. Thus, it is fairly easy to raise
salmon in captivity and provide a steady
supply to markets. As a result, salmon
are inexpensive by historic standards
and are readily available. Commercial
quantities of salmon are raised in cap-
tivity in the Pacific Northwest,
Scandinavia, Scotland, and Chile, and
provide markets with a constant supply.

In summary, although no species of
salmon is near extinction and salmon for
food are readily available and fairly in-
expensive, many wild stocks of salmon
in the Pacific Northwest have been ex-
tirpated or are experiencing population
decline.

HISTORICAL PERSPECTIVE
Knowing the extent and size of his-
torical salmon runs in the Pacific North-

west is important because these data
provide the basis to measure the current
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state of wild salmon stocks. There is a
natural tendency to use the early- and
mid-1800s as the baseline; explorers and
settlers reported massive salmon runs
that became the implicit benchmark for
comparing the size of subsequent runs.
The size of salmon runs, however, has
varied enormously over the past 10,000
years (Chatters, 1996).
Anthropological data are inexact, but
it is fairly certain that at the end of the

“Many people view
salmon as a cultural
symbol and deem
further reduction of
remnant wild salmon
runs as an indicator of
a grave decline in the
quality of life in the
Pacific Northwest.”

last Ice Age, 10,000-15,000 years ago,
humans and salmon expanded into the
Pacific Northwest (Pielou, 1991; Chat-
ters, 1996). Until 7,000 to 10,000 years
ago, many of the upper reaches of riv-
ers were blocked by glacial ice. Erod-
ing glacial deposits and low water flows
limited the size of the salmon runs for
the next several thousand years. Eco-
logical conditions improved for salmon
approximately 4,000 years ago, prob-
ably from better oceanic conditions and
more favorable freshwater environments
(Chatters; 1996).

Aboriginal harvest of salmon in-
creased over the past 4,000 years, prob-
ably reaching a level to affect runs in
some rivers, especially toward the south-
ern and eastern part of the salmon dis-
tribution (Swezey and Heizer, 1977).
There was undoubtedly a rough equilib-
rium between salmon and human popu-

lation levels because the number of
salmon that could be harvested was lim-
ited by lack of efficient (at least in most
locations) fishing gear; inability to pre-
serve, store, and distribute the catch on
a large scale; and foremost, a relatively
stable human population on the order of
amillion people across the entire region.
Although aboriginal fishing may have
had impacts on individual stocks, espe-
cially those in smaller rivers and streams
which are more vulnerable to the effects
of fishing, the typical effect on salmon
runs was low by current standards

(Schalk, 1986). Further, except for us- .

ing fire to clear vegetation, aboriginals
lacked the capability to greatly affect
salmon habitat. In summary, from
roughly 4,000 years ago to approxi-
mately the 1500s, salmon runs likely
fluctuated greatly, but the long-term
trend was upward with runs likely reach-
ing their highest levels within the past
few centuries.

The 1500s marked a dramatic change
in the 4,000 year history of the salmon/
human relationship. From the early
1500s through the mid-1800s, a series
of human disease epidemics (caused by
old world diseases, principally small-
pox, measles, whooping cough, mumps,
cholera, gonorrhea, and yellow fever)
decimated aboriginal human popula-
tions (Denevan, 1992); this human
population reduction thereby may have
caused a significant decline in fishing
pressure. Thus, large salmon runs ob-
served in the early to mid-1800s may
have been a reflection of a long-term
trend toward improved continental en-
vironmental conditions for salmon, and
a decrease in fishing pressure.

CAUSES OF THE DECLINE

Conditions for salmon in the Pacific
Northwest began changing markedly
starting in the mid- to late-1800s
(Netboy, 1980; Mundy, 1996; Robbins,
1996). Starting in the middle-1800s, the
human population of the Pacific North-
west ceased declining, and began grow-
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ing slowly because of immigration from
eastern North America. This growth co-
incided with the advent of more efficient
fishing methods and the ability to effi-
ciently preserve and distribute the catch
in cans. Also, the timing and approxi-
mate size of the annual salmon run was
predictable, thus fishermen, canners, and
distributors could plan accordingly.

The effect on many salmon stocks
was massive and rapid, but reconstruct-
ing run sizes is complicated by the ob-
servation that relatively low rates of
salmon harvest will result in higher net
reproduction, thus larger subsequent
runs (Chapman, 1986). Regardless, by
1900 many stocks were reduced below
levels required to ensure reproductive
success, let alone support fishing; some
probably were extirpated.

Competition for salmon harvest has
been severe throughout the 20th century;
recreational, commercial, and Indian
fishermen demanded a portion of a
dwindling catch and successfully
pressured fisheries managers to main-
tain relatively high catch levels. State
fish and wildlife agencies, supported
largely by the sale of fishing and hunt-
ing licenses, have an understandable
interest in maintaining fishing oppor-
tunities (Volkman and McConnaha,
1993).

The general pattern of rapidly increas-
ing harvest and eventual over exploita-
tion of Pacific Northwest salmon, far
from being an aberration, is typical in
renewable natural resource management
(Hilborn et al., 1995).

High harvest rates are not the only
major cause of salmon decline. Dams
have been built on many rivers and
streams in the Pacific Northwest for
navigation, irrigation, power genera-
tion, and flood control (Reisner,
1993). Floods, for example, have been
common and devastating; particularly
devastating floods occurred in 1861,
1876, 1894, 1948, and 1964. There-
fore, flood control, and associated dam
construction, has been a societal prior-
ity for well over a century.
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Dams impede passage of returning
spawners and migrating young fish.
Moving salmon past dams has long been
achallenge to fisheries managers. Some
dams totally block salmon migration. In
the Columbia Basin, for example, over
one-third of the habitat formerly occu-
pied by salmon is now blocked by dams.
Further, dams alter the quantity and tim-
ing of water flow and 'sediment trans-
port, causing a number of ecological
changes potentially adverse to salmon.

Salmon runs have dwindled as other
changes took place (Cone - and
Ridlington, 1996). Because most of the
Pacific Northwest is arid, and irrigation
is necessary for farming, water diver-
sions (and dams) for irrigation, coupled
with wide-scale use of chemical fertil-
izers and pesticides, have contributed to
reductions in salmon runs. In the Co-
lumbia Basin, for example, approxi-
mately one-third of the annual flow is
used for irrigation. Cattle and sheep
grazing (and many other agricultural
practices) can reduce salmon runs by
altering water quality and spawning and
nursery habitat, especially if the run size
is already small (Mundy, 1996).

Timber in the Pacific Northwest is of
high commercial quality (especially
west of the Cascade Mountains) and
there has been considerable economic
incentive to use this natural resource.
The harvest and transport (initially via
water and later by an extensive system
of forest roads) of timber also has had

adverse effects on salmon spawning and-

rearing. Logging and associated road
construction (especially prior to wide-
spread adoption of current best prac-
tices) may cause increased water tem-
perature and sediment load, as well as
many other changes, that can, at least
temporarily, decrease the quality of
salmon habitat (Meehan and Bjornn,
1991).

The use of fish hatcheries has caused
major problems for wild salmon
(Hilborn, 1992; Waples, 1999). Pacific
salmon can be easily spawned and raised
under artificial conditions. Fisheries

management historically has focused on
hatcheries to mitigate loss (typically
caused by dams) of salmon habitat, As
was hoped, hatcheries often were suc-
cessful in maintaining salmon runs that
would not have otherwise survived, but
hatchery programs probably have accel-
erated declines of wild salmon (National
Research Council, 1996). Hatchery-pro-
duced fish may introduce diseases, com-
pete with naturally spawned fish, and
alter genetic diversity through inter-
breeding, which affects the “fitness” of
subsequent generations (Waples, 1999).

Hilborn (1992) concluded: “Large-
scale hatchery programs for salmonids
in the Pacific Northwest have largely
failed to provide the anticipated benefits;
rather than benefiting the salmon popu-
lation, these programs may pose the
greatest single threat to the long-term
maintenance of salmonids.”

Since the late 1800s, when hatcher-
ies were first used to help enhance
salmon stocks, attitudes have evolved
from near universal support to wide-
spread skepticism as more people be-
came concerned with preserving wild
salmon rather than simply maintaining
runs (Bottom, 1996). Many individuals
are now openly hostile to the use of
hatcheries, contending that the 100 or
so hatcheries releasing salmon into the
Columbia River system actually worsen
conditions for wild salmon. The counter
argument is that hatcheries can maintain
salmon runs, even in rivers where there
is no other practical option.

Hatcheries also can cause a more
subtle stress on wild salmon; the decline
of wild stocks is often masked by the
presence of hatchery-bred salmon, a
situation that takes place even in near-
pristine habitat (Bottom, 1996). Once
released, hatchery-produced fish mix
with naturally spawned fish, resulting in
simultaneous harvest (“mixed stock
fisheries”) of abundant hatchery fish and
less common wild fish. It is difficult to
permit fishing for hatchery fish, concur-
rently protect wild fish, and maintain
high exploitation rates. McGinnis
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(1994) bluntly concludes that ““. . . hatch-
ery production of salmon masks the de-
cline of wild salmon, contributes to the
genetic dilution and loss of wild salmon,
and increases competition for limited
freshwater and ocean resources on
which wild salmon depend.”

One especially troublesome develop-
ment (from a salmon’s perspective) has
been the introduction of non-native
fishes (exotics) such as walleye, striped
bass, shad, brown trout, brook trout,
smallmouth and largemouth bass, blue-
gill, northern pike, crappie, catfish, and
carp (Fresh, 1996). As salmon habitats
were altered and runs declined, other
fishes prospered. Once these other fishes
establish thriving populations, it is ex-
tremely difficult for salmon to reestab-
lish viable runs against such formidable
competition, coupled with an altered
habitat no longer favorable to salmon.
Further, agencies often actively manage
in favor of popular, exotic game species
and indirectly hinder recovery of wild
salmon.

To fully understand the decline of
salmon, the open ocean and coastal por-
tion of their life-cycles also must be con-
sidered (Pearcy, 1996). Most salmon
spend the majority of their life in the
ocean, not in freshwater environments.
Oceanic factors play an important role
in salmon production on both sides of
the North Pacific Ocean (Pulwarty and
Redmond, 1997). For example, the long-
term pattern of the Aleutian low-pres-
sure system appears to correspond with
trends in salmon run size (Hare et al.,
1999). On shorter time scales, El Nifio
and La Nifia events may have detrimen-
tal or favorable effects on salmon. It is
undisputed, however, that high quality
freshwater habitat plays a critical role
in the persistence of salmon stocks dur-
ing periods of unfavorable ocean condi-
tions (Lawson, 1993; Bisson et al., 1996).

Climatic variations and change also
affect the condition of salmon stocks
(Pearcy, 1996; Pulwarty and Redmond,
1997). As with oceanic variations, the
type and extent of ecological effects
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caused by climate variations is rarely
straightforward. Examples of climatic
change in the Pacific Northwest are the
severe winters of the 1880s when many
range cattle were killed, the extreme
droughts of the 1910s and 1930s when
many farmers were driven off their land,
and the general drought of the 1970s and
1980s when water-use conflicts were
exacerbated.

“The human population
of the Pacific
- Northwest is growing
rapidly—at a rate
comparable to Third
World countries.”

- The past three decades in the Pacific
Northwest have been among the warm-
est and driest for hundreds of years. If
future climatic change (natural or human
induced) causes even more adverse con-
ditions, then additional sections of the
current range of Pacific salmon likely
will be occupied by fishes better adapted
to these altered habitats, thus causing
additional downward pressure on re-
maining salmon stocks.

Predation, especially by marine mam-
mals, birds, and northern squawfish, are
often identified as causes of the decline
of salmon in the Pacific Northwest,
For example, since the early 1970s the
population of harbor seals and Cali-
fornia sea lions have increased to near
historical levels because harvest of
these animals has been prohibited by
U.S. and Canadian law (Fresh, 1996).
Because these animals congregate at
river mouths, they are be very effec-
tive in capturing returning salmon
(National Research Council, 1996).
Marine mammals can have significant
local effects on salmon runs, but they
are not believed to be one of the domi-

nant causes of the general decline of
wild salmon stocks (Fresh, 1996).

Squawfish and birds, usually guils,
terns, and cormorants, tend to congre-
gate around dam sites and in some lo-
cations can consume large numbers of
juvenile salmon (National Research
Council, 1996). Caspian terns, a species
that tends to congregate in large nest-
ing colonies, have become well estab-
lished on the lower Columbia and have
become a major local source of preda-
tion on young salmon migrating to the
ocean.

When considering all the causes of
salmon decline, predation by marine
mammals, birds, and squawfish may not
be a dominant regional cause, but it can
be a significant local factor, especially
when salmon runs are low (National
Research Council, 1996).

THE POLICY CONUNDRUM

In the Pacific Northwest, the most
vocal public concern over salmon
policy is driven by the documented de-
cline of wild salmon (Smith and Steel,
1996). The extent of the decline is not
accurately known, but the decline and
public concern are real. Public concern
is not limited to loss of a food or recre-
ational resource because farm-raised
and imported wild salmon are readily
available for sale, and supplemental
stocking could maintain at least some
runs in perpetuity, albeit at high eco-
nomic and ecological cost.

Many people view salmon as a cul-
tural symbol and deem further reduction
of remnant wild runs as an indicator of
a grave decline in the quality of life in
the Pacific Northwest (Lang, 1996; Na-
tional Research Council, 1996). Such
passion for salmon does not necessarily
mean that advocates are unwilling to

- trade salmon for competing priorities,

but it does mean that maintenance of
salmon is a pivotal policy for them. In
fact, for some individuals, restoring wild
salmon runs is a central public policy
objective.
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Developing a widely supported policy
on reversing the salmon decline is a co-
nundrum. It is apparent that maintain-
ing salmon runs commands widespread
public support (Smith and Steel, 1996),
but it also is clear that there are many
competing societal priorities, many of
which are in conflict with maintaining
salmon runs. Further, the burgeoning
number of people in the region creates
increasing pressures on all natural re-
sources (including salmon), but politi-
cal stances in the salmon debate are en-
trenched. Society generally expects
salmon experts to solve, or at least iden-
tify practical options to solve, the
salmon problem. However, each of the
many sides of the political debate use
salmon experts and scientific “facts” to
bolster its policy argument (Volkman
and McConnaha, 1993).

The chronicle of the attempts by
salmon experts to help resolve the
salmon policy conundrum is not encour-
aging (Meffe, 1992; Buchal, 1998). For
example, even though the number of
fisheries scientists (and total dollars
spent) trying to reverse the decline of
wild salmon has increased dramatically,
wild salmon numbers continue to de-
cline. Fisheries scientists dealing with
salmon issues are largely limited to
“situational science”—every ecological
situation is a specific case and few gen-
eral rules or principles exist. The few
general scientific principles that do ex-
ist, although important in understanding
policy options, do not go much beyond
common sense.

Fisheries scientists also operate in a
world of conflicting societal mandates.
As Scarnecchia (1988) observed about
the state of salmon management: “. . .
most Pacific Northwest salmon plans are
themeless collages—surrealistic aggre-
gations of incongruent management
goals, objectives, and actions suggestive
of many value systems but truly indica-
tive of none. Such is the end result of
broadly coordinated, painstaking efforts
of hundreds of managers and user-
groups representing diverse, often in-
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compatible, value systems—some ar-
ticulated, some not.”

It also is apparent that salmon policy
is serious business (Lackey, 1999).
Competent scientists, whether intention-
ally or not, routinely become embroiled
in policy debates that fundamentally re-
volve around clashes in values and pref-
erences, not science. We witness the
spectacle of “dueling scientists”—each
side in the policy debate parading sci-
entists who articulate scientific opinions
that apparently support the preferred
political position (Buchal, 1998).

If a group’s position is to lobby for
maintaining irrigated agriculture, for ex-
ample, its advocates would do well to
quote scientific findings that show that
use of hatcheries, not irrigation, has done
the most to reduce the size of wild
salmon. If a group’s political interest is
in maintaining fishing and the tourist
industry, its proponents often will quote
scientists who will attest that three-quar-
ters of the salmon returning to the Co-
lumbia River system are hatchery-bred
and, therefore, hatcheries are essential
to maintaining fishing opportunities.
Thus, even the same scientific “facts”
can be used to “support” competing
policy positions (Lackey, 1997; 1999).

ENDANGERED SPECIES ISSUES

Recently salmon policy in the Pacific
Northwest has been dominated by spir-
ited debate over implementing the U.S.
Endangered Species Act by listing indi-
vidual or groups of stocks (e.g., ESUs)
as threatened or endangered. Some
(McGinnis, 1994) hail the Endangered
Species Act as the needed stimulus to
provide . .. a major incentive to de-
velop a comprehensive watershed-by-
watershed effort to restore wild salmon
populations.” Others reject the Endan-
gered Species Act as a “feel good
policy” based on “barbershop science.”

There are many ethical, political, and
scientific implications surrounding
threatened and endangered species is-
sues, making it difficult to discuss them

without becoming mired in the pro and
con of various policy choices. To some,
the debate over endangered species is
simply a matter of choosing among op-
tions, much as we do with choices over
energy, transportation, or international
trade policies. Resolution is achieved by
following the classic political process of
coming to agreement by compromise
and tradeoff.

Others view endangered species is-
sues in the stark terms of right and
wrong, moral and immoral, ethical and
unethical. If a participant in the policy
debate perceives the salmon decline is-
sue as fundamentally a moral or ethical
one, it is not realistic to expect a politi-
cal compromise. Such strongly held
policy positions mean that the ultimate
resolution will be perceived uncondi-
tionally as win-lose.

Still others hold strong moral and
ethical views on endangered species
concerns, but view such issues through
the prism of competing rights—the
rights of the public versus the rights of
individuals. An example is the ongoing
debate over the legal interpretation of
when a public policy action constitutes
a “taking” of private property and finan-
cial compensation to the owner is re-
quired. From one perspective, society
may legitimately conclude that preser-
vation of salmon is important, but regu-
lations to achieve this societal objective
should not unfairly burden only certain
members of society. In short, the practi-
cal argument usually is that no one de
Jacto should be required to relinquish his
private property without compensation
caused by a “regulatory taking.” The
counter argument is, of course, that those
individuals and segments of society that
exacerbate the salmon decline or impede
recovery ought to bear the cost of re-
covery.

Itis not surprising that the debate over
the Endangered Species Act and its
implementation is characterized by tru-
culent adversaries who denigrate the
motives of other combatants. The fact
is that the combatants do have different
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motives and that each policy choice in-
volves winners and losers.

A common assertion is that members
of the U.S. Congress (and the public)
really did not understand the policy im-
plications of the Endangered Species Act
when it was being debated. Much of the
. discussion in Congress dealt with the
bald eagle, the nation’s symbol, and
other charismatic megafauna. Were the
policy implications of the Act grasped
in these debates? Were the scientific and
technical difficulties credibly consid-
ered?

Some skeptics question how demo-
cratic institutions are to choose among
the options when the losers lose so much
and there is little societal consensus ex-
cept at the most general level. Others
assert that we have de facto accepted the
view of those, probably a minority view,
who hold it morally improper to extir-
pate a species or subspecies under any
circumstances. Is compromise with
mutually exclusive options possible?
Can public policy be implemented when
a “choice” can end up in court for what
seems like an eternity? And what is so
-important to society about individual
stocks, much less the emerging, but con-
troversial concept of evolutionarily sig-
nificant units, whatever those might be?
Are critics correct in asserting that the
Act is doomed to failure when the costs
of complying with it sometimes fall
heavily on private landowners who lose
land, pay fines, face restriction on use
of their property, or watch their invest-
ments and business ventures collapse?
Or, are these simply groundless charges
playing on people’s skepticism of gov-
ernment?

In practice, at least to date, the man-
agement consequences of the Act tend
to be greatest on public lands, especially
federal lands. Supporters usually argue
that, even if the consequences of the Act
are painful, the pain is a necessary part
of a last ditch effort to save listed spe-
- cies.

Laws such as the Endangered Species
Act are tools to help implement public
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policy, so it is important to determine
the de facto public policy with regard to
the decline of wild salmon. Supporters
of invoking the Endangered Species Act
usually insist that the Act forces society
to make necessary, though painful,
trade-offs. The Act may not be perfect,
they usually accede, but it is needed now
more than ever, as the decline of wild
Pacific salmon epitomizes. If any revi-
sion of the Act is needed, they argue, it

“Science can help
evaluate the conse-
quences of different

policy options, but the
salmon ‘problem’is an
issue of public choice.”

ought to be broadened to protect eco-
systems and habitat, provide for earlier

" intervention, and focus not simply on

species or subspecies already in peril-
ous condition (Rohlf, 1991).

Arguments in support of the Endan-
gered Species Act and similar legisla-
tion often are framed as moral assertions
not amenable to easy compromise.
There may be references to the impor-
tance of protecting species because of
their “commodity” value or their use as
“surrogates” for environmental quality,
but the issue is inherently whether hu-
mans have (or should have) a right to
drive a species, or other evolutionarily
significant unit, to extinction.

Others argue that historical perspec-
tive is required because species extinc-
tions are not new in the Pacific North-
west. People have been moving to the
region for the past 15,000 years and
causing “problems” from the start. As
recently as 10,000 years ago, the region
supported mastodons, mammoths, giant
sloths, giant armadillos, giant beavers,
American camels, American horses, the

American tiger, and the giant wolf—all
are now extinct, probably precipitated
by a combination of hunting, climate
change, and possibly introduced dis-
eases (Pielou, 1991). .

True enough, species extinction is
nothing new in the Pacific Northwest,
but it is the rate and scale that are the
issue today. To provide historical per-
spective on the biological changes that
have taken place, salmon gene pools
(stocks) that survived Pleistocene gla-
ciation have been eradicated within a
few human generations. Only cata-
strophic Pacific Northwest events such
as major volcanic eruptions, massive
earthquakes, and extreme climatic
events such as droughts are comparable.

The human population of the Pacific
Northwest is growing rapidly—at a rate
comparable to those in some Third
World countries. From the successive
waves of aboriginal immigration from
the North, to the influx of Americans
from the East in the past two centuries,
to the deluge from California southward
after the Second World War, the Pacific
Northwest has been transformed in a few
thousand years. It has gone from an un-
inhabited corner of the planet to one of
the most urbanized regions of the U.S.
Nearly three-quarters of the population
resides in urban communities in the Pa-
cific Northwest (1990 U.S. Census).
There are other regions of the U.S. with
larger urban populations, but the Pacific
Northwest is now a region of urbanites;
thus, urbanites are now a majority of the
electorate. The human population surely
will continue to grow in the Pacific
Northwest and will probably become
even more urbanized.

Are we are chasing an illusion in at-
tempting to restore salmon? The habitat
of the Pacific Northwest is dramatically
different than it was even a few hundred
years ago. The Columbia Basin, for ex-
ample, is now dominated by a series of
mainstem and tributary lakes. Land use
in much of the watershed has changed
the aquatic environment in ways that no
longer favor salmon (Bisson et al.,
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1996). As dramatic as the changes are,
some fishes, especially exotics, are
thriving: walleye, shad, smallmouth
bass, and brook trout to name a few.
These exotic species are well adapted
to the new environment. From an eco-
logical perspective, skeptics of restora-
tion argue, we are surely past the stage
where we can re-create past salmon
habitats. A simple, cheap option would
be to manage for those fishes best suited
to current habitat.

There have been serious efforts to
systematically prioritize salmon stocks
to help allocate efficiently society’s ef-
forts to protect and restore runs
(Allendorf et al., 1997). A similar op-
tion is to preserve stocks in those loca-
tions, such as some ‘“‘coastal” rivers,
where some reasonably healthy wild
stocks still exist and the chances of res-
toration are greater. Or, as others argue,
perhaps we should stop focusing on
stocks and accept that no species of
salmon is in danger of extinction. Oth-
ers counter by denouncing such accep-
tance of “reality” as merely admitting
defeat in the face of difficult, expensive,
and divisive policy choices.

THE FUTURE

Public policy is created by choosing
explicitly or implicitly from among op-
tions. Society’s choices in the salmon
policy debate include: How expensive
will our energy be? Where will we be
able to live? How will we use private
and public property? Which individuals
and groups will be granted the right to
fish? Will our food and energy continue
to be subsidized? Will we be able to pro-
vide jobs for our children? What per-
sonal freedoms, if any, will we sacrifice?
What, if anything, will we do to control
the increase of the human population in
the Pacific Northwest? It is the answers
to these and other questions that funda-
mentally determine the future of wild
salmon stocks. Science can help evalu-
ate the consequences of different policy
options, but the salmon “problem” is an
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issue of public choice (Smith and Steel,
1996; Lackey, 1999).

Confronting the decline of salmon
runs is not new: the demise of most
salmon stocks in Europe, the Asian Far
East, and the Northeastern U.S. are strik-
ingly parallel to what is happening now
in the Pacific Northwest. Most of the
wild salmon stocks in these other areas
have vanished, yet no species of salmon
currently faces extinction.

The people of the U.S. and Canada
now earmark considerable resources
toward an earnest, perhaps futile, at-
tempt to restore wild salmon stocks (In-
dependent Scientific Group, 1999). Un-
fortunately, many existing aquatic en-
vironments are much altered and not
now well suited to supporting wild
salmon. In many places, for example,
wild stocks of Pacific salmon have been
supplanted by fish species better adapted
to the current aquatic environment, and
it may not be possible, realistically, to
maintain, much less restore, wild salmon
runs. Will society conclude that the eco-
nomic costs of maintaining wild salmon
in ecologically suboptimal environ-
ments is too high? Will society be will-
ing to bear the great social dislocations
required to maintain wild salmon runs?

Although far from indisputable, I con-
clude that over a multiple decadal time
scale and allowing for considerable
year-to-year and decade-to-decade
variation, there is little doubt that many,
perhaps most, stocks of wild salmon in
the Pacific Northwest will remain at
their current low levels or continue to
decline in spite of current costly protec-
tion and restoration efforts. Another cy-
clic climatic and oceanic change likely
will occur early in the 21st century, last
several decades, and stimulate modest
increases in the size of wild salmon runs
generally, but the long-term trend is
likely to remain downward (Hare et al.,
1999). '

It may appear that political institu-
tions are unable to act, but, in fact, they
are making decisions on the relative
importance of maintaining wild salmon

compared to competing societal priori-
ties—though few people appear to be
happy with the present situation, and
everyone publicly professes support for
maintaining salmon. Thus, the apparent
policy conundrum continues: salmon
enjoy near universal public support, but
society is apparently unwilling to arrest
their decline.«
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