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E x e c u t iv e  S u m m a ry

Pacific salmon have disappeared from about 40% o f  their historical breeding ranges in 
Washington. Oregon. Idaho, and California over the last century, and many remaining 
populations are severely reduced. Most runs that appear plentiful today arc largely com posed o f 
tish produced in hatcheries. Recreational and commercial fishing for several salmon species has 
been restricted or even prohibited from the coastal waters o f  the region to the headwaters o f  
many streams, and tribal fishing has been m uch reduced. Petitions have been filed to list several 
populations as endangered or threatened under the Endangered Species A ct; a few have been 
listed, and more could be soon.

Salmon have great cultural, econom ic, recreational, and sym bolic importance in the 
Pacific Northwest. A s a result, their declines—w hich have numerous interacting causes—have 
resulted in m uch concern. Th e  often expensive efforts to reverse the declines have been 
controversial and unsuccessful in many cases. Faced with the possibility o f  dozens or perhaps 
even hundreds o f  listings o f  Pacific salmon under the Endangered Species A ct, and faced with 
controversies over the effectiveness o f  proposed actions to slow, halt, or reverse the salmon 
declines. Congress requested advice from the National Research Co un cil (N RC/. In response, 
the N R C ’s Board on Environmental Studies and Tox ico logy  assembled the expert Com m ittee on 
Protection and Management o f  Pacific Northwest .Anadromous Salmonids to review information 
concerning the seven species o f  anadromous salmonids1 in the Pacific Northwest.

The com mittee was asked to "evaluate options for improving the prospects for long-term 
sustainability o f  the stocks, and [to] consider econom ic and social implications o f  such changes" 
(statement o f  task; see Preface). It was asked to perform the following tasks:

• Assess the status o f  the salmon stocks.
• Analyze the causes o f  declines.
• Analyze options for intervention.

The committee was asked to consider all stages o f  salmon life histories, including the ocean 
phase, and to consider the appropriate roles o f  hatcheries. Congress did not request advice on 
whether society should make the investments needed to halt and reverse salmon declines. 
However, the com m ittee’s analysis o f  options for intervention and their likely effectiveness 
should help to inform that policy decision.

‘ Thu report deals with anadromous form* of the seven ipeciei of the genus Oncorhynchus. They are chinook chum, 
coho. p-nk. and sockeye salmon and the arudromous forma of rainbow and cutthroat trour stcelhead and searun cutthroat 
tfl tha report, th' general term salmon refers to all leven spcces
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STATUS OF SALMON POPULATIONS

The status o f  many specific salmon populations in the Pacific Northwest is uncertain, and 
there are exceptions to most generalizations with regard to overall status. Nevertheless, a 
general examination o f  the evidence o f  population declines over broad areas is helpful for 
understanding the current status o f  species with different life cy cle  characteristics and 
geographical distributions, and with some caution, the following generalizations are justified:

• Pacific salmon have disappeared from about 40% o f their historical breeding ranges 
in Washington, Oregon, Idaho, and California over the lust century, and many remaining 
populations are severely depressed in areas where they were formerly abundant. If the areas in 
w hich salmon arc threatened or endangered are added to the areas where they are now extinct, 
the total area with losses is two-thirds o f  their previous range in the four states. Although the 
overall situation is not as serious in southwestern British Columbia, some populations there also 
arc in a state o f  decline, and all populations have been completely cut o f f  from access to the 
upper Colum bia River in eastern British Columbia. Even  if  the estimate o f  population losses o f 
about 40% is only a rough approximation, the status o f  naturally spawning salmon populations 
gives cause for pessinism.

• Coastal populations tend to be somewhat better o ff than populations inhabiting 
interior drainages. Species with populations that occurred in inland subbasins o f  large river 
systems (such as the Sacramento, Klamath, and Colum bia rivers)— spring/summer chinook, 
summer stcelhead, and sockeye—are extinct over a greater percentage o f  their range than species 
limited primarily to coastal rivers. Salmon whose populations are stable over the greatest 
percentages o f  their range (fall chinook, chum, pink, and winter steclhcad) ch iefly  inhabit rivers 
and streams in coastal zones.

• Populations near the southern boundary o f  species' ranges tend to be at greater risk 
than northern populations. In general, proportionately fewer healthy populations exist in 
California and Oregon than in Washington and British Columbia. The reasons for this trend are 
com plex and appear to be related to both ocean conditions and human activities.

• Species with extended freshwater rearing {up to a year)—such as spring/summer 
chinook, coho, sockeye. sea-run cutthroat and steelhead—are generally extinct, endangered, or 
threatened over a greater percentage o f  their ranges than species with abbreviated freshwater 
residence, such as fa ll chinook, chum, and pink salmon.

• In many cases, populations that are not smaller than they used to be are now composed 
largely or entirely o f  hatchery fish. A n  overall estimate o f  the proportion o f  hatchery fish is not 
available, but several regional estimates make clear that many runs depend mainly or entirely on 
hatcheries.

Chapter 4 discusses some o f  the difficulties in evaluating the status o f  w ild populations 
and how these difficulties have been addressed in recently published status reports. Regional 
trends are summarized, and the overall conditions o f  the species are presented.

THE SALMON PROBLEM

Th e  salmon problem is the decline o f  wild salmon runs and the reductions in abundance
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of salmon even after massive investments in hatcheries. The declines— largely a result o f  human 
impacts on the environm ent caused by activities such as forestry, agriculture, grazing, industrial 
activities, urbanization, dams, hatcheries, and fishing— are w idespread, although not universal. 
They have a variety o f  causes, and they are exacerbated by the unusual life cycle o f  Pacific 
anadromous salmon, which spawn in freshwater, migrate to sea to grow and mature, and return 
to their natal streams to reproduce. Salmon thus require high-quality environm ents from 
mountain streams, through major rivers, to the ocean. Econom ic developm ent and population 
growth have created widespread declines in anadrom ous salm on abundance in the Pacific 
Northwest. Variations in ocean conditions— especially in w ater temperature and currents and 
the associated biological com m unities— also contribute to the rise and fall o f  salmon abundance, 
often thwarting the interpretation o f  events in freshwater and the surrounding terrestrial systems.

G E N E R A L  C O N C L U S IO N

To achieve long-term protection for a diversity and abundance o f  salmon in the Pacific 
Northwest, two general goals must be achieved:

• The long-term survival o f  salm on depends crucially on a diverse and rich store o f  
genetic variation. Because o f  their homing behavior and the distribution o f  their populations ar. 4 
their riverine habitats, salm on populations arc unusually susceptible to local extinctions and are 
dependent on diversity in their genetic make-up and population structure (Chapter 6). Therefore, 
management must recognize and protect the genetic diversity w ithin each salmon species, and it 
must recognize and work with local breeding populations and their habitats. It is not enough to 
focus only on the abundance o f salmon.

• The social structures and institutions that have been operating in the Pacific Northwest 
have proved incapable o f ensuring a  long-term future for salm on, in large part because they do 
not operate at the right time and space scales. As described in Chapter 13, differences among 
watersheds mean that different approaches are likely to be appropriate and effective in different 
watersheds, even where the goals are the same. This m eans that institutions m ust be able to 
operate at the scale o f  watersheds; in addition, a coordinating function is needed to make sure 
thar larger perspectives are considered.

As a framework in which to approach its deliberations, the com m ittee chose to focus on 
rehabilitation— a pragm auc approach that relics on natural regenerative processes in the long 
term and the selected use o f  technology and hum an effort in the short term — rather than on 
attempts to restore the landscape to some pristine former stale and rather than on a  primary 
reliance on substitunon, i.e., the use o f  technologies and energy inputs, such as hatcheries, 
artificial transportation, and modification o f  stream  channels. Rehabilitation w ould protect what 
remains in an ecosystem and encourage natural regenerative processes.

The solutions will not be easy or inexpensive to im plem ent; even a holding action to 
prevent further declines will require large com m itm ents o f  u rac  and money from many people in 
many segments o f society in the Pacific Northw est. Therefore, broad-based societal decisions 
are needed to successfully provide a long-term future for natural salm on populations.
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E N V IR O N M E N T A L  FA C TO R S

NaturaJ and human-caused environm ental changes affect all aspects o f  salmon life 
histories. Although humans can do little in the short term to control or even predict large-scale 
changes in environmental conditions, salm on-m anagem ent programs must expect such changes 
and take them into account. Managers must also recognize that the natural variability in 
environmental conditions and people's desires for large and stable catches o f  salmon arc often 
not compatible. Natural changes in environm ental conditions in the ocean, in fresh water, and on 
land occur continually; sometimes they can lead to increased salm on productivity in an area; at 
other times they can lead to decreased productivity.

The emerging understanding o f  interdecadal changes in the ocean climate and the related 
mechanisms that affect salmon at sea have im plications that are both exciting and disconcerting 
to scientists thinking about resource management. Humans arc beginning to understand what 
happens to salmon during the majority o f  their lives— the portion spent at sea. Although we 
know little o f  the details, the new insights already dem onstrate that variations in salmon 
abundance are linked to phenomena on spatial and temporal scales that humans and human 
institutions do not ordinarily take into account. Consider that the apparent effectiveness of 
hatcheries might have resulted from favorable ocean and climatic conditions in the era when the 
hatchenes were built; what looked like human m anipulation o f  the total number o f  salmon might 
have been only a reapportionment am ong different populations. O r consider that the decline o f  
some populations might be a direct result o f  introducing new hatchery populations into an ocean 
pasture o f  limited capacity.

The scale o f  hum an endeavor often has been incom m ensurate with the scale o f salmon 
ecology. Some o f our current policies are based on deep ignorance: it is not reasonable to 
assume that ocean conditions vary in ways that are generally uniform and random in their 
impacts on populations o f salmon. Interdecadal variations and the importance o f  the ocean phase 
should be incoiporated into human thought, planning, and actions in response to the effects o f  
and attempts to repair damage that occurred during the freshwater phases o f  the salmon lives.
The possible overriding effects o f  interdecadal changes in ocean conditions on salmon, the 
results o f  freshwater salm on management, and the overwhelm ing focus o f  human attention on 
the more-visible freshwater phases o f the salm on history com bine to provide the key ingredients 
for surprises in future.

Recently, natural environm ental conditions in the Pacific Northw est appear to have been 
unfavorable to salmon production. As changes continue to occur, environm ental conditions will 
probably favor salmon and le3d to larger runs in some areas for a tim e, even without human 
intervention. If such changes do occur, they should be regarded as providing tim e to develop 
better strategies for rehabilitation o f  salm on populations. They should not be used as reasons for 
abandoning efforts to rehabilitate salmon, for they will surely be followed by other natural 
changes. Inappropriate short-term responses to large-scale environm ental changes at sea or on 
land should be avoided, because there can be long lags between causes and effects.

L IM IT S  ON SA L M O N  P R O D U C T IO N

The salmon production cycle has three principal com ponents that determ ine abundance:
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reproductive potential o f  adults returning from the sea to spawn, which is affected by their 
mowth at sea; production o f  offspring from natural reproduction in stream s and artificial 
propagation in hatcheries; and sources o f  mortality (including natural mortality, fishing 
mortality, dam-caused mortality, mortality from habitat alterations and changes in environmental 
conditions, and so on). All three com ponents are affected by changes in environm ental 
conditions as well as by human activities. Variation in the three com ponents and their 
interactions ultimately determine the ability to sustain salm on populations and their production. 
These limitations cannot be easily overcom e through technology. A lthough it has been widely 
assumed that a loss o f  natural salm on production can be com pensated by enhancem ent (e.g., by 
increasing hatchery production), chapters 6, 11, and 12 show that such an assum ption is 
untenable by explaining the need to conserve sufficient genetic variation in natural populations 
io support the evolutionary and ecological processes needed for sustained salm on production. 
Compensating for salmon loss from any source over the long term therefore requires reducing 
other .osses. Furthermore, an increasing appreciation o f  the marine environm ent and its effects 
on the above com ponents is em erging as an essential consideration in salm on management.

V ALU ES

The salmon problem, like many other environm ental issues, has been addressed through 
choices made within econom ic, political, and individual ethical frameworks. Values and ethical 
positions held by people involved in and affected by the salm on problem  encom pass a pluralistic, 
pragmatic and evolutionary approach to natural resource m anagem ent. Recognizing and 
articulating that pluralism is im portant because problem s in m anaging and protecting fish 
populations arc due in pan to the failure to articulate divergent interests, goals, and values and to 
address them explicitly. Chapter 5 describes how the widely varied ways that hum ans intervene 
in salmon populations arc linked to socially validated values.

From a policy perspective, the salmo»: problem is one o f  long-standing and serious 
conflict in fact, interest, and values. People often invoke widely held values to protect particular 
interests, but values are genuine sources o f  conflict in themselves. Value conflict stem s from 
different assessm ents o f  the desirable goals o f  public action. From a scientific perspective, wild 
salmon populations are an exam ple o f  an ecosystem 's natural capital. O ur greatest success has 
been in designing ways to use hum an-food benefits from wild salm on. O ur corresponding 
failure has been in protecting indirect and nonhum an benefits.

O ne way to present the salm on problem  is to say that the value o f  the Pacific Northwest's 
salm on-capital asset has depreciated over tim e as its productivity has declined. A m ajor problem 
is that the market does not account for the full range o f  costs and benefits o f  salm on. That is 
called a m arket distortion. W hen such m arket distortions exist, som e resources are underpriced 
and overused, and others overpriced and underused. Many nonm arket values o f  salm on are 
underrepresented and are not easy to measure or com pare. Thus m anagem ent decisions often do 
not adequately reflect the im portance o f  salm on to society and decisions about resource use may 
not achieve societal goals. To correct the discrepancy between social values and resource use, 
attem pts can be made to design policies that reflect the full range o f  resource values.

Full value is a public, not a private, question. Consequently, public choices are central to 
the salm on problem. Public choices have to take into account m any ow ners w ith m ultiple
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preferences, attributes that are not fully observable and sometimes unknow n, and prices that 
reflect only part o f  the resources' full value to society. The concept o f  full value points to the 
problem o f "externalities"— the problem that some costs and benefits are beyond the accounting 
o f  the decision-making unit.

Environmental variability creates economic uncertainty, which causes people to discount 
the future more heavily, and this leads to pressures to increase rates o f  im m ediate, direct i se. 
Environmental variability also creates scientific uncertainty about biological processes, which 
can be perceived to call for a cautious approach and lead to pressures to low er rates o f  
im mediate, direct use. The resulting tension between econom ic and scientific responses to 
uncertainty adds com plexity to decisions about appropriate rates o f  resource use. That tension is 
w idespread in decisions concerning the salm on problem.

Problems like these emphasize the need to develop more appropriate interdisciplinary 
approaches. The idea o f  rebuilding the salm on runs o f an industrialized ecosystem  is heroically 
optim istic— a hope that might not have occurred to anyone except those who had rehabilitated 
the W illamette River basin in Oregon or Lake W ashington near Seattle. Those environm ental 
successes came through the disciplined execution o f  the planning paradigm that has been fitfully 
applied to the much larger Columbia basin. The extension o f  those experiences to the 
m ultijurisdictional, multifunctional situations o f  the Pacific Northw est w ould require coordinated 
action and learning on a new, larger scale— a scale on which planning and action have been tried 
but have not been successful. A more explicit appreciation o f  the values, interests, and 
institutions involved in this undertaking is required. Chapter 13 explores this further and urges 
constructive change in institutions that include cooperative managem ent, bioregional 
governance, and adaptive management.

G E N E T IC S  AND C O N SE R V A T IO N

Pacific salmon reproduce in freshwater streams. Their progeny migrate to the sea to 
grow and mature, and then return to freshwater stream s to reproduce and (nearly always) die.
This pattern o f  freshwater reproduction and growth at sea is called anadromy. M ost o f  the adults 
actually return to the streams where they hatched. This behavior— called homing— is an 
essential part o f  salmon biology and m akes their genetics and conservation unusual. There is a 
great deal o f  environm ental variation am ong the various stream s and lakes w here salm on spawn 
and in the rivers through which they migrate. Because o f  their anadrom ous life cycles and 
hom ing behaviors and the variety o f  environm ents they occupy, each salm on species tends to 
differentiate into local breeding populations— called demes— ih&i arc in general reproductively 
isolated from other populations and adapted to each stream. To sustain productive natural 
populations o f  salmon, it is crucially im portant to maintain this genetic variation and local 
adaptation. Chapter 6 describes exam ples o f  such local adaptation.

However, more is involved than only local adaptation to various stream s. N atural 
environm ental fluctuations, including major disruptions caused by geological activity, can cause 
the extinction o f  local populations. Because hom ing is not perfect, fish that stray from nearby 
streams can replenish those populations. Strays are more likely to re-establish a  population if  the 
environm ent in the new stream is similar to that in the stream where they hatched. Thus, strays
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into tributaries in the same m ajor river system or into nearby streams arc m ore likely to succeed 
than those that stray into very different environments. This network o f  local populations (known 
as a meiapopulation) provides a balance between local adaptation and the evolutionary 
flexibility that results from exchange o f  genetic material among local populations (Chapter 6). It 
likely also explains why artificial attempts to re-establish populations from a captive broodstock 
have often failed— too often, the gene pool o f  the broodstock has had reduced variation or has 
been derived from a population adapted to a different environm ent (Chapter 12). The 
meiapopulation structure provides a balance between local adaptation and evolutionary 
flexibility; therefore, m aintaining a metapopulation structure with good geographic distribution 
should be a top management priority to sustain salmon populations over the long term. Many o f 
the committee's recom m endations arc based on this crucial conclusion.

There is no "correct" answ er to the question o f  precisely how m uch biological diversity 
and population structure should be maintained or can be lost to provide a long-term  future for 
salmon. Scientific estimates— including uncertainties associated with them — are only part o f  the 
argument. Society must decide what degree o f  biological security w ould be desirable and 
affordable if it could be achieved, i.e., the desired probability o f  survival or extinction o f  natural 
populations, over what time and what area, and at what cost. Nonetheless, biological diversity 
and the structure o f  salmon populations arc being lost at a substantial rate, and this loss threatens 
the sustainability o f  naturally reproducing salmon populations in the Pacific Northwest.

H A B IT A T  LO SS AND R E H A B IL IT A T IO N

The main habitat requirem ents o f  salmon in freshwater include a  stream  or lake, the 
adjacent border o f  vegetation (riparian zone) that serves as the interface between aquatic and 
terrestrial ecosystems, and the quality and quantity o f w ater (Chapter 7). The w ater must be 
clean enough and cool enough to support returning adults, for eggs to hatch, and for young to 
survive and grow until they migrate to sea. There must be enough w ater in the rivers at crucial 
times to make m igration possible, to allow  fish to escape predators, and to allow  fish to find 
adequate food. W ell-aerated strcam bed gravels are important for spawning. Stream side 
vegetation provides shade, which keeps the water cool; it provides a  buffer against soil erosion, 
which m aintains water quality; it provides living space for various anim als that provide food and 
nutrients for streams; and it provides a source o f  large woody debris, w hich plays a key role in 
the formation o f  physical habitat and storage o f  sedim ent and o. anic m atter and provides habitat 
com plexity in stream channels, thus improving the stream environm ent for salm on. These 
requirem ents for environm ental conditions in streams and adjacent riparian zones depend on the 
condition o f  the entire watershed in which they occur.

M any human activities— such as forestry; agriculture; grazing; industrial uses; 
com m ercial, residential, and recreational development; and flood control— have a variety o f  
adverse effects on salmon habitats. For example, they can increase soil erosion, reduce the 
am ount o f  woody debris in streams, raise the water tem perature, add contam inants to the water, 
affect w ater flow, and reduce the am ount o f  water available, w ith resultant loss or degradation o f  
riverine and adjacent riparian and near-river habitat. Therefore, protection and rehabilitation o f  
n v enne  and riparian habitats and associated watershed processes will be an integral part o f



rehabilitating salmon populations, although it is a major and difficult undertaking (Chapter 8).
In the past few years, genuine improvements in protecting forested stream s have been initiated. 
Nonetheless, for real progress to occur, habitat protection must be coordinated at landscape 
scales appropriate to salmon life histories, and they must be more consistent across different 
types o f land use (chapters 8 and 13).

8 (JPSTRE/IM: Salmon and Society in the Pacific Northwest

DAM S

Hundreds o f  dam s have been built on rivers o f  the Pacific N orthwest. They range from 
small irrigation dams with a hydraulic head o f  only a few feet to massive dam s at Grand Coulee, 
Dworshak. and Hells Canyon on the Colum bia and Snake nvers that are several hundred feet 
high and com pletely block upstream and downstream passage o f anadrom ous fish. Dams on 
various rivers— some o f  them impassable— have greatly reduced wild runs. Even sm aller dams 
(e.g., those associated with many hatchery operations and irrigation-diversion dam s) can block 
salm on runs. In addi’ion to their effects on migration, large storage dam s affect the quantity and 
tim ing o f  w ater flow in the river as well as flow velocities, water chem istry, and water 
tem peratures. Reservoirs behind dams can also inundate extensive areas o f  spaw ning and 
rearing habitat, although in some cases the reservoirs provide new (but different) rearing habitat. 
M any water diversions for irrigation lack protective fish screens o f  m odem  design; installing 
such screens would reduce mortality o f sm olts as they migrate downstream.

Even when fish ladders provide passage for adult salmon, many young salm on (smolts) 
m igrating downriver die at dams. Although as many as 90% o f  young salm on might survive 
passage over, around, and through any single major project on the Colum bia-Snake m ainstcm , 
the cum ulative reduction in survival caused by passing many projects has adversely affected 
salm on populations. To counteract these effects, it is essential to improve the survival o f  smolts 
m igrating through hydropower projects, especially in the Colum bia and Snake rivers. Serious 
consideration needs to be given to all available alternatives for doing so; even i  small 
im provem ent in survival would be helpful i f  it were repeated at several dams.

Controversy surrounds the effects o f  dam s and how  best to mitigate them . Alternatives 
include removal o f  dams, modification o f  turbines and other structural aspects o f  dam s to 
improve fish survival during passage, drawdown o f  the water during the seaw ard m igration o f  
smolts to restore the river's profile to its pre-dam (river-grade) configuration to increase the flow 
rate and dim inish the smolts’ travel time, draw down o f  the river to some level above river grade, 
augm entation o f  w ater flows during smolt m igration to speed their pas-age dow nriver, 
transportation o f  smolts around dams by truck or by barge, control o f  predators in reservoirs and 
below dam s, and spilling o f  water over dam s instead o f  through the turbines. H owever, there is a 
dearth o f  good scientific information on which to base evaluations o f  the alternatives, som e o f 
which would be very expensive and would cu-.’se large losses o f  hydropow er revenues.

Dam removal and drawdown o f those rivei j  to river grade w ould be enorm ously 
expensive, would take many years, and probably would have long-term adverse im pacts on the 
rivers. However, because the many dams on the Colum bia River and its tributaries cum ulatively 
have large effects on salmon survival, the addition o f  any new m ajor dams in undam m ed reaches 
in the system (e.g., the Hanford Reach o f  the Colum bia River) w ould make the situation worse;
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existing d a n s  should have adequate fish-passage facilities where feasible and appropriate before 
being relicensed. The committee is unaware o f  any scientific data that unequivocally support 
drawdown to a level above river grade as the best available dam -m itigation option for the 
Columbia River or the Snake River. Based on limited information, transportation appears to be 
the most biologically effective and cost-effective approach for m oving smolts downstream . It 
should be continued on an adaptive basis (i.e., in such a way that additional inform ation can be 
obtained about its effectiveness). Additional information is needed on effects o f  transportation 
on survival to the adult return stage, on homing, on success o f  natural spawning, and on genetic 
diversity o f  returning adults. Because any action that could jeopardize all o f  the fish in a stream 
must be avoided, not all the fish in any stream should be transported.

Research is needed on the effects o f  various options on the survival o f  both sm olt and 
adult migration through dam and reservoir systems. Any m anagem ent option should be applied 
on an adaptive (experimental) basis. The committee is not recom m ending that the salm on be 
"studied to death," a criticism often leveled at those who urge further studies. Indeed, enough is 
known now to take some actions. In recommending "adaptive" actions, the com m ittee is 
recommending that any mitigative actions be taken in a way that allow s their effects and 
effectiveness to be measured and assessed objectively. For exam ple, if  some fish in a stream  arc 
transported downstream, the action should be designed so its effectiveness can be assessed and 
compared with other alternatives. Despite the paucity o f inform ation, it is clear that no single 
approach would eliminate the adverse effects o f dams on salmon.

H A T C H E R IE S

Hatcheries have been used for more than 100 years in attem pts to mitigate the effects o f 
human activities on salmon and to replace declining and lost natural populations. As a  result, a 
major proportion o f  salmon populations in the Pacific Northwest now  consist largely o f  hatchery 
fish. These hatchery fish appear to have had substantial adverse effects on native fish 
populations.

For many years, people did not recognize the potential for hatchery fish to affect wild 
fish and did not believe that there was any limit to the ocean's capacity to provide food for 
growing salmon. It therefore seemed that producing more juveniles would result in m ora 
returning adults. The difficulties and shortcomings o f  hatchery production did not becom e 
apparent until fishing pressure and habitat-related mortality increased and m arking technologies 
became available. As a result, hatcheries were not part o f  an adaptivc-m anagem ent program; 
that is, they were not considered as scientific experiments— they were not even adequately 
m onitored— so many o f  their effects were not well known.

It is now clear from synthesis o f  experience and from consideration o f  wcll-esuiblishcd 
biological knowledge that hatcheries have had demographic, ecological, and genetic im pacts on 
w ild salm on populations and have caused problems related to the behavior, health, and 
physiology o f hatchery fish. They have resulted (among other effects) in reduced genetic 
diversity within and between salmon populations, increased the effects o f  m ixcd-population 
fisheries on depleted natural populations, altered behavior o f  fish, caused ecological problem s by 
elim inating the nutritive contributions o f carcasses o f  spawning salm on from stream s, and
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probably displaced the remnants o f  wild runs (Chapter 12). Hatchery fish have at times 
exceeded the capacity o f  streams and are increasingly being associated with reduced marine 
grow th and survival in wild salmon populations (Chapter 12).

Many o f  the problem s stem from purposes to which hatcheries have been put— mainly to 
provide substitutes for natural populations lost or displaced because o f  hum an development 
activities. Because o f  their deleterious impacts, however, hatcheries should no longer be viewed 
solely as factories for producing fish. Hatcheries should also be thought o f  as laboratories that 
can provide controlled environments for studying juvenile fish and for testing treatments to 
im prove our understanding o f  what happens to juveniles after they leave spawning areas. Seen 
in that light, hatcheries can be a powerful tool for learning about salmon.

Hatchery planning, management, and c aerations should be changed so that their goals are 
to assist recovery o f  wild populations and to increase knowledge about salmon. As described 
above and in many pans o f this report, especially chapters 6 ,1 1 , and 12, precautions must be 
taken to protect the genetic diversity and ecological productivity o f  naturally spawning 
populations o f salmon. Those precautions will include an overall decrease in hatchery-fish 
production and— over the short term — in fishing opportunities. The basic guideline is to ensure 
that any hatchery production for fishing is not detrimental to natural populations. Because 
adaptive-m anagem ent experiments should be tailored to the circum stances in different 
w atersheds o f  the Pacific Northwest, decisions about use o f  hatcheries w ill differ across these 
watersheds. Therefore, decisions about uses o f  hatcheries should include a focus on the whole 
watershed and its linkage to the region and the ocean pasture, rather than only on the fish.

10 UPSTREAM: Salmon and Society in the Pacific Northwest

FISH IN G

Fishing for salmon is important in the Pacific Northwest. It includes com m ercial, 
recreational, and treaty fishing at sea and in rivers and is an im portant source o f  mortality, 
especially for adults returning to spawn. Salm on mortality caused by other hum an activities and 
structures such as dams, habitat loss or degradation, pollution, and water diversion and by 
natural factors such as predators, disease, and environm ental variability together usually exceed 
fishing mortality. Those causes o f  mortality have a major effect on the production o f  adult fish 
and thus influence the rate o f  fishing that can be sustained. However, fishing is the easiest 
m ortality factor to control. Control o f fishing has rehabilitated m anne and anadrom ous fish 
populations in various parts o f  the United States.

M anaging salmon fisheries is more difficult than managing many other fisheries because 
o f  the geographic distribution o f salmon, their m eiapopulation structure, and the fact that most 
adult fish spuwn only once and then die. In the jargon o f  Pacific salmon fisheries, managers 
refer to groups o f  salmon populations that are identifiable for m anagem ent as stocks. Frequently, 
stock refers to a  geographic aggregate o f  populations that m cludes many local breeding 
populations o f  varied size and productivity; this is too large a unit for conservation o f  genetic 
diversity and rehabilitation o f  salmon production. Managing at the stock level obscures critical 
biological complexity. But even managing such large units i $ difficult because o f  the com plex 
relationships, responsibilities, and obligations am ong a large num ber o f  instim tional entities in 
the region (including nations, states, provinces, federal agencies, tribes, interest groups, and
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other organizations), the mandates o f  the Endangered Species Act and other laws, and the 
diverse array o f  interests and values in the region.

For rehabilitation o f salmon populations, the aim for Fishery m anagem ent— as for other 
management efforts— should be to achieve long-term sustainability based on m aintaining 
diversity o f  gene pools and population structures. Therefore, a successful fishcry-managcment 
com ponent for protecting natural salmon runs in the Pacific N orthwesi should explicitly 
recognize the need to maintain and rehabilitate the genetic diversity o f  salm on and recognize the 
interdependence o f  genetic diversity, habitat, and salmon production. It m ust also account for 
the uncertainty in scientific predictions and the inherent variability o f  biotic and abiotic 
environm ental factors.

In general, the aim should be to assure adequate escapem ents for depleted populations. 
To achieve long-term sustainability, which requires sufficient genetic diversity, fishing should 
occur only where the identity (i.e.. the originating population) o f  the salm on is know n, when 
total fishing mortality is consistent with productivity o f the fish, and w hen the catching 
tec!mology ensures minimal mortality in depicted demes. This will require fishing m ethods that 
allow  different degrees o f fishing effort on various salm on populations and that allow  
identification o f  fish taken from depleted demes so that they can be avoided o r released alive. 
Two m ethods o f  achieving these goals (but not the only ones) arc term inal fisheries and livc- 
catch fisheries.

In general, the serious declines o f wild salmon populations show that not enough fish are 
being allowed to return to spawn. The number o f  fish returning to spawn (escapem ents) must be 
substantially increased to conserve genetic diversity within and between dem es, use available 
habitats, rehabilitate ecological processes (including the return o f  nutrients to aquatic 
ecosystem s), and increase the sustainable production o f  salm on. Increasing escapem ents will 
d is.upt fisheries, industry , and - ommunitics. but it is necessary for restoring production. As 
salmon abundance increases ai d fisheries begin operating at lower, but sustainable, catch rates. 
actual catches will gradually ir,crease, although probably not to the sizes o f  som e historical 
catches, because those were based on excessive catch rates. Im plem enting this recom m endation 
will initially require low fishing effort in many areas, especially in die ocean, and it will require 
cooperation from B ntish Columbia and Alaska, because many salm on that originate in the 
Pacific Northwest are caught at sea in Bntish Colum bia and southeastern Alaska (chapters 10 
and II) .

INSTITUTIONAL CHANGE

The long and serious decline o f  salmon :n the Pacific N orthw est has been 
prom oted— often unwittingly— by human institutions; effective rem edies, if  they are to be found, 
will have to involve changes in those institutions. G rowth in hum an populations and economic 
activity threatens the continued existence o f  salmon in the Pacific N orthw est. Institutions 
developed in different times for diverse purposes have been asked to do things foreign to their 
original objectives and capabilities. Political changes have hindered attem pts to take a long-term 
perspective. There has been fragmentation o f  effort and responsibility.

Changing institutional structures is notoriously difficult, but it is possible. Because the
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problem s facing salm on have many aspects, a multidisciplinary approach to their solution is 
essential. Indeed, if  the money that has been spent to date on salmon research had been spent 
with a more unified, regional vision, greater progress would have been made in maintaining 
viable salm on populations (Chapter 14). Unless agencies cooperate more effectively, salmon 
populations are unlikely to recover.

One problem is that current institutions and the boundaries o f  their jurisdictions usually 
do not match the spatial, temporal, or functional scales o f  the salmon problem. In addition, 
current institutional structures lack both a fine-grained aspect to respond to local concerns and 
variations and i» coarse-grained aspect to integrate across small regions and to make sure that the 
interests o f  a few  small areas do not jeopardize larger regional interests.

Because we often do not know what the effects o f  a m anagem ent option will be, 
m anagem ent m ust be undertaken with an experimental, adaptive point o f view. Flexibility must 
be built into institutional structures to allow for changes in management practices based on 
experience. Institutions must allow and encourage refocusing the energies o f  salmon 
m anagem ent to recognize the importance o f  demes in m aintaining genetic processes and to 
m aintain and expand their diversity. The goal o f  management should be to achieve a 
biologically sound escapem ent (instead o f focusing on a 'sustainable" or permissible catch) for 
each m ctapopulation and an explicit adoption o f  time scales for m anagem ent and planning that 
arc com m ensurate with the multiyear scale o f  salmon life cycles.

B ey o tJ  those facilitating changes, the formal institutions that manage salmon need to be 
restructured or refocused to reflect three important institutional principles. First, decision­
m aking authority should be shared among all legitimate interests (cooperative management); 
legitim ate interests that are excluded from ac'rision-making are likely to block desirable changes. 
Second, the organizational structure; ind decision-making processes should allow  for local 
conditions and variations and the management strategies should vary accordingly. Third, 
system atic learning using appropriate experimental designs (adaptive managem ent) should be an 
essential goal.

As a first step, the relevant agencies in the Pacific Northw est, including the National 
M annc Fisheries Service, should agree on a process to perm it the form ulation o f  salmon 
recovery plans in advance o f  listings under the Endangered Species Act, and the Pacific 
N orthw est states, acting individually and through the Northw est Pow er Planning Council, should 
provide technical and financial assistance to watershed-level organizations to prepare and 
im plem ent these preem ptive recovery plans.

A S C IE N T IF IC  A D V ISO R Y  BO A RD  
T O  ADDRESS SA LM O N  P R O B L E M S

A great deal is known about salmon and their difficulties, but a grt- t deal remains 
unknown or controversial despite the expenditure ol large am ounts o f  money and time on 
research. Pan  o f  the reason for the lack o f  know ledge is that people have not agreed on what 
inform ation is needed, have duplicated each other's work, and have been unw illing to fund 
needed research An independent, multidisciplinary, standing scientific advisory board should 
be established to ensure that the limited money available for research is spent m ost productively
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to answer the most critical questions in a timely manner. A standing scientific advisory board 
would also 1 elp to ensure that when urgently needed actions are taken, they are designed so that 
their effects m d effectiveness can be properly assessed. The board’s reports should be public.

AN A PPR O A C H  T O  SO L V IN G  
T H E  SA LM O N  PR O B L E M

The salmon problem took many years to develop, and its solution will require the 
com m itm ent o f considerable time, money, and cffon. The com m ittee's analyses o f  the problems 
and potential solutions lead to the conclusion that there is no "magic bullet." Therefore. like the 
problem itself, solutions will be complex and often hard to agree on; to be successful, they will 
need to be based on scientific information, including inform ation provided by social and 
economic sciences. In addition, to be successful, consensus will be needed about the size o f  the 
investments to be made in solving the problem and how  the costs should be allocated. This 
means that solutions will have to be regionally based, just as the salmon problem has regional 
variations (sec Chapter 13).

The com m ittee recom mends the following general approach. For each major watershed 
or river basin, the following should be assessed.

• All causes o f  salmon mortality, including their estim ated magnitude and the 
uncertainties associated with the estimates Factors know n to decrease natural production should 
also be listed.

• Ways o f  reducing those sources o f mortality or com pensating for them, their probable 
effectiveness, and their drawbacks

• The probable costs o f  each method o f reducing mortality. To be m ost useful, the 
estim ates should include both market and nonmarket costs. To the degree possible, it is 
im portant to identify w hat societal groups would bear the major portion o f  the costs o f  each 
m ethod and significant uncertainties in the estimates (For exam ple, reductions in catch rates 
would primarily affect fishers and tounsts; changes in w ater use could affect agricultural 
interests or ratepayers, changes in n pan an management could affect forest-products industries or 
private landowners.)

All the estim ates would include substantial uncertainties, due both to lack o f  know ledge 
and to fundamental environm ental, socioeconomic, and biological uncertainties N onetheless, 
such a process o f  assessm ent and evaluation is essential for rational decision making. They will 
provide a basis for evaluating options— for weighing benefits and costs— and for identifying 
areas where research is cnlical. All the recommendations in this report should be viewed in this 
context: they need to be considered on a regional basis h  e . major watersheds) and in a 
comprehensive framework that includes an analysis o f their costs, probable ejfec its* ness, and 
the ability and willingness o f various sectors to bear the costs

This will be challenging for sc\eral reasons. First, in many cases, the desired 
inform ation has not been collated or docs not exist. Second, considerable tim e and resources 
will be needed to perform  such analyses e \c n  for one w atershed But the m ost im portant reason
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is that estim ates o f  costs and how they might be distributed will require intimate knowledge of 
each watershed and o f  people's preferences and habits. These essential estimates should be made 
with input from the people involved. The committee believes this approach will lead to 
im proved effectiveness and— if not reduced costs—at least increased cost-effectivencss and 
reduced controversy

THE FUTURE

The best approach to establishing a sustainable future for salm on in the Pacific Northwest 
is to use currently available information to develop woikable, com prehensive programs rather 
than reacting to enses. This report has analyzed many pans o f  the salm on problem and assessed 
many options for intervention. However, if current fe n d s  continue, the Pacific N orthwest will 
continue to sec the effects o f  more people, more resource consum ption, changing econom ic 
dem ands and technologies, and changing societal values. Because the success o f  programs to 
im prove the long-term prospects for salmon in the Pacific Northwest will depend on the societal 
and environm ental contexts, it is important to develop ways for im proving our ability to identify 
changing contexts and to respond to them. As long as human populations and econom ic 
activities continue to increase, so will the challenge o f successfully solving the salmon problem
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S alm o n -F ish e ry  M a n a g e m e n t  C o n c e p ts

^Vhile Pacific salmon fisheries developed rapidly during their eariv history, our ability to 
nonage them did not. M uch o f  the basic biological understanding o f Pacific salm on and 
inform ation that could be used to manage salmon fisheries were being developed as the tlsher.es 
developed, but their application to management developed much more slowiv In his review j f  
saimon management dur.ng the tlrst century o f Pacific salmon fisher.es. Larkin (1970) suggested 
that almost from the beginnings o f  the industry two ideas were implicit :n attem pts at 
management: that salmon returned to their home stream to spawn and that catches in each nver 
had to be limited. Those continue to be the biological bases for management, and we continue to 
struggle with thcsr incorporation ;r.to a sustainable management concept.

Papers by McHugh U 970) and Larkin (1970) provided histoncal perspectives on the 
developm ent o f  fishery science and management o f  Pacific saimon in North Am erica. Initially, 
scientific investigations consisted largely o f  descriptive biology and exam ination o f  the "home- 
stream concept." The scientific casis o f that concept was debated long after its acceptance in 
m anagem ent tsee. for example. Jordan 1925. Moulton 1939). But acceptance, coupled with the 
early recognition that saimon eggs were easily cultured, resulted m hatchcncs becom ing the 
major management activity dunng the tlrst 50 yean  of the industry By the late 1930s. however, 
m anagem ent o f  Pacific salmon was in transition. Larkin (1970:226) reported that "regulations 
for controlling h ar.est were inadequate, but insufficient information existed on w hich to 
construct bet er techniques; hatchery practices were fairly advanced but o f  dubious value; 
inroads on salmon production is  a consequence o f the development o f  other resources were 
uegm ning to cause concern." The 1930s began a period o f  m ore-quantitative assessm ent in 
fishery management tCushing 1988. McHugh 1970). The quantitative basis o f  salmon 
m anagem ent was provided by Ricker's 1954 seminal paper on stock and recruitment. Since then, 
m anagem ent o f  Pacific salmon tlshenes has been premised on his stock-recnntm ent theory

STO CK ' AND R E C R U IT M E N T

Salmon*fishery management assumes that there is surplus production below  some upper 
si2e o f  the spawning population Surplus in the case o f saimon means that a given num ber of 
spawner? in on adult generation produces, on average, m ort progeny than needed to replace the 
parents and overcom e all natural mortality sources from the time fertilized eggs are deposited in 
the gravel o f  nataJ streams, through juvenile and tmmam rc life phases, to adulthood. The 
num ber o f  surplus animals vanes with the size o f the population and the natural m ortality rate. 
Sm aller populations tend to have higher productivity than iarger populations (i.e.. num ber o f
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progeny returning per adu lt spawner;. and their total p roduction is lim n ed  m os tly  by the num ber 
) t  eggs deposited . In la rge r popu la tions , p roduction  depends m ore  on the in te rac tions between 
spawners and habitat requ ired  to r sustaining su rv iva l and grow th o f  p rogeny .

R ic k e r • 19 5 4 ) noted that factors that become m ore e ffe c tive  at h igh densities, ca lled  
'com pensa to ry ' factors by N eave ■ 1 9 :3 ) .  con tro l o r  regulate sa lm on  popu la tion s . C om pensa to ry  
m orta lity  factors p lace m ore  pressure on h igh -dcnsitv than on low -d en s ity  popu la tion s . F o r 
exam p le , when large num bers o f  pink sa lm on reach their spawning g rouncs . som e adu lts arc 
forced to use less-suuab ie g rave ls at stream m arg ins: in crow ded cond ition s , iate spawners m ight 
even dig ou t deve lop ing  em bryos deposited by ea rlie r spawners Those factors decrease the 
number o f  p rogeny produced per fem ale . W hen v i.in ook  o r stce lhead spawners arc less 
abundant, the resu lting try . fm geriings. and p re -sm o lts have m ore access to feed ing pos ition s and 
cove r, so they m ay g row  faster and be less vu ln e rab le  to predation .

Ricker (1954) termed the relationship between the number o f  spawners ( stock or S) and 
the production o f  progeny (recruitment or Ri. the stock-recruitmcnt Junction. The term 
recruitment refers to the potential jvailabiiity o f  fish to a fishery or to form the next spawning 
generation. The stock orien is referred to as the escapement, because these fish escaped capture 
b> a fishery and return to spawn.

c ishery managers have attempted to maximize surplus production (i.e., animals available 
for catch) by maintaining the number o f  spaw ned at an abundance at which, according to 
Ricker's stock-recruitmcnt theory, they are likely to produce the largest sustainable catch. Figure 
11-! is an example o f  a hypothetical Ricker stock-recruitmcnt function. In reality, the tunction 
would be fitted statistically through a scatter o f data points collected over time. The function 
represents the average response expectea given an escapement under the environmental 
conditions that existed when the dat: were collected. If escapements merely replaced themselves 
in the next generation, those returns would fall along a replacement line" where R = S (line A in 
Figure 11*1). However, i f  the function value R. expected for a particular S, exceeds the 
replacement value, then a surplus production (R • S.) could be caught and the population 
maintained in equilibrium at the same future S and R numbers. Salm on populations can 
maintain themselves at several levels o f abundance, and different salmon populations have 
different stock-recruitmcnt c u r  es. In Figure ! 1-1. c u r e  9  describes a population with greater 
productivity than c u r  e C. but one with greater density-dependence at large spawning stocks. 
Populations with greater productivity can sustain their production at higher exploitation rates.

The S number that, on average, maximizes the catchable num ber o f  fish generation after 
generation is referred to as the optimum escapement, and the associated catch is the m axim um  
surplus reproduction or maximum sustained yield t MSY). The escapem ent expected to provide 
MSY is indicated as Svar in Figure ! I -1 It occurs where the slope o f  the recruitment curve is 

}. the tangent to the curve parallel to the replacement line. Once Sw v is determ ined, the rate 
o f exploitation that can be sustained by the population *o maintain MSY can also be determined, 
s .e . iRvjy • S^jyVRvjy. In this figure, the surplus production (R, • S ,) is equal to MSY.

O ther stock-rccruitmcnt models have been proposed. The Bcverton-Holt model (1957) 
predicts that the number o f  recruits increases with spawning stock ever more slowly and never 
exceeds a particular value (asymptote) This model does not rum downward at high S. as with 
Rickers model

Stock-recruitmcnt functions, whether R ickers or Bcverton-Holt’s. share several scnous 
limitations for application to salmon management The principal lim itations a r t related to
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Spawners (S)

f  ru e  11 •  I H ypothetical R:cKcr iiocx -rtcrjin n en t curves rein ing  numoer o f  w im als rep rod u cin g ' spanners i and
production o f mature progeny i recruitneru. Other 'enen explatr.ed in text

• The estimation o f  the biological production function in a highly variable natural 
environm ent.

• Differences between populations and change over time within populations.
• The necessity for accurate data on total fishing mortality by age and population over 

all fisheries, on number o f  spawners by age. and on tuturc production.

An individual data point (i.e.. the recruitment from a parental spawning stock) reflects 
biological processes, effects o f  environmental variability, and random events. Determining an 
appropriate production function in the presence o f  this variability requires a long senes o f data 
on returns over a wide mnge o f  spawning-stock sizes. The uncertainty about a recruitment 
function is usually high. For example, even in a sockeye population with 41 years o f  good 
assessm ent information, a characteristic recruitment function is not evident (Figure 1 l-2a). The 
relationship between spawners ar.d juvenile production in freshwater is more evident (T.gure 11- 
2b), but variability in marine survival weakens both the relationship between spawners and adult 
returns (Figure 11 -2a) and between downstream migrants (smolts) and adult returns (Figure 11 - 
2c). The latter relauonship would already account for variation in returns attributable to 
variation in freshwater survival. Even in the population modeled in Figure 11 -2. the estimate o f  

is uncertain. S* ,v"  332.000 with a confidence range between 203.000 and one million 
spawners. This confidence range was estimated from 1.000 computer sim ulations o f  the
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f ig u re  1 1-2 Rjcker stock-recTUitment data and functions for C hilko Lake so ck ey e  salmon from Fraser Rrver A. 
adult spawners and adult recruitment: B . adult spawners and juvenile  downstream  migrants tage  I -  
sm olts): and C . migrants and adult returns

j  !  o •  s  a  »  a  
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relationship between adult spawners and adult recruitment. The distribution ot the simulation 
results (figure 11-3) indicates the uncertainty associated with estimates o f  the optimal 
escapement value for this population. Furthermore, the scatter plot ot alpha versus beta values 
(S/R parameters in the Ricker function) indicates that these parameters are correlated (the oval 
shape o f  the 90%  joint confidence limit indicates correlation). The wide variation in the alpha
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F«sure 11-5 Results o f 1.000 bootstrap umulations o f Chiiko sockeye Rjcker stock-recruitment function (top lert).
Top-nght figure ts distribution o f 90% confidence interval for optimal spawnuig-itock sues determined by 
simulations Lower figure ts bivanate scatter plot o f Ricker stock-recuitmem parameters determined from 
eacb simulation

value is associated with wide variation in beta; this resulis in a highly uncertain stock- 
recruitm ent function for this population In salmon populations in which recruitm ent and 
spawning stock sizes have been monitored, annual vanation in the ratio o f  returns to spawners 
can vary by a factor o f  10. Recently the manne survival rate o f  chinook salmon released trom 
Robertson Creek Hatchery (on the west coast of Vancouver Island. B.C.) has been shown to vary 
by a factor o f more than 100 (0.1% -13 .7%  survival to the second year).

Many years o f data would assist in accounting for that variability, but long-term data can
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involve another problem. The function calculated reflects returns per spawner under past 
environm ental conditions. If the environment changes, the stock-recruitment Junction changes. 
An obvious example is deterioration o f  freshwater environments, as evidenced in increased 
deaths associated with dams, reduction in area available for spawning or rearing because o f 
water abstraction, or sedimentation in spawning gravels. Change in marine survival (sec 
Beamish and Boullion 1993) also can alter the stock-recruitment function. Environmental 
variability makes questionable how representative any stock-rccniitment function will be for 
current and future environmental situations. Limiting data to periods considered to be more 
"typical" o f  existing conditions might be possible, but the resulting decrease in data points wouid 
increase uncertainty substantially.

The most common concern about managing for MSY in salmon fisheries is that stock- 
recruitmcnt functions vary among populations. The MSY for a population is determ ined by its 
productivity and sources and magnitudes o f density-dependent m ortality rates, which reflect the 
life history o f  the species and the specific habitat in which the population lives. Stock- 
recruitment functions arc expected to vary, but the paucity o f reliable data on population-specific 
functions makes it hard to account for the differences. An obvious example is the com parison o f 
w ild-spawned versus hatchery-reared salmon A hatchery' population can sustain its m aximum 
catch at substantially greater exploitation rates than can a natural population because mortality 
associated with spawning and freshwater rearing is much lower in a hatchery than in natural 
systems. Assuming that after release marine mortality sources do not com pensate, fewer parents 
are needed to reproduce the recruitment from a hatchery population (see Chapter 12). Direct 
com parisons o f  stock-recruitment functions for hatchery and wild populations (in the same 
geographic area and period) are rare. One good comparison involves sockeye salmon in the 
lower Fraser River i Figure 11-*). where an artificial spawning channel in W eaver Creek 
enhances the fry productivity o f that population but later rearing occurs in the natural 
environment. Two other populations, from Birkenhead and Cultus lakes, are produced naturally 
and have the same adult run timing as W eaver Creek; all three populations are fished 
simultaneously. The catchable surplus from Weaver Creek is greater than that in the natural 
populations. The exploitation rates to sustain these populations at MSY are 0.76 for W eaver 
Creek. 0.70 for Birkenhead Lake, and 0.62 for Cultus Lake. The spawning channel has 
increased the productivity o f  the W eaver Creek sockeye. but fishing to m axim ize the catch from 
W eaver Creek would mean overfishing returns to both natural populations.

Th'r hatchery-wild dichotomy presents an extreme example o f  the "m ixed-stock" fishing 
problem . If fishing responds to apparent abundance without consideration o f  the stock 
com position (i.e.. the mixture o f  portions o f  stock from source populations) or if  fishing levels 
are based on hatchery production, the natural population will be overfished and its production 
will, on the average, decline. Alternatively, if  the fishery is managed to sustain the natural 
population, substantial surplus production will return to the hatchery or could be caught in a 
single-population, terminal fishery

The example o f  mixed-stock fishing represents a much more general problem.
D ifferences in productivity betwe-n natural populations cause the same problem , and by-catch o f  
other species in fisheries that are directed at a more productive species is an analogous problem. 
WTien fishing occurs on a mixture o f populations with different stock-recruitm cnt functions and 
fishing cannot be regulated at a rate appropriate for each com ponent population, the stage is set



SALMON-FISHER Y MANAGEMENT CONCEPTS M l

•-  B irkenneaJ 

Cultus Like 
■ • Weave Creek
- s  -  a

&
y '

0 1:5 0.25 0.JT5 0.5 0 5:5  0.75

Spawners (S)

Figure 1! -J Ricker stock-recruitment curves tor three rrascr Rjver sock eye salm on populations. W eaver Creek 
population is ennancea but Cultus ana 3irkenneaa populations are both naturally spawning Source: data 
collected  10 -16 -; 9 9 0  by International Pacific Salm on risnerics C om m ission  and C anada’s Deparer.ent o f  
Fisheries and O ceans.

:br overfishing o f  the less-productive components (Rtcker 1958. 1973; Hilbom 1985). For 
example, extinction o f  wiid coho saimon in the lower Columbia River has occurred as fishing 
pressures at sea and in the lower Columbia increased to take hatchery returns; catch levels o f 85- 
c 5°o were directed at the returning fish (Cramer et ai. 1991). The less-productive stocks are 
referred to as "weak stocks.” but that term leads to confusion. "W eak” cannot be equated with 
'small", nor does it imply anything maladaptive, inferior, etc., about animals in the population. 
The 'mixed-stock" for mixcd-population) fishery problem is related to differences in production 
'Mes. not the relative size o f populations.

Apart from natural variability and variation among populations ot over tim e, estimating 
the Ssav for just one population raises a senous question. Larkm's (1977) discussion o f  MSY as 
a management concept identifies the issue o f the poor quality o f the data available for use in 
stock-recruitment analysis, and recently the joint L’ S.-Canada com m ittee on chinook saimon 
stated (PSC 1993b:87):

At present, complete information necessary to determine stock productivity is not 
available for any individual chinook stock! For a few stocks, enough inform ation 
has been available to apply stock-recruitmcnt type analyses to estimate 
productivity parameters, but even these had to involve som e m ajor assum ptions 
about age structure in catch and/or escapement and about the crnor structure o f 
these data. And none include environmental factors, which arc known to produce 
variability in annual p roduction .. . .
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To determ ine stock-recruitment functions is data-intensive, expensive, and statistically 
nontrivial. Data ar.d cost issues are related to accurate determination o f a population's mortality 
in each fishery and its spawning escapement by age so that production can be related to the 
parental generation. Salmon tend to be caught in many sequential, mixed-stock fisheries, and 
their escapement is not determined easily. There are few cases in which this challenge has been 
met to study salmon population dynamics, and the sensitivity o f  stock-recruitment analyses to 
errors in the data is poorly understood. Hilbom and Walters (1992) stated that stock-recruitment 
analyses can provide "terribly misleading answers’" and that (p. 2S7)

the typer o f misleading answers produced by stock and recruitment analysis are 
almost always the same; the answers mistakenly lead you to believe that 
recruitment will not decline very much with spawning stock. We think that bad 
stock-recruitment analyses nave been a significant factor leading to over­
exploitation and stock collapse for some major fisheries-----

H ilbom  and Walters reviewed the problems associated with stock-recruitment analyses in greater 
detaii than is appropriate here, but the committee has developed an example o f the consequences 
o f  such analyses (Box 1 ! - t ). The most common outcome o f  simple stock-rerruitm ent analyses 
is that the optimum exploitation rate is overestimated and the underestimated The 
consequence o f  this outcome could be management advice that unintentionally would lead to 
overfishing and contribute to declining production.

Although MSY concepts have provided the basic paradigm for salmon management since 
the 1950s. the paradigm has been inadequate, given the fishing pressure and economic 
developm ent in the Pacific Northw'est. Mixcd-population fisheries, habitat change, and uncertain 
assessm ent advice have all contributed to overfishing and loss o f  less-productive populations.
The com m ittee reiterates Larkin's caution about the inadequacy o f  the MSY concept for saimon 
management (Larkm. 1977:9):

The foregoing has demonstrated. I hope, that MSY is not attainable for single 
species and must be compromised: ( I ) to reduce the risk o f  catastrophic decline 
and reduction o f  genetic variability; and (2) to accommodate the interactions 
am ong the species o f  organisms that comprise aquatic communities.

G iven that the limitations o f  stock-recruitment analyses have been known for many years, why 
are m anagem ent strategies based on those models? Part o f the answer is that technical 
im provem ents in analyses has led to unjustified confidence in abilities to compensate for 
deficiencies. Much o f  the answer, however, lies in the socioeconomics o f fisheries and fishery 
managem ent. In the United Slates and Canada, m anne fish are generally viewed as "common 
property" resources, owned by no one— or by the public—until they arc caught. Such a situation 
is well know n to lead to excessive investments in capital and labor and to pressures to overfish 
resources, particularly when there is open entry ( i.e.. no limit on the number o f people who can 
fish) (G ordon 1954, Scon 1955. Crutchfield and Pontecorvo 1969). However, salmon fishing in 
the Pacific Northwest is not now land has not been for a long while) an opcn-entry fishery. The 
states o f  W ashington. Oregon, and Alaska and the province o f  British Columbia have limited
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Box 11-1 Stock-Recruitmcnt Simulation

S tock-recru itm ent Junctions i r e  u su a lly  n on lin ea r, w n u n  means that natural environm ent fluc tuations can produce 
systcm auca lly  skewed estimates o f  the long -te rm  response o f  saimon p opu la tion s to exp lo ita tion . The d irec tion  o f  •.'.is 
e rro r appears to lead to ove rexp lo ita tion , even when statistical p rocedures genera lly  accepted by  ftsfter.es b io log is ts  are 
p rop e rly  appiied . In this exam p le , the com m ittee deve lop s ideas suggested by  H ilb om  and W  a lie n  '1 9 9 2 )  to  show -.ow 
advice to management tiught p roduce senous e rro rs .

The sunu iacon  begins a im  a 'kn ow n ' siocx-recru itm en t re la tion sh ip , the values fo r  which ire cvptcai fo r  c r.ir.ook 
sa lm on in the Pacific N orthw est: R , -  S,., exp la-bS,,) e x p V  * » « « « •  f . O . b - 0 2 .  and s i g m a . c n - O '

Each b rood  yea r was fished  at a 7 J %  exp lo ita tion  rate : this is com m on  fo r  m any fa l l ch tnooK p op u la t io n ; 
exceeds the 6 0 %  rate susta inab le at M S Y  fo r  this stock-recru itm ent function .

Each stm u lauon was run  fo r  100  years, and data from  the last 3 0  years were co llec ted  fo r  stocK-recnutment 
analysis. A t the end o f  each s im u la tion , stock-recnutm ent param eters ix . b. SWJV) were esumated from  the 3 0  data points. 
The eflfects o f  three know n e r ro r  sources were exam ined :

Typt 1: Env ironm en ta l varia tion  in recru itm ent, n o rm a lly  d istributed with mean zero ana standard 
deviation a t  The va lu e  o f  o t  was chosen so that p roduction  varied by a factor o f  2 J .

Tvpe 2: E nv ironm en ta l variation  p lu s ob se rva tion  e rro r :n srawm ng-escapetncnt estimation. The error 
abou t S. was s im u lated  as S , * e x p V - ,Aherc ranCom  n o rm a  e n o r  has mean zero and su nda rd  deviation
*  0 .3 7 , T h is va lue o f  o* 'was chosen to p roduce escapem ent-estim aiion e rro r o f  = 5 0 %  acout the true S.

T y p t  I :  E nv ironm en ta l varia tion , o o sc rvan on  e rro r in scawners. and e r ro r  in catch esum acon . Cater, 
e r ro r  was s im p ly  generated by  sm ooth ing  the catch (th ree-po in t m ov ing  average) to simulate assum ed age 
structures o r  emors in catch a lloca tion  between p opu lau on s .

O ne thousanc s im u la tion s o f  each type were conducted , and frequency d istributions fo r  parameters a anc :  were 
com pared w ith va lues o f  the ’ k n ow n ’  function . The so lid  vertica l lin e  in the figures represents the param eter vatues o f  
the ’ k n ow n ’  func tion . and the dashed lines encompass 9 5 %  o f  the estimates.

B o th  a and b have been rescaled fo r  c la rity  in p resen tation . The a va lues are expressed as the expected recrc iis per 
spawn i a  *  exp*', and b j s  logarithm s to spread o u t the d istribution .

The d istribu tions o f  resu lts fo r  T ype 1 to 3 s im u la tion s are presented from  top to bottom . In eacn d istribu tion , the 
m ost com m on resu lt o f  the s im u la tion s u  represented by the ta llest bar. In eve ry  case, the m ost com mon resu it :s tc the 
right, o f  the va lue  that we a rt  t ry ing  to estimate (i.e ., the va lues in the o rig in a l, o r  ’ k n ow n ', nock-recru itm en t fur.cmonl, 
F u rthe rm ore , fo r  the p roduc tiv ity  param eter ( a ) ,  the e ffec ts o f  the e rro r types are com pounded as the m ost com m on value 
p rog ress ive ly  deviates from  the ve rtica l line. C om pa rin g  the means o f  the sim u la tions demonstrates the tendency fo r 
e rro rs  in stock-recru itm ent ana lyses to  overestim ate p roduc tiv ity  and underestim ate the num ber o f  spawners needed to 
sustain M S Y

Recrum /spaw T .er S u sm n ab lc e xp lo ita t io n  rercuMSY

’ Known* function 4.95 3 43 0.60
Type I results 5.51 1.44 063
Type 2 results 6.28 0 98 0.67
Type3 results_____________6A9________________ U l ________0.673

These analyses are  c le a rly  ve ry  lim ited and w ere im ended o n ly  to demonstrate, u nder reaiisac u s u m p o o tu  about 
e rro r , the poten tia l fo r  m is lead ing  in fo rm a tion  (see  H ilb om  and W a lte rs  1 9 9 2 ) . Advice based on these an a lyses w ou ld  
recom m end a sustainable e xp lo ita tion  rate, at M S Y . 1 2 .5 %  greater than cou ld  actua lly  be sustained by the  p opu la a on .
W h ile  we thought we were m anag ing  correc tly , the p opu la t ion  w ou ld  con tinue to decline.

c o n tu ru id  on n i a p e g t
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Box 11-1 (continued!

Sim ulation results for Type 1 to 3 errors described in this box. Solid  vertical lines in each figure are true 
parameter values. Frequency histogram s on !ert show  distribution o f  estim ated returns per spawner. and an right, 
natural logarithm o f  beta parameter (natural lags used to spread distnbunon). Results o f  1 .000 sim ulauons tor 
Type 1 to 3 errors are presented from too to bottom.
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entry into the salmon fishery since the 1960s; this has not prevented overcapacity in boats, gear, 
and fishing technology, but it has raised greatly the costs o f participating in the fishery and 
reduced overall numbers o f people and boats ;n it. Higher costs o f  entry and higher investments 
increase the needs o f  fishers to pressure regulator)' agencies to allow higher catches at the 
expense o f  spawning requirements.

The problem has long been recognized (e.g.. Wright 1981. Ludwig et al. 1993). Wright 
stated (p. 38)

Fishermen make poor management allies due to therr perpetual optimism 
about strengths o f the salmon runs and their understandable preoccupation with 
snort-term economic considerations.

There can be little doubt, however, that the saimon fishery lobbyists are currently 
winning the battle against the spauming-escape.mcnt protectors. A team of fishery 
scientists formed by the Pacific Fishery’ M anagement Council concluded that -10% more 
chinook salmon and coho salmon were needed to meet spawning-escapement 
requirements, under existing habitat conditions, for the com bined areas o f California. 
Oregon, and Washington (PFMC 1978:39).

Similar appraisals can be found in Fraidenburg and Lincoln (1985), Walters and Riddell (1986). 
and National Research Council (NRC 1994). The remedies suggested most commoniy. besides 
com plete but preferably temporary closures o f  the fisheries ( as occurred in 1994). include 
restructuring managing bodies to remove apparent conflicts o f interest (NRC i 9^4) and 
pnva..zing rights o f  access to saimon stocks through individual transferable quotas or sim ilar 
devices, perhaps combined with buyouts or other com pensations for displaced fishers. A third 
approach, paradoxically, is to strengthen the involvement o f  fishers in the management process 
so that they are encouraged to take more responsibility as stakeholders in either a common 
property or a privatized fishing situation (cf. Scott 1993). Hanna (1994) suggested that the 
Pacific Fishery M anagement Council (PFM C) has already moved a long wav toward involving 
fishers in the management process, at least for other species o f  fish.

The application o f  stock-recruitmcnt theory and MSY as the basis o f  salmon management 
is com plex and o f  limited applicability. The m ultitude o f populations -nd  habitats, the extent o f 
enhancem ent programs, and the variability and uncertainty in the data make determining an 
accurate optimal escapement goal elusive. However, where the necessary data are available, 
stock-recruitm cnt relations can be clear (sec Box 11 -2). The definition o f  the relationship 
depends on the degree o f environmental variability, the causes o f  density-dependent mortality, 
and data quality. Given the poor quality o f  the data available on almost all Pacific salmon 
populations, we cannot test die stock-recruitmcnt theory rigorously. We have learned that the 
theory is more applicable in freshwater phases o f  salmon life history and that environm ental 
variability in the m annc habitat ultimately can determine the num ber o f  returning adults.
Principal lessons are that salmon stock-recruitm cnt relationships arc inherently uncertain, that 
the determ ination o f  a specific escapement goal (S ^ y )  is seldom justified by available data, and 
that the MSY concept has been inadequate for conserving population diversity or production.
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Box 11-2

A most striking example o f stock-recruitment relations in a >aimomd is the detailed study of Elliot (199*1) cm 
anadromous brown trout ( S a i m u  i r u i t u ) . The figures below rrom Elliot's recent book show a clear curvilinear 
relation berween spawning (measured as egg density > and 'ccrjitmcnt to later life phases. Note that 
recruitment is more strongly associated with egg density at the lower ages iR. to R(). The relation becomes 
much more variabio when adult returns (R.. age j -  female returns) arc related to egg density. The committee 
readily acknowledges, however. :hat this ooouianon nhabits a spr:ng*fed stream not subjected to extremes of 
climate or high water velocities

I

Eog O o ru tfty  (S •« »  60 m *)
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FISH ER Y  M A N A G EM EN T IN T H E  FU TU RE

The com m ittee exp lo red  fo u r general op tions fo r  m anaging fisheries to he lp  fram e the 
process o f  d eve lop ing  a new  management parad igm : status quo . no fish ing , lim n ed  entry, and 
te rm ina l fisheries.

T he S tatus Q uo

One m anagement op tion  is to continue to use the M S Y  concept w h iie w o rk in g  to 
im p rove  its p red ictive powers. The com m ittee has conc luded , h ow eve r, that the M S Y  concept 
by its e lf is inadequate and im practica l as a basis fo r sa lm on m anagem ent because the m ode l 
im o lie s  the existence o f  a continued surp lus p roduction , w h ich is fu nd am en ta lly  inconsistent 
w ith h is to rica l data. In ove rfish ed  popu la tions , most s tock -rcc ru itm en t data w ill be from  the 
low  er range o f  escapement num bers. W e can ad just fo r biases in data, but w e cannot co rrec t fo r 
the absence o f  data at la rg e r escapements w ithout actual ob se rva tion s . I f  we estim ated SMSy on 
the basis o f  h is to rica l data and managed pe rfec tly  by annua lly  ach iev ing  this va lu e , we w ou ld  
ieam  noth ing about the p roductive poten tia l o r dynam ics o f  a p opu la tion : w e w ou ld  leant m ore  
o n ly  about natura l v a ria b ility  ;n recru itm ent because a ll the re rum  data w ou ld  be scattered 
ve rt ic a lly  above the SMSV.

The p reva ilin g  soc ia l ac rim ony , p a rticu la rly  in connection  w ith  lis tings under the 
Endangered Species Act. argues fo r  cr.ange in management ob je c tiv e s  and a fu l le r  understanding 
o f  the sa lm on  p rob lem . A s the econom ic return from  the sa lm on  resou rce d ec lin es , debates h a \e  
becom e increasing ly p o la rized  because action  w ou ld  increase econom ic  d isrup tion  in o th e r 
resou rce industr.es. The com m ittee  heard conside rab le  testim ony lam en ting  the inab ility  :o 
m ake the changes needed. N o  on e  is w illin g  to accept re spon s ib ility : each interest fee ls that 
another shou ld  do m ore . The status quo in this socia l en v ironm en t w i l l perpetuate fu rther 
d ec lin e  and w i l l not susta in sa im on popu la tion  d ive rs ity  o r p roduction

The N o-Fishing O ption

One so lu tion  is to stop fish ing . In m any situations, such as those o f  the C hesapeake Bay 
stnped bass and N o rth  Sea p la ice , popu la tions have rebounded a ric r cessation o f  fish ing .
Because o f  recent em ergency m easures taken by the P F M C . th is op tio n  is in e ffe c t fo r  m ost n v c r 
and m ost ocean  fisheries in O regon . C a lifo rn ia , and W ash ing ton  w aters and in fed e ra l w aters o f f  
those states. In o the r cases where fish ing w as stopped, such as the C a li fo rn ia  an chovy  fishery, 
depressed popu la tion s have not rebounded . O ne com m on  argum ent is that s topp ing  catch 
certainly cannot hurt and that fish ing  shou ld  not con tinue w hen threatened and endangered 
species are m ixed  w ith  sa lm on  targeted fo r  catch.

The m a jo r p rob lem  w ith the no -fish ing  op tion  is that the so c ia l and ec onom ic  hardships 
caused by stopp ing are substan tia l, pa rticu la rly  to  those w ho depend on  sa lm on  fish ing  fo r  their 
liv e lih o od . F ish ing cessation  u su a lly  occurs o n ly  when the o v e ra ll bene fits  from  con tinued  
fish ing are so  reduced that eve ry  parr-' gets little  from  the p opu la tion . Fu rth e rm o re , peop le  
a lw ays expect the fac to rs causing the ueciinc to go aw ay soon  and m o re  fa v o ra b le  cond ition s to
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Fishers argue that commercial and recreational uses o f  salmon constitute an important ;
value. They say that fishing is an excellent wav o f  keeping the status o f  the populations in the 
public eye. Fishing is a livelihood for professional rlshers. Catches arc important for economic, 
subsistence, and ceremonial purposes for American Indians, and the expectation that catches are 
possible drives the recreational fishery. Eliminating fishing makes salmon iess valuable 
economically.

Eliminating fishing is not a simple issue. Salmon are caught from southern Alaska to the 
central California coast by nerters. trollers. anglers, and charter boats and by both Indian and 
non-Indian fishers. Should fishing be stopped for Alaska salmon fishers whose runs are 
generally in much better shape than those returning to the Columbia River? The position o f 
A iaska saimon fishers is that salmon problems in the Pacific Northwest are due to choices made 
by people o f the Pacific Northwest and that Alaskans should not be penalized to fix the region's 
problems (Pacific Saimon Commission 1993). Salmon from the Pacific Northwest arc also 
caught in Canadian fisheries, and U.S. treaty and nontreatv fishers catch salmon from Canada.
The position o f Alaskan salmon fishermen has prevented the Pacific Salmon Commission iPSC) 
from making progress in protecting threatened and endangered salmon runs.

When elimination or control o f  fishing is discussed, people ofren think only o f  
com m ercial fishing, but that is too restricted a view: all fishing kills fish. Is it legally possible to 
stop treaty fishing? As long as any salmon arc available, treaty fishing will continue. Thus, the 
no-fishing option is complex: it does not imply just a simple decision to close a fishery. Closing 
one pan o f  the fishery results in another group's gening a larger catch. Treaties give tribes the 
right to fish in their usual and accustomed places in com mon with non-indians. And treaties 
require the United States to maintain the health o f  salmon stocks. In a legal sense, treaty fishing 
would be difficult or impossible to stop: and as long as there is fishing, other fishers will demand 
fishing opportunities.

If fishing cannot be elim inated legally for some peoples, such as Canadians and treaty 
fishers, which fishers can be restricted from fishing? Should recreational and charter fishing be 
stopped? Recreational and charter fishers take relatively few fish and contribute substantially to 
the econom ies o f  coastal communities. One variant o f  the no-fishing option could be for the 
United States to stop all ocean recreational, charter, and commercial fishing for salmon in Alaska 
and the Pacific Northwest. Such a ban would have favorable effects on negotiations with 
Canada in the PSC. However, it would be fought by ail those affected. .Another variant o f this 
option would be to close all ocean fisheries in the Pacific Northwest. A complete ban o f ocean 
fishing is close to being realized. It was proposed in 1993 for coho by the PFMC. It was 
proposed again in 1994 and implemented for coho, leaving only limited fishing periods for 
chinook. That was not the first time a no-fishing option has been proposed. In 1904. J. P.
Babcock, the British Colum bia fisheries commissioner, unsuccessfully proposed closing fishing 
on the Fraser River during 1906 as a conservation measure to build up sockeye stocks. The 
problem with any partial closure is that, although it might allow some increased escapement, it 
also redistributes catch among different fishing interests.

Canada and the United States have many points o f  com plementary and cooperative 
interest that might be negotiated on a smaller, more-specific scale, rather than simple wide-scale 
closures. One point o f  com plem entarity is the catches o f Pacific Northwest coho and chinook 
o ff the west coast of Vancouver Island and Puget Sound catches o f Fraser River sockeye.
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Anothe r po in t o f  comp lemen ta r ity  is the poss ib i li ty  o f  opening ocean fishing areas to a ;o in t  
f ishery o f  t ro l le rs  from A laska . Canada, and the Pacif ic  Northwest.

T h e  L im i t e d -E n t r y  O p t io n

! f  cessation o f  fish ing is too strong an op tion , l im it ing the number o f  fishers might be 
he lp fu l .  A l l  '-Vest Coast commerc ia l sa lm on f isheries have some fo rm  o f  lim it on  the number o f  
g i l l -ne t and tro l l iicenscs. The underly ing idea is that the number o f  fishers shou ld be lim ited to 
co rrespond to the size o f  catch that can be taken. The ob jec t ive  o f  the license- lim ita tion  
p rogram  is to restrict fishing capacity to a leve l c lo se r  to the e f fo r t  that can be maintained . One 
p rob lem  w ith lim ited en try is that it has many o f  the same e lements as the status quo. L im it ing 
entry to the degree necessary to p roduce the needed effect is perceived as a severe step.

A second p rob lem  that l im ned  entry does not so lve is the natural tendency o f  fishers to 
become m ore  effective . New techno logy , know ledge , and f ish ing methods m ake fishers more 
e f f ic ien t w ith  ’die gear that they nave. Thus, a lim ited -cn iry  p rog ram  must con tinua l ly  reduce the 
num ber o f  fishers in accordance with both resource ava i lab i li ty  and the capacity o f  fishing 
vessels and fishers to catch sa lm on (Sm ith  and Hanna 1 990 ) ;  a re liab le  w ay  to d o  this has not 
been perfected.

A  third p rob lem  is that, as with open-access fisheries, successfu l app licat ion o f  l im ited 
entry depends on the ab ility  to ca lcu late accurate ly  the quantity ava i lab le  fo r  fishing. Peop le 
want a consistent number, but fisheries are inhe ren t ly  va riab le ; no stable number can be given.
4. sa fe num cer w ou ld  have to be conserva tive , and fishers w ou ld  p robab ly  com p la in  that it is too 
iow The M S Y  mode o f  management has con t inu a l ly  overestimated the amount ava i lab le  fo r 
f ish ing. W ith  management fo r  genetic d ive rs ity , as we have been recommend ing  throughout this 
report, the focus is on ach ieving spawning escapements. That w i l l  mean h igh ly  va r iab le  catch 
opportun it ies fo r  a much sm a lle r  tleet o f  vessels .

T h e  T e rm in a l - F i s b c r y  O p t i o n

Catch ing sa imon c lo se r to the p lace where they spawn a l low s  greater separation o f  
ha tche r/  f rom  w iid  and threatened f rom  nonthrcatencd popu la tions . A  w ay to ach ieve that 
separation is to a l low  o n ly  te rm ina l fisheries. The separation can be even better ach ieved with 
l ive  traps. ’ Y ith  live-trap . te rm ina l fishing, sa lm on  needing protection can be re leased i f  they are 
iden ti f iab le  w ith m in im a l potentia l fo r  harm. Because natural m orta li ty  in the ocean , a fte r eariy 
transitions to ocean li fe , reduces b iomass m ore s low ly  than body growth adds b iom ass to the 
popu la t ion , f ish ing c lo se r to the spawning g rounds w ou ld  increase sa lm on  yields.

O cean  fishers m ight question the qua lity  o f  sa lm on taken in te rm ina l f isheries , the meat 
o f  f ish  caught nearer to their spawning g rounds w i l l  tend to be less o i ly  and the sk in  m ore  
co lo red , and  they w i l l  be less preferred by som e consumers . S a lm on  do deterio rate in qua lity  as 
they get c lo s e r  to spawning, but te rm ina l f isheries in esmanes and n v e r  mainstems w ou ld  not 
necessa r i ly  decrease qua lity  and the average size o f  the fish w ou ld  be greater. T w o  advantages 
o f  l iv e - t rap . te rm ina l f isheries arc the potentia l to separate popu iauons f rom  one  another and the
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ab il i ty  to set catch rates to r what each popu la tion can sustain. F o r  examp le , sa im on from  
threatened popu la tions cou ld  be released. The treaty f ishery  :n the m idd le  C o lum b ia  w ou ld  be a 
p lace to experiment w ith terminal fishing. Sh ift ing  to a l ive-t rap fishery a lso has the potential to 
inc-rcase em p loym en t. Recreationa l fishers v iew  set nets as wastefu l o f  the resource and as 
y ie ld ing  lowc r-qua iity  fish. L ive traps w ou ld  improve the perception o f  Indian f ish ing on both 
conse rva t ion  and qua lity grounds.

A  m a jo r  p rob lem  with the no-f ish ing op tion  is at least pa rt ia l ly  so l' .ed by adopting 
te rm ina l fisheries . A laskan fishers catch sa lmon destined fo r  A laska  and B rit ish  C o lum b ia  
streams, as w e l l as fo r  the C o lum b ia  R i v . r  and the north coasta l area. A la skan  ocean fishers 
quest ion  why their opportun ity  to tish fo r healthy A la skan  popu la tions shou ld  be je opa rd ized  ny 
habitat and hyd ropow er p rob lem s in the Pacific Northwest. Canadian fishers w ho  fish m ixed 
U .S . .  Canad ian , and A laskan  popu lations d o  not see a reason to lim it themse lves when the 
p rob lem  is not theirs. They have not built dams on  the Fraser Raver, and in B n t ish  C o lum b ia  the 
habitat is less altered.

A lth ough  the current catch situation— which ;s unba lanced between a reas— w il l make ir 
p o l i t ic a l ly  d i f f icu l t  to restnc : fishing to locations o f  o n g in .  the comm ittee conc ludes that u is 
w o r thw h i le  and important Sa lm on  management— espec ia l ly  popu la tion -spec if ic  
management— is l ik e ly  on ly  practical i f  catch were a l low ed  on ly  near the point o f  orig in , and ;r. 
the long run. the sa imon and many fishers w ou ld  benefit once production  increased, a lthough 
wh ich fishers benefit most wouid in vo lv e  social factors.

D ev e lo p in g  a New  M an a g em en t  P a r a d ig m

G iven  the com p lex ity  and scope o f  the sa im on p rob lem , deve lop ing  a new  management 
concept w i l l  be d if f icu lt  and contentious. The com m ittee  starts by identi fy ing severa l premises 
based on  its expenence :

• In Pacif ic  sa lm on , the presence o f  many d ive rse , spatia l ly  distributed spawning 
p opu la t ion s  is c lo se ly  a ligned with genetic d iversity , m ax im a l use o f  ava i la b le  habitat, and 
po ten tia l fo r  increasing production f rom  natural spawners .

• The susta inable exp lo ita t ion  rate is a func tion  o f  a popu la tion 's p roduct iv i ty  determined 
o v e r  al! l i fe  phases. Catch is on ly  one  o f  numerous m o r ta l i ty  sources and cannot be v iewed as 
independent o r  as an a lte rnative to other sources o v e r  wh ich  we do  not have con tro l .  The 
f ishab le  p o r t ion  o f  a return is determ ined by the b rood -yca r su rv iva l to  the time o f  the fishery 
and the desired spawning-stock size.

• S a lm o n  are a componen t o f  ecosystems and they exist in a dynam ic evo lu t ionary 
process . The ir p roduction is vanab le  and interconnected w ith the cond it ion  o f  their com m um ucs 
and habitats.

• C a tch  is 3 func tion  o f  the f ish ing rate exerted by  a fishery and the abundance o f  sa lmon 
recru ited to the fishery. A  lo w  fish ing rate and a h igh abundance can y ie ld  the same catch as 
h igher f ish ing rate and a low e r  abundance.

• P roduc t iv i ty  vanes among popu la t ions and o v e r  time The p ro jec ted re rum  from  any
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population and brood year is highly uncertain. Any management process must acknowledge and 
account for limitations and uncertainty :n assessment information and management capabilities.

Those prem ises consider o n ly  b io log ica l oscccts o f  fishery management But the susta inability 
o t sa lm on in the Pacific Northwest J ls o  is inex irtcabiy l inked to econom ic  deve lopm en t and 
socia l va lues. Soc ie ty  m  the Northwest has excnanged natural sa im on popu la tions fo r  econom ic 
deve lopment o r  argued about who was to b iame as the resource dec lined . Figure ! 1*5. based on  
data f rom  Matthews and W ap lc s  i 1 9 9 1 ) .  demonstrates tne occiine in Snake R iv e r  spring and 
sum m er ch in ook  sa imon since the late l^ fO s  In spite o f  a progress ive dec line , m a jo r  co rrective 
actions vvere not taken until when the cm nook  were listed as threatened under the 
Endangered Spcctcs Act. The greater the decline in the resource, the greater the d isruption wtil 
have to be to correct the p rob lem  The comm ittee be lieves that a stronger socia l com m itm en t to 
the b io log ica l- resou rce  base must t e  estab lished i f  sa lmon axe to be sustained. Fo r the fishery- 
management process to be e ffec tive , a strong comm itment to the saJmon must ee an integral par. 
o f  the process.
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A management cycle for fisheries involves four activities: stock assessment to provide 
the bioiogical advice, development of management plans, conducting the fisheries, and 
evaluation. The cntical elements are sound biological advice, explicit and assessable 
management objectives (biological. sonaJ. economic, etc ). an institutional process for 
developing management plans, control o»’ fisheries, and accountability m achieving management 
objectives We consider those elements below, except for institutional processes and 
accountability, which are discuised in Chapter 13
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S lock Assessment and Biological Advice
i

Biological advice is only as sound as the information on which it is based. Advice must I
recognize limitations and uncertainties ;n knowledge and :n abilities to predict recruitment. For 
example, the committee suggests that the concept o f  "optimum escapement" be replaced with a 
more conservative notion o f  a minimum sustainable escapement (M SE). .An MSE concept 
avoids a single target escapement value and acknowledges that estimates o f  are often biased 
low and :ei> on weak historical data. The committee emphasizes that MSE is a minimum and 
•hat actual escapements would exceed it and not be scattered about it. The committee's notion 
was based on protecting against the continued deciir.c in salmon production and on concern 
about the use o f  an uninformative, possibly misleading, statistic.

The concept o f  MSE is analogous to minimum viable population size ( Shaffer 1981.
SimbertorT 1988) and population viability analysis (Giipin and Soule 1986. Shaffer 1990). It 
acknowledges that the longer-icrm sustainability o f  saimon populations depends on reducing the 
nsk o f  extinction due to over-fishing and stochastic events i environmental and demographic 
vanaoiiity). However, in assessing these nsks. society must determine the level o f  security 
desired for salmon populations over what time period (i.e., how comident do we want to be thi/ 
a population w ill exist in IOC ar 200 ycarsi

The MSE level could initially be determined hrom historical stock-recruitmcnt data, when 
available. 'Ahcrc the data arc not available, initial escapement levels may be denved Prom 
habitat assessments and'or historical escapement trends. This information may then be 
incorporated in demographic or iifc history models to determine MSE at a particular level o f  
confidence. Uncertainty about the biological basis o f  this level must be allowed for when 
assessing the nsk o f  extinction, but in many cases, the appropriateness o f  the initial MSE w ill be 
unknown However, under the MSS concept, populations would genera lly  be at less nsk than 
under the earlier M SY  approach, because escapements should exceed the minimum value (unless 
survival is so poor that the MSE is not achievable even under the absence o f  fishing mortality).

Esrmates o f  MSE should ideally include informal: about the composition o f  spawning
populations, the maintenance o f connections between salmon demes. the role o f  carcasses as 
nutnent sources for freshwater ecosystems, intraspecific competition in reproduction, mate 
selection, and gene How. but relatively little attention has been given to these factors. The need 
for levels o f  escapements that promote competition and fertilization or that maintain niches used 
by salmon is not well demonstrated with direct research.

In summary, the committee recommends the establishment o f  minimum safe levcis o f  
spawning escapements to reduce the nsk o f  continued loss o f  salmon populations and 
production. Actual escapements should always exceed this value, with allowances for 
assessment e r r o r  f o r  abundances near this minimum level. Escapements would vary above the 
minimum depending on the population abundance and sources o f  mortalities. Escapements 
substantially above these minima w ill be needed to maintain salmon productivity (and therefore, 
sustainable exploitation rates) in many more populations than are presently available. These 
mcreazed escapements are also ltkely to have benefits ut expanding the number o f  spawning 
populations, increasing genetic diversity within populauons. and enhancing natural ecological 
processes
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Management Objectives

The m a jo r  change in ob jec t ives re lated to the susta inab i l ity  o f  sa lm on  must be to broaden 
the set o f  b io log ica l ob jectives. That does not im p ly  a p r .o n ty  o f  b io log ic a l ob je c t iv e s  o v e r  
soc ioeconom ic objectives.-but soc ioeconom ic  ob jec t ives  snou id  c om p lem en t b io log ic a l 
ob jectives The committee c o ndu c e s  that the resource base necessary to sustain sa im on  
production consists o f  genetic d ive rs ity  (bo th  within and between natura l b reed ing popu la t ions i 
and the habitat used by a ll l i fe  stages o f  the species Genetic d ive rs i ty  p rov ide s  fo r  the 
continuing evo lu t ionary  process and is the b io log ica l basis o f  fu tu re sa im on p roduct ion . 
There fo re , the committee recommends managing fo r  the jo in t  b io lo g ic a l  ob jec t ive s  o f  M SE  and 
.r.crcascd diversity in loca l breeding popu la tions , which w i l l  resu lt in increased p roduc t ion  in the 
long run. Increasing the size and number o f  spawning popu la t ion s  w i l l ,  on  average , increase the 
abundance o f  sa lmon . The comm ittee acknow ledges that increas ing d ive rs i ty  w i l l  require initial 
reductions m catch because an im a ls  must s u r . i v c  to reproduce . H ow eve r ,  catch in future years 
shou ld increase as sa lmon production increases, even though f ishe r ies  p robab ly  w ou ld  be 
managed at low e r catch rates to maintain m e dive rs ity  w ith in lo ca l b reed ing popu la t ion s  and 
promote the deve lopment o f  in te rpocu la t ion  diversity.

Figure 11*6 shows what is expected in accordance with MSE. Graphs A. B. and C 
represent what has occurred commonly in the past. Natural or wild fN*) and hatchery (H ) 
populations have been f.sned simultaneously, but the hatchery' population has higher 
productivity As total population fN  *  H'» increases, catch often increases to a maximum < Figure 
! !*6b). but the catch rate (i.e.. the portion o f  the available salmon abundance that is caught i may 
not be sustainable by N. Consequently, the catch o f  N -  H begins to decrease because o f  the 
declining production from N. Eventually, management responds to conservation concerns for N 
and reduces the catch to conserve N If that situation is visualized over many natural 
peculations, loss o f  population diversity can be characterized by Figure 1 l*6c. Diversity, i f 
measured simply by the existence o f  spawning populations, would be maintained for a longer 
ccr.od than the catch (N -  H). 3ut under increased fishing pressures, the less-productive N will 
"<gm to be lost. Diversity would probably stabilize as catch ts curtailed to conserve population 
diversity. Under a management policy to increase intcrpopulation diversity and achieve 
minimum escapement levels, the expected outcomes would be increased habitat use by spatially 
and temporally more diversified salmon populations and an increased catch achieved at a lower, 
sustainable rate o f  fishing (Figure 11 *6di The potential cost o f  this plan is an initially decreased 
catch o f  N while diversity is increased. The magnitude o f  initial loss depends on the specific 
situation

A useful analogy o f  this plan is (he idea o f  saimon runs as a tree. Each stem, branch, and 
twig on the tree is a potential home for a iocal breeding population, an isolated reproductive 
group adapted to the conditions o f  that particular stem, branch, or twig. Some salmon climb 
mighty trees like the Columbia and Sacramento with complex branching. Others climb much 
smaller, less-complex trees like coastal streams. Cutting limbs trom the dendnnc structure o f 
these salmon ‘ trees- or placing obstructions on major limbs prevents local breeding populations 
from tilling out the evolutionary potentials offered. That reduces the genetic diversity and 
viability o f  the saimon population as a whole and reduces habitat use and the potential 
production o f salmon. A more holistic approach in salmon management would focus attention
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Figure 11-6 Scnematic penraval of obser ed histoncat Tends in salmon populations, catch, and exploitation t plots 3 
.md C) and the expected outcome of inanagtng tor a minimum safe escapement (MSE) objective and 
•ehaoilitation of interdemic diversity < p'ot D) Plot A is a stock-recruitment curve showing number of 
recrjns as a tunction of the numeer of stawncrs In plots B • D. the vertical axes represent numbers of fish 
' for eaten cur.es). numbers of poouianons <for diversity curves), and percentages (for exploitation ratesi. 
The exploitation rate is the total mortality associated with fishing activities, including the landed catch, 
ncidenul eaten, discards, and hooking mortality See text for mrthcr details

on tilling out the trees' foliage so that viable local breeding populations o f  salmon inhabit as 
many branches as possible.

How could those joint biological and socioeconomic objectives be implemented in a 
management plan? The committee has considered only a general process because details o f  
implementation would involve social values and decisions. For example, how quickly diversity 
increases w ill be associated with how much social change is acceptable or with the army o f  
economic alternatives tn a specific area. A possible process would involve the follow ing:

• Idcnutication o f  natural populations with the quantitative information needed for a 
credible population assessment and determination o f  an MSE and exploitation rate that, on 
avenge, would be allowable at this level o f  spawnmg-population size. C u r r e n t l y  there are few 
o f  these "assessment" populations, but the application o f  a safe escapement level w ill reduce the 
nsk o f  misapplication to other populations and should provide reasonable starting points in the 
plan development. Total fishing mortality would initially be limited to the exploitation rates at 
the MSE.

• Predictions o f  available abundance to fishencs. The methods might vary between 
regions, species, etc . but should account far spawning-population sizes, environmental variation.
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and interceptions in fisheries outside the management zones , Abundance fo recasting a iso m ight 
p rove  to be h igh ly uncertain, but methods to incorporate in-season in fo rm a t ion  w ith pre-season 
estimates isee N oakes 1 9 8 9 )  cou ld  be useful in c on t ro l l in g  f ish ing impacts.

• Estab lishment o f  survey designs for estimating d ive rs i ty  w ith in loca l b reed ing 
popu la tions . The essential need is to measure d ive rs ity  and h ow  it changes ove r t im e . Su rveys 
w ou ld  be designed to cc rcpeataDic annually and to measure quan tita t ive ly  the spatia l and 
tem po ra l d iversity o f  iocal breeding popu lations .

• Conduct o f  annual eva lua tions in vo lv in g  quan tita t ive ly  assessed ind ica to r popu la t ions , 
su rveys o f  the spatial and tempora l d ive rs ity  o f  loca l b reed ing popu la t ions w ith in geographic 
areas, and f isher- dynamics . The ind ica tor popu la t ions w ou ld  inc lude natural p opu la t ions on  
wh ich accurate stock-recru itment data can be co l lec ted  and whose dynam ics (e .g .. freshwater 
and m anne  su rv iva l rates, productiv ity , etc. [see H o lib v  and S c r iven e r  1 9 8 9 ] )  can be studied, 
natural popu la tions that arc conducive to repeatable annual estimates o f  spawning escapement, 
and hatchery popu la tions whose exp lo ita t ion  rates can be de term ined . F ishery dynam ics are 
assessed to understand units o f  e f fo rt ,  re la t ionsh ips between catch and e f fo r t ,  and e f fo r t  
responses to abundance and u lt im ate ly  to estimate catch le v e ls  fo r  a f ishery

• Assessment o f  progress toward the b io log ic a l ob jec t ive s  and inco rpo ra t ion  o f  what is 
learned f rom  eva lua tions into future management plans. G iv en  the lim ita t ions in o u r  kn ow led ge  
and the inherent va riab i l ity  in the env ironment , the com m ittee  s trong ly  endorses adaptive 
management (W a ite rs  ! 9 8 6 1 to ach ieve susta inability fo r  sa lm on . F o r  exam p le , the response o f  
natura l popu la tions to management changes can be con founded  by en v i ronm en ta l va riab i l ity . 
E xpe rim en ta l designs can be useful in con tro i l ing  this in te raction (.see W a lte rs  et a l .  1 9 8 8 )  and in 
im p rov ing  detection o f  changes in d ive rs ity  o v e r  time and under d i f fe ren t m anagement p lans o r  
t ishcncs. The use o f  adaptive management, howeve r , emphas izes the need fo r  e f fe c t ive  
institutiona l processes fo r  com m un ica t ion  and part ic ipa tion in the d eve lopm en t o f  longe r-te rm  
management plans.

C o n t r o l  o f  F i s h e r i e s

Meeting the joint management objectives o f  achieving the MSE and increasing diversity 
o f  local breeding populations diversity w ill not resolve the mixed-populauon tishtng problem or 
settle allocation debates. Without greater control on fishing impacts, meeting the objectives 
could even exacerbate these problems. Furthermore, the sequential alignment o f  fisheries in the 
Pacific Northwest, from ocean mixed-population fisheries to more terminal fisheries involving 
fewer populations, could result in inequitable disruption o f  fisheries. But sequential fisheries 
also present an opportunity to compensate for fishing impacts among fisheries. G iven the 
complex o f fisheries, variations in population size, and the need for social decisions in 
establishing a fishing plan, the committee fei: that it was impractical to comment on any specific 
fishing options. There arc only rwo general kinds o f  strategies for meeting the objectives 
through fishing controls:

• Reduc ing exp lo ita t ion  rates o v e r  ail popu la t ions in a f ishery— tishc ry -onen tcd  
strategies.

• Increasing the specificity < in time. area, gear, species, etc.) o f  a fisher.- to avoid or 
minimize impacts on particular populations—population-onentcd strategics.
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There arc many ways to imp lement each kind ot'strategy. Fishery strategies can vary f rom  no 
fish ing through a l low ing  exp lo ita t ion  on ly  in specific fisheries to reducing exp lo ita t ion  rates in 
all f isheries. Popu la t ion  strategies can divert fish ing e f fo r t  to another time o r  area, d eve lop  a 
se lective fishery fo r  o n ly  marked an ima ls ( i .e .. p rohib it retention o f  unmarked fish ), o r  deve lop  
se lective fish ing gear, such as liv e  traps and rishwheels . Strategies can a lso  be com b ined  to lim it 
exp lo i ta t ion  o f  some popu la t ions while mainta in ing a f ishe r/  on others. F o r  examp le , an ocean 
tro l l  o r  recreational f ish e r/  might be managed at low  exp lo ita t ion  rates that are sustainable by 
most popu la t ions . T e rm ina l f isheries cou ld  then be managed to compensate fo r  these ocean- 
f ishcry morta li t ies by either increasing o r  decreasing further exp lo ita t ion  on a popu la t ion .

In deve lop ing  a fish ing p lan , managers have to balance fish ing capacity (num be r o f  
vessels , e f fo r t ,  market prices, etc.). ava i lab i l i ty  and qua lity  o f  b io log ica l data i o n  abundance, 
stock compos it ion , p rev ious fish ing impacts, etc.). and socia l agreements ^allocation 
requirements , treaty vs. nontreaty, ocean recreational vs. ocean t ro l l ,  etc.). Each ba lance has 
p rob lem s . In the Northwest, m ore  peop le w ou ld  participate in fisheries i f  there w ere m o re  fish. 
The potentia l fo r additiona l fishing pressure is an important source o f  uncertainty m now a licet 
w i l l  respond to a pa rt icu la r fish ing plan. The quality o f  b io log ica l data vanes am ong  fishenes . 
but the catch rate :s se ld om  know n  until a fre r the fish ing has ended fo r  the season. A ch ievemen t 
o f  a l lo c a t ion  agreements is uncertain because popu la tion-specif ic  f ish ing morta l i t ies o f rcn  are 
unknown  o r  a substantia l po rt ion  o f  the a l low ab le  catch might be taken in fisheries outside the 
management region, e.g.. in Canada o r  southeastern A laska . The most c om m on  p rob lem , 
though, is ou r  lim ited ab ility  to contro l in-season fish ing impacts, espec ia l ly  on  a popu la t ion - 
specific leve l .  In the absence o f  re liab le pre-season predictions o f  popu la t ion  and fishery 
abundance, f ishe r/  managers have deve loped  in-season estimation procedures to m on ito r  
abundance and run tim ing. These procedures n o rm a l ly  compare historica l test- fishery catches o r 
ca tcn -per-um t e f fo r t  f rom  specific fisheries , w ith run-s ize estimates to d e ve lo p  in-season 
pred ic t ion mode ls . These m ode ls  frequently  a lso have large uncertainties due to variation in run 
timinc stock  compos it ions , and env ironmenta l cond it ions ; o r  s im p ly  due to measurement e r ro r 
in h isto rica l data. In summary , the quality o f  b io log ica l data vanes w ide ly  between fisheries , 
and exp lo ita t ion  rates in fisheries arc se ld om  known . This uncertainty places the ob jec t ive  o f  
increasing genetic d ive rs i ty  at n sk  u. 4 argues fo r the continued app lica t ion  o f  conserva tive 
fish ing p lans, pa rt icu la r ly  in the m ixed -popu la t ion  ocean fisheries. Fishers sh ou ld  reca ll , 
h ow eve r ,  that fish ing at a low e r  rate on an increasing popu la t ion  w i l l  e v en tua l ly  restore catch 
leve ls .

D eve lo p in g  f ish ing p lans fo r  each o f  the Pacific Northwest regions w i l l  necessitate 
cons ide ra t ion  o f  specific resource p rob lem s, distribution o f  fishenes, and soc ia l groups.
C hoo s in g  a strategy requires estab lish ing p n on t ic s  and mak ing  a number o f  d i f f ic u lt  socia l 
choices . Bu t fish ing is on ly  one morta l i ty  factor. F ishers can enhance the spawn ing popu la t ion  
b y  fo rg o ing  catch, but sa lm on  a lso  require habitat fo r  long-te rm  sustainability . The con tro l 0 1  
f ish ing as a means to approach susta inability in sa lm on  w i l l  be o n ly  as successfu l as ou r  ab i l i ty  
to address the freshwatcr-habitat issues. W e  w ou ld  a ls o  expect greater support f rom  fishers i f  
they cou ld  see a successfu l return on  the spawners invested. P resumab ly , the same w ou ld  be true 
o f  C an a d a s  part ic ipauon in the Pacif ic  S a lm on  Treaty
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CONCLUSIONS

Since the nineteenth century, in an effort to maximize catch, salmon fisheries o f the 
Pacific Northwest have exploited a mix o f wild-spawning and hatcnerv-produccd salmon. 
Fishing moved farther into the ocean to catch more and better-quality salmon earlier in their life 
cycle, but the stream origins o f these fish were unknown. Social pressures pushed catch levels 
toward those which only the most-producti\e populations could sustain, but they were often too 
high for natural populations. Mixed-stock fishcr.es developed for human convenience, and 
society watched as local breeding populations o f salmon went to extinction or were depressed 
severely. Fishing impacts and the promotion o f regional economic growth combined to alter 
salmons’ environment to their detriment. The existing technocratic model for fisher/ 
management, productivity enhancement, and environmental modification has not been able to 
sustain salmon catches or the diversity o f saimon populations. The result has been a major 
reduction in economic opportunity for fishers. A ll fishers have without doubt suffered possibly 
irreparable injury from the status o f salmon and the management prescnptions to deal w ith it. 
The decline in income is much greater than that :n any other major resource industry in the 
Pacific Northwest, and catches by American Indian fishers ire now smaller in numbers o f fish 
than before the Boldt decision.

The committee concludes that fishery management objectives must exp lic itly recognize 
the need to conserve and expand the genetic diversity o f the salmon resource. To accomplish 
this, emphasis must be given to m inimum sustainable escapements and filling out the dendntic 
structure o f salmon habitats.

A more holistic management approach must recognize the connections between the 
genetic resource base, habitat, ar.d the resulting salmon production: it must also account for the 
uncertainty in our scientific advice and for Tihercnt environmental variability. The committee 
has outlined a process intended to improve the potential sustainability o f saimon in the Pacific 
Northwest. Furthermore, the committee does not believe that the sustainability o f Pacific 
Northwest salmon can be achieved without lim iting the interceptions o f U.S. salmon in Canada 
ar.d obtaining the cooperation o f Alaska. An effective and cooperative Pacific Salmon Treaty is 
necessary’. Tnc committee does not provide specific recommendations about altering specific 
fisheries, because there are numerous options and interactions between fisheries. Achieving 
agreement on changes in fishenes w ill be d ifficu lt and necessitates an effective institutional 
process.
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S p o n s o r  S ta tem en t

"An A ct re lating to the m anagem en t o f  d iscrete sa lm on  stocks"

A g rea t d ea l o f  con tro ve rsy  and to ta l lack o f  consensus has su rro u n d ed  the 
a llo c a t io n  o f  A laska 's sa lm on  stocks . These a llo c a tiv e  ba ttle s  have le ft  a ll 
user g rou p s  unsatis fied  and have been to the d e trim en t o f  the susta ined  y ie ld  
o f  som e p o p u la t io n  segm ents , and  to the genetic  d iv e rs ity  o f  the o v e ra l l 
p o p u la t io n .

C u rre n t sa lm on  m anagem en t cen ters a ro u n d  h eavy  e x p lo ita t io n  o f  m ixed  
stock fishe ries and  d is reg a rd s  the negative e ffects this p o lic y  has on  d iscrete 
s tocks o f  a l l sa lm on  species. N o t u n t i l w e recog n ize  the im po rtan ce  o f  
im p lem en tin g  a m anagem en t p lan  fo r  d isc re te  s a lm on  stocks , based on  the 
necessary in fo rm a tion , can we fu l f i l l  o u r  con stitu tiona l ob lig a tion  to p re se rve  
the susta ined y ie ld  o f  a ll stocks o f  the resource.

The need fo r  this change in m anagem ent p h i lo s o p h y  and  im p lem en ta tion  o f  
a d iscre te sa lm on  stock p o lic y  is h e a v ily  su p p o rte d  b y  in fo rm a tio n  from  the 
sc ien tific  c om m un ity . T he  N a t io n a l R esea rch  C o u n c i l o f  the N a t io n a l 
A cadem y o f  Science assem b led  the le ad in g  exp e rts  in  the fie ld  o f  sa lm on  
m anagem en t and  p u b lish ed  U p stre am : S a lm on  and  Soc ie ty  in the Pac ific  
N o rthw e s t, in D ecem ber 1995.

An ex ten s ive  re v iew  by le ad in g  expe rts  to a n a ly ze  d a ta  on  sa lm on  stocks, 
the ir d ec lin e  and op tion s fo r  in te rven tion  su p p o rts  the need fo r  d iscrete stock 
m anagem ent. The fo llow in g  is excerp ted  from  the ir fin d ing s :

• Because o f  th e ir a n ad rom ou s  li fe  cyc les and  h om ing  b ehav io rs  
and  the va rie ty  o f  en v ironm en ts  they occupy , each species tends to 
d if fe re n t ia te  in to  lo c a l b re ed in g  p o p u la t io n s  tha t a rc  in g en e ra l 
re p ro d u c tiv ity  iso la ted  from  o th e r p opu la tion s  and  adap ted  to  each 
s tream . T o  susta in  p ro d u c tiv e  n a tu ra l p o p u la t io n s  o f  s a lm on , it is 
c ru c ia lly  im p o rta n t to m a in ta in  th is genetic  v a r ia t io n  and  lo ca l 
ad ap ta tion .



• W hen  fish ing  occu rs on  a m ix tu re  o f  p op u la tio n s  w ith  d iffe re n t 
stock-rec ru itm ent func tions and fish ing  cannot be regu la ted  at a rate 
a p p ro p r ia te  fo r  each c om pon en t p o p u la t io n , the stage is set fo r  
o v e rfish in g  o f  the le ss -p roduc tive  com ponents .

T h e  con c lu s ion  o f  this re p o rt  p o in ts  o u t the f law s  in A la ska 's  cu rren t 
m anagem ent p h ilo sop h y  and suppo rts  the need fo r  the d iscrete sa lm on  stock 
m anagem ent po licy . The experts conclude:

The lo ng -te rm  su rv iv a l o f  sa lm on  depends c ru c ia lly  on  a d ive rse  
and  rich  s to re  o f  genetic  v a ria tion s . Because o f  th e ir h om ing  
b e h a v io r  and  the d is t r ib u t io n  o f  th e ir  p o p u la t io n s  and  th e ir 
r iv e rin e  habitats, sa lm on  p opu la tion s  are u n u su a lly  suscep tib le  to 
lo ca l extinction 's and  a re  d ependen t on  d iv e rs ity  in the ir genetic 
m ake -up  and p op u la t io n  struc tu re . T h e re fo re , m anagem ent m ust 
recogn ize  and  p ro tec t the genetic d iv e rs ity  w ith in  each s a lm on  
spec ies , and  it m u st re cog n ize  and  w o rk  w ith  lo c a l b re ed ing  
p opu la tio n s  and  the ir hab itats. It is n o t enough  to focus o n ly  on  
the abundance o f  sa lm on .

In  o rd e r  to u p h o ld  o u r  C on s titu tion a l m andate to  p ro v id e  fo r  susta ined  y ie ld  
w e cannot a ffo rd  to igno re  the b io log ica l rea lities and  m ain ta in  the status quo . 
T he  passage o f  SB 285  is in tended  to red ire c t o u r  a tten tion  from  the past 
m istakes o f  a llo c a tio n  d r iv e n  m anagem en t system  tow a rd  a system  which 
w i ll fu l ly  meet o u r  con stitu tiona l re spon s ib ility  to susta ined y ie ld .
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M E M O R A N D U M February 23, 1996

SUBJECT : Sectional Summary o f  SB 285; An Act relating to management o f  
discrete salmon stocks and to a salmon management assessment.

TO :

FROM :

Senator Rick Halford

George U te rm oh lt j/^  
Legislative Counsel

You have requested a sectional summary o f  SB 285 ; An Act relating to management o f  
discrete salmon stocks and to a salmon management assessment.

As a preliminary matter, please note that a sectional summary o f  a bill is not an authoritative 
interpretation o f  the bill. The bill itself is the best statement o f  its contents.

Section I o f  the bill sets out the legislative purpose underlying the bill.

Section 2 o f  the bill adds a new section, relating to discrete stock management o f  salmon, 
to AS 16.05. The Board o f  Fisheries shall adopt and implement policies for the management 
o f  discrete salmon stocks over the next 15 years in accordance with the schedule set out in 
subsection (a). The Department o f  Fish and Game shall determine the stock composition o f  
each mixed stock salmon Fishery, develop escapement objectives fo r each discrete salmon 
stock, develop the ability to project escapements for each discrete salmon stock, and provide 
necessary information to the board in a timely manner. The commissioner o f  fish and game 
may establish by regulation thai proportion o f  the value o f  salmon taken from an area that 
is to be collected under AS 43 .76 .150 - 43.76.170, added by sec. 3 o f  the b ill, to cover the 
costs o f  the research and data collection required for discrete salmon stock management. The 
tenns "discrete salmon stock" and "river o f  origin" arc defined.

Section 3 o f  the bill adds new sections to AS 43 .76 providing for the imposition and 
collection o f  a salmon management assessment.

Section 4 o f  the b ill provides that sec. 3 o f  the b ill, salmon management assessment, takes 
effect January 1. 1997.

G U :k lb
9 6 - l2 8 .k lb
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K enai R iver Sportfishing. Inc. 
P.O. Box 1228 • Soidotna. AK 99669 
(907) 262-8588 • Fax (907) 262-8582

February 14, 1996

Senator Rick Halford 
Alaska State Senate 
State Capitol
Juneau, Alaska 99801-1 i 82 

Dear Senator Halford,

As the executive director o f Kenai River Sportfishing, I would like to commend you for introducing 
Senate B ill 285, "An Act relating to the management o f discrete salmon stocks."

The future o f A laska’s fisheries w ill depend upon the passage and enactment o f legislation that 
directs the department to protect the genetic diversity o f the total salmon population within a drain­
age while providing fo r sustained yield.

Our sportfishing association’s objectives arc to promote responsible angling and habitat protection. 
But unless the Department o f Fish & Game changes their focus o f maximum sustained yield o f a 
single stock species within the Kenai, efforts to preserve this unique resource will fa ll to overfishing 
o f the system’s discrete stocks which could lead to a ecosystem collapse. We can already point to 
what this type o f management is doing to discrete salmon stocks in the Northern District rivers and 
streams o f Cook Inlet.

You are correct when you state: "In order to uphold our Constitutional mandate to provide for sus­
tained yield we cannot afford to ignore the biological realities and maintain the status quo."

1 look forward to participating in public hearings to support this measure. I f  I can be o f further 
assistance, please do not hesitate to contact me.

Sincerely,

Ben Ellis
Executive Director 
Kenai River Sportfishing. Inc.

Dedicated to P resen ing the Greatest Sportfishing River in the World, the Kenai.
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Feb ru a ry  15, 1996

Senato r R ick  H a lfo rd  
State C ap ito l, Room  508  
Juneau, A K  9 9 8 0 1 -1 1 8 2

RE: SB 285

Dear Senato r H a lfo rd :

The A laska Council o f  T rou t Un lim ited  wishes to in form  you o f  our 
support o f  this b ill (S B  285 ).

T rou t Un lim ited  in A laska is comprised o f  5 5 0  members invo lved  in 
10 chapters statew ide. T rou t Un lim ited  N a tion a lly  has ove r 7 5 ,0 0 0  
members and I can speak fo r  them a lso  as supporting discrete stock 
f is h e r ie s  h a rvest m anagem ent.

S c ien tific  data (both  recent and h is to ric ) indicates that m ixed stock 
fishe ries harvest has contributed to the dec line o f  sa lm on id  
p roduc tiv ity  w orldw ide . Most recen tly  the Nationa l Research 
C ouncil's P ac ific  Sa lm on  study rccogni/.cs the prob lem s with mixed 
stock harvests when attempting to manage the harvest o f  ind iv idua l 
s to c k s .

D isc re te  stock harvest management w ill address severa l conserva tion  
issues inc lud ing : the A laska C onstitu tiona l mandate fo r  sustained
y ie ld  o f  a ll sa lm on id  resources (not ju s t com m erc ia lly  exp lo itab le  
stocks), concerns o v e r loss o f  species d iv e rs ity , ecosystem health , and 
last but not least the burden o f  conserva tion  (which the A laska Board  
o f  F isheries acknow ledges to be d isp rop o rtion a te ly  shared among 
users) w ill be m ore equ itab ly  shared.

Dennis -H. Randa, Chairman 
A laska C ouncil o f  T rou t Un lim ited  
P .O . Box 3 0 5 5  
S o id o tn a , Ak 9 9 6 6 9 -3 0 5 5
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Senate' _y :a  3 r ee"
A ’aska State Senate 
State Cacr.ci 
Juneau. AK 9 9 3 0 ' - 1  152

Dear Senators “ a'*‘ c:*d arc Green,

7 r e Alaska S c o r r i s n r g  Associarcn a r c a r c  cf D’ rectors, 
represertm q r e  states" largest s c c r t  f , snmg group, -ave  
u ran '~ cu s!y  voted tc support Senate E - '' 2 6 5  An Act r elatirg tc
- - o  'v ' 5 * ' p r  c r p p o -  - ' C ' r s ' s  C  P  '  T P  ^  C  Cw 'U ^ v  1 w  -  w m* » s. 1 w • w mL< ■!' sy ■ «ww '  m

“ rrc iecis'aticn is a key document in tre  ev clu rcn  cf r e  
rranaqenoer't cf cur salmcn stocks The recent Ecarc c “ F isheries 
meeting cr Upper Cock Inlet fismng issues highlighted the neec “‘ or 
more emprasis cn manaaement for genetic diversity cc our rrmed 
stcc<s Tre er a cf managing fo r maximum yie lc (harvest) cf a smg’e 
com r a n :  species without regard *‘ c r r e  ctr-er s ce c ’es arc their 
ratal streams must come tc an end r* .'.e .--ant tc p reser ve cur 
in crecio le salmon resource fo r  “V .u r e  :e r era ticns cf Alaskans

E c r  tre uc-cr-aa^- S a ^ c n  an : S c re ty  r  r e  P a r :'? :. \ c r t r » e s r  
“ecort, r e  reports Dy Dr Phillip Pundy, as well as several ADF&G 
sta“*‘ ~eports to tne Alaska Ecarc cf F isheries last month emphasize 
r a t  mere atterticn must ce placed on management of r e  weaker 
stocks of fish or they will cease tc e*ist.

We feel that r e  Ecarc cf Fisheries. cy adopting a *ist c*‘ fishery  
management prin cip les , have :s<e" a giant step towards te tte r  
salmcr management. SE 2 6 5 . cy requiring the Ecar :  cf r , s ren es  tc 
manage for tnese discrete stocks, an-: cy requiring ADF&G tc crcv ice  
them "with the information to :c  sc. w ill p rcv ice  the vem cle tc ma<9 
salmon manacement in Alaska more consistent with cur 
Ccnst’ tuticnal marcate cf sustained yield

-'ease  call us if we can help work this P ill tnrouoh r e  process.

Phil Cutler. P re s re ^ t 3 P  9 5
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Dig Fisherman Charters 
P.O. Box 873206 

Wasilla Alaska 99687

Sen. Rick Halford 
Room50S State Capital 
Juneau, Alaska 99801-1182

Dea r Senator Halfbrd,

Your bill on genetic diversity is needed to bring saJmon management in AJaska into tho 20 
century and will save the salmon runs on numerous creeks and streams in the upper Cook 
Inlet. The science report published by the governors mediation team identified the 
need to develop additional data for managing salmon in the e Northern District ot Cook 
Inlet. They have identified a data gaps that must bo filled if our salmon are to be 
protected. Additionally the need to reduce or halt the incept or mixed stock, due to fact 
that that the streams o f origin can not be determined, and that tcrmaniaJ fisheries allows 
for precise management strategics.
Tho concept o f genetic diversity w ill require that the state develop the data needed to 
effectively manage all o f our salmon. Cuncmly Cook Inlet salmon management is being 
driven by the Kenai River king and sockeye runs. The mediation science committee 
recommend that the management strategies be change to incomes all o f Cook Inlet. 1 
am concerned that the current commercial marked will have a detrimental effect on ou r 
salmon runs. Low prices will increase tho pressure on the Department o f Fish and Game 
to ullow increased comma ciai fishing periods to allow them to increased their take due to 
low fish prices, the o n ly  effect -’rill be lo w e r  prices. What will happen to the less desirable 
species caught, and processors do not want to buy?
I know that funding is a problem and must bo addressed. I will support an increase in the 
cost o f fishing licenses or a tag such as the king salmon tag. Would it bo possiblo to 
establish a salmon manage fund were people could donate money and have a check o ff 
from the permanent fund. Please feel free to contact me for support. Titanic you for your 
active support in protecting our resources.

B r u c c  K n o w l e s



M arch  12. 1996

Senato r Lo ren  Leman 
Cha irm an  Senate Resou rces 
A la ska  Sta le Leg is la tu re 
R o om  115 
State Capito l 
J a n c a u .A K  9 9 8 0 1 - 1 1 8 2

D ear Sen. Leman :

The B oa rd  o f  D irec to rs  o f  K ena i R iv e r  Sport f ish ing Association . Inc. support S B 2 8 5  and urges the 
Senate Resou rce  C omm ittee  to support it a lso .

S B 2 8 5  w i l l  p rov ide  the d irection and funding needed to upho ld  o u r  constitutiona l mandate to p ro ­
vide f o r  sustained y ie ld  o f  w i ld  sa lmon . S B 2 8 5  is a lso  based upon the latest scientific in fo rmation 
concern ing the co l la p se  o f  sa lm on  runs in the Pacific Northwest.

As stated by  the Nationa l Research C ounc i l o f  the Nationa l Academy o f  Sc ience in their December 
1995 pub licat ion Upstream : S a lm on  and Socie ty in the Pacific N o rthwes t . “ A  crucia l aspect o f  the 
recommendations is the ove rr id ing  need to focus management goa ls  p r im a r i ly  on  genetic diversity 
rather than on  b iomass p roduction .”

The current management goa l o f  m ax im um  sustained y ie ld  f o r  s ing le stocks in a m ixed stock fishery 
focuses on  b iomass production . B y  attempting to regulate the spawner-recruit ra tio f o r  the m ax imum  
sustained y ie ld  (ha rves t . )  we arc choos ing , as ou r  p r imary management goa l ,  b iomass production .

Th is  b i l l p rov ides  the f ram ew ork  where science may be gathered in an o rgan ized manor so that we 
can m ove toward management o f  genetic diversity o f  discrete sa lm on stocks with the m in imum 
amount o f  d is rup tion  to com m erc ia l fisheries.

It a ls o  p laces the burden o l  data gathering on the commerc ia l fisheries. Th is  is o n ly  rational.

In the February . A la ska  B oa rd  o f  F isheries meeting in Anchorage , the B oa rd  decided to increase the 
in -r ive r a l loca t ion  o f  red sa lm on  into the Kenai R ive r based upon a concept o f  no-nct-habitat loss. In 
other wo rds , sport f ishermen w i l l  be he ld accountable fo r  their actions (whethe r it increases habitat 
degradation o r  leads to im p roved  habitat measures.)



Wc sec SB285 applying the same measure o f fairness on the prosecution o f commercial fisheries. I 
am sure the Committee will agree that, give the best available science, commercial fisheries should 
not be conducted in a manor that threat sustain yield. That would be unconstitutional.

SB285 will allow the continuation o f commercial fisheries, as long as data supporting such prosecu­
tion is not at the expense o f discrete salmon stocks.

SB285 also calls into question the Department o f Fish & Game's decision to manage on a Maximum 
Sustained Yield (M SY ) principle. While MSY neither appears in the state Constitution nor in statute, 
it is used interchangeable in the Department's Escapement Goal Policy with the term sustained yield. 
Sustained yield does appear in both our Constitution and statute.

The most common concern about fisheries management for Maximum Sustained Yield in salmon 
fisheries is that stock recruitment functions vary among populations. As stated in Upstream: "When 
fishing occurs on a mixture ol populations with different stock-recruitmcnt functions and fishing 
cannot be regulated at a rate appropriate for each component population, the stage is set for overfish­
ing o f the less-productive component... Apart from natural variability and variations among popula­
tions or over time, estimating the MSY for just one population raises a serious question.."

The report says the most common outcome o f single species M SY management in a mixed stock 
fishery "has been inadequate fo r conserving population diversity or production...The MSY mode o f 
management has continually overestimated the amount available for fishing."

What SB285 docs is move the State o f Alaska toward the recommendations by the country’s leading 
scientists. The committee noted that the concept o f "optimum escapement" should be replaced with a 
more conservation-related concept o f Minimum Sustainable Escapement (M SE).

“ A MSI* concept avoids a single target escapement value and acknowledges that estimates o f MSY 
are often biased low and rely on weak historical data."

The committee went on the say that the major change in objectives related to sustainablilily o f 
salmon must be to broaden the set o f biological objections to include MSE and increased diversity in 
local breeding populations, which will result in increased production in the long run.

SB285 will allow the state to gather the data needed to insure sustained yields and protect the impor­
tant discrete salmon slocks. We ask for your endorsement o f the B ill and your vote for the bill when 
it reaches the Senate floor.

Sincerely.

Ben Ellis
Executive Director
Kenai River Sportfishing Association. Inc.





E N A T E  C O M M I T T E E  R E I  R T

F i r s t  C o m m it t e e  o f  R e f e r r a l

D A T E : 4/25/95 FURTHER:

Date of 5-Day Notice: _ L l *
(in accordance with Uniform Rule 23)

DATE TURNED 
INTO OFFICE:

Resources Committee considered SJR 27

Endorsing development of the Falls Creek hydropower project.

and recommends:

' f  tv replaced with 
| adopt previous _

)

I attached arncndmcnt(s)

I adopt Letter of Intent by _ 

I limber referral to th e___

Committee

Committee

.)  I 

I

Senate Bill:
I same title 

utlc 
House Bill: 
same title 
technical title 
new: SCR*____

NEW FISCAL NOTEfS):
[Vpamncm Date Zero Focal

PREVIOL'S FISCAL NOTE(S):*
Department Dale Zero Fucal

r __

I | APPROPRIATION •* no Hk i I note •iiKlod* fkeal notn »ccooipaoyiB| (HJ>rr»or'» but



S T A T E  O F  A L A S K A

T H E  L E G IS L A T U R E

1 9 9 5
U g d la t J v *  
R t a o lv t  N o . 

- 2 3 —

Endorsing developm ent o f the FeJI Creek hydroelectric project near G ustavus.

DE IT  R E S O L V E D  DY T H E  L E G IS L A T IV E  O F  T H E  S T A T E  O F  A LA SK A :

W H E R E A S  electricity used in Glacier Day National Park and Guatavui U provided by 

diesel generation; and

W H E R E A S  pow er consum ption in this area U projected to  increase: and 

W H E R E A S  a small hydroelectric project at Fall Creek could satisfy the needs o f Glacier 

Bay National Park and the com m unity o f G ustsvus well into the 21st century; and

W H E R E A S  hydroelectric generation at Fall Creek could result in fuel savings, reduced 

operating and maintenance costs, and reduced capital c ip e n d h u u i  for im provem ents and 

upgrades to  the  existing pow er system  to m eet dem and, and thereby reduce pow er costs to  

consum ers: and

W H E R E A S  the Fall Creek hydroelectric project is intended to  be financed solely by 

private capital; and

W H E R E A S  issues related to G lacier Bay National Park are frequently  con ten Li w a , but 

the com m unity o f G ustavus and the National Park Scrvicr agree (hat the Fall Creek hydroelectric 

project could be environm entally sound tn d  econom ically advantageous; and

W H E R E A S  the com m unity o f  Gustavus recently reaffirm ed support o f  the Fall Creek

S o u rco
CSSJR 271RE5)



hydroelectric project in •  unanimous vote; and

W H E R E A S , because the site o f  (he proposed hydroelectric project U within the 

boundaries o f G lacier Bay National Park and Preserve, an Act o f Congress will be needed to 

change designation o f tire land status;

B E  IT  R E SO LV E D  (hat the Alaska Slate Legislature endorses private development of 

the Fall Creek hydroelectric project and encourages the Congress to enact appropriate measures 

to redesignate the land status; and be it

F U R T H E R  R E S O L V E D  that the Alaska Stale Legislature urges the National Park 

Service and other federal agencies to cooperate with the project developer and state agencies for 

expeditious perm itting for the Fall Creek hydroelectric project.

C O P IE S  of this resolution shall be sent to the Honorable Bruci- Babbitt, Secretary of 'he 

U.S. Department o f the Interior. Roger 0 .  Kennedy, D irector, National Park Service, U S. 

Department o f the Interior, Robert Barbee, Alaska Regional Director, National Park Service, U S. 

Department o f  the Interior, and to the Honorable Ted Stevens and the Honorable Frank 

M urkowski. U.S. Senators, and the Honorable Don Young. U.S. Representative, members of the 

A laska delegation in Congress.

LRU •2-
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S p o n s o r  S t a t e m e n t  f o r  S e n a t e  B i l l  N p r 3 0 ?

SB 307 "An Act authorizing the Department of Natural Resources to 
exchange w ith the federal governm ent state land within, and adjoining, Dude 
Creek Critical Habitat Area for Federal land adjacent to Fall Creek."

SB 307 would authorize the State of Alaska to exchange a 960 acre land parcel 
with the Federal Government near Gustavus, Alaska in order to construct a 
m ini-hydroelectric power plant.

Tins proposed exchange is m utually beneficial to both parties. Under SB 307, 
the Federal Government will receive a parcel that lies adjacent to Glacier Bay 
National P ark -land  that is already dedicated as a critical habitat area for 
sandhill cranes and other "wetlands" wildlife. The State will receive a parcel 
that is situated near both the existing diesel power generation plant and Fall 
Creek, which has sufficient water flows to generate hydroelectric power.

Tins plant will be constructed and operated solely from private capital and 
will supply electricity to the National Park Service, the State of Alaska, and 
the Com m unity of Gustavus at a substantial cost savings. It will further 
reduce the need for Power Cost Equalization Program subsidies, and will 
create annual savings amongst all users.

The shift to hydroelectric power will de-emphasize the costly diesel power 
system already in existence, further eliminating the need for large diesel 
storage tanks which cause num erous environm ental concerns. The 
Departm ent of Fish and Game and the Department of Community and 
Regional Affairs’ Division of Energy have both endorsed this exchange. So 
far, a joint resolution (No. 27) has been passed by the Senate (April 28, 1995), 
and the House (May 9, 1995) and was approved by the Governor on August 7, 
1995.

Federal legislation (HR 2561) pending on this issue has also received 
favorable consideration. This legislation is a "win-win" situation for all 
concerned. We would appreciate your support and consideration of this bill.
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March 29 ,  1996

The  Honorab le  Je rry  Mack ic 
A laska State Legis latu re 
State Capito l, R o o m  4 0 4  
Juneau, A K  9 9 80 1

D ea r  Representative Mack ie

It is ou r understanding that discussions have been underway fo r  the past coup le  o f  years regarding 
the possibility o f  deve lop ing a small hyd ropower site near Gustavus to p rov ide environmenta l ly  
sound and econom ica l ly  feasible electrical service to  that community . The  pow e r site is located at 
Fa ll C reek on land that is within G lac ie r B ay  Nationa l Park . A  land exchange between the state 
and the Nationa l Pa rk  Serv ice is needed in order to  deve lop  this h y d ro p o w c  potential

Pre lim inary indications are that this pro ject has substantial merit. W e  are to ld that discussions 
among the residents o f  Gustavus, the Gustavus E lectric Company , the Nationa l Pa rk  Serv ice , and 
afTccted interest g roups , including the Nationa l Pa rks and Conservation  Association, have been 
ve ry  constructive W e  have been advised that the Nationa l Pa rk  Service has recently prepared 
amendments to H R  2 5 6 1 ,  which was or ig ina lly introduced by Representative D o n  Y o u n g  last 
O c tobe r H R  2 5 6 1 ,  when amended, will p rov ide federal authority fo r  a land exchange, contingent 
on  an econom ic and environmental rev iew by the Federa l Energy Regu la to ry  Comm ission

Senate B i l l  3 0 7 ,  n ow  be fo re  the A laska legislature, w ill facilitate development o f  the Fa ll C reek  
h yd ropow e r pro jec t by authorizing the state to  engage in a land exchange with the federal 
government, contingent on Cong ress passing a land exchange authorization S B  3 0 7  has the full 
support o f  the administration W e  will continue to  f o l low  witn interest the progress o f  H R  2561  
Thank you  fo r  y o u r  w o rk  in bringing this matter to  the attention o f  the legislature

•r i

Frank Rue
Commissioner



D e l i v e r e d  b y  K i m b e r l y  M c t c a l f e - H c l m a r / S p c c i a l  A s s i s t a n t / D e p a r t m e n t  
C o m m u n i t y  a n d  R e g i o n a l  A f f a i r s .  C o n t a c t  4 6 5 - 4 0 9 8

Department o f  Community & Regiona l A ffa irs 

D ivis ion o f  Energy 

Comments to Senate B i l l  3 07

The fo l low ing  comments regarding Senate B il l  3 0 7  arc limited to the potential construction o f  a 
hydroe lec tric pro jec t that wou ld  serve the Gustavus area and the resulting positive impac' on  the 
P ow e r  C os t Equa liza tion P rog ram

P ow e r  C os t  Equa liza t ion is funded from  the Pow e r Cost Equa lization and Ru ra l E lectric 
Capita lizat ion Fund (P C E & R E C F )  The P C E & R E C F  is expected to be depicted by F i - c J  Y ea r 
2 0 0 0 .  In the meantime, the p rog ram  is not expected to be fu lly funded based on the current 
statutes

Assumptions re lating to  the fiscal impact o f  S B  3 0 7  arc based on the fo l low ing

A. Gustavus E lectr ic Company participates in and receives PC E  credits on  about 9 5 0 ,0 0 0  
k i low a tt -hou rs  per year Based upon the utility ’ s pro jected reduction o f  125/kwh, the resulting 
P C E  savings w ou ld  be up to  $ 1 1 8 ,7 5 0  per year i f  the p rog ram  remained at the 1 0 0%  funding 
leve l H ow eve r ,  due to  the uncertain funding levels o f  PC E  in future years, the actual savings to 
the p rog ram  w ou ld  m ore  likely be about S I 0 0 ,0 0 0  per year.

B  The hydroe lec tr ic  pro ject is expected to  be operationa l by the year 2 0 0 0 .

C. The P C E & P E C F  is expected to be depleted by Fiscal Y e a r  2 0 0 0

Independent o f  the impact o f  the hydro pro ject on PC E . we support passage o f  the bill and the 
deve lopment o f  an alternative energy source in Gustavus to reduce the cost and environmental 
impact o f  diesel generation and bulk fuel storage

tg1eg'sb307



Discussion Draft 2/14/96 A BILL

To provide for an exchange of lands located near CustavuG, Alaska 
Section 1. Short T it le
This Act may be cited as the "Dude Creek C ritica l Habitat Area Boundary 
Adjustment Act of 1996".

Sec. 2. Land Exchange
(a) In General. I f  the U .S. Congress passes an Act enabling a transfer 
of a l l  r ig h t , t i t l e ,  and interest in and to Federal lands described in 
subsection (b )(1 ) to the State of Alaska, the Governor, in exchange, 
shall transfer to the Secretary of the In terior a l l  right, t i t l e ,  and 
interest of the State of Alaska in and to the State of Alaska lands 
described in Subsection(b)(2) subject to the provisions of such 
Congressional Act and any Alaska law governing such transfers except this 
exchange sha ll be acre fo r acre without regard for any equivalent value 
determination or requirement.

(b) Lands Described.
(1 ) Federal Lands. The lauds referred to in

subsection (a) to be transferred by the Secretary 
comprise approximately 960 acres more particularly 
described as follows:

In Township 39 South, Range 59 East,
Copper River Meridian (C .R .M .) partially sur­
veyed—

Section 36 (unsurveyed, SEYaSWVa,
s v * s w y « s w v 4 ,  N E V iS w v * ,  w y » w v * ,

N W aSEV a , and S^SEV iNW ^A , contain­
ing approximately 130 acres.

■ t  . .  .  ,

In Township 40 South, Range 59 East, 
partially surveyed—

Section 1 (unsurveyed) NWVe, SWVi,
WV4SEV4, and SWV*SWV*NEV*, exclud­
ing U 8  S u m y  944 and Native Allotment 
A -442 ;



Section 2 (unsurveyed), fractional 
that portion lying above the mean high tide 
line of Icy Passage, excluding US Survey 
944 and U .S . Survey 945;

Section 11 (unsurveyed), fractional, 
that portion lying above the mean high tide 
line o f Icy Passage, excluding US Survey 
944;

Section 12 (unsurveyed), fractional, 
NWViNEV-i, W1/iNWV'i8WV4NEV4, those 
portions of NWVk and SWVk lying above 
the mean high tide line of Icy Passage, ex­
cluding U S  Survey 944 and Native Allot­
ment A -4 4 2 , 

containing approximately 830 acres, 
aggregating approximately 960 acres.

( ju )  STATE LA N D S .— The lands referred to in 
subsection (a) to be transferred by the State of Alas­
ka comprise approximately 960 acres within the 
Dude Creek Critical Habitat Area more particularly 
described as follows:

Township 40 South, Range 58 East, C .RM . 
Section 16 in its entirety.
Section 9, WV2.

?
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IN  TH E  HOUSE OF REPRESEN TA T IV ES

Mr. YOUNO of Alisha introduwd the following bill; which wu referred to the 
Committee on______________________________-

A BILL
To provide for an exchange of lands located near Gustavus,

Alaska.
1 Be it enacted by the Senate and House o f Representa-
2 tives o f the United States o f America in Congress assembled,
3 S EC T IO N  1. SHO RT T IT L E .

4  This Act may be cited as the "Glacier Bay National
5 Park and Preserve Boundary Adjustment Act of 1995".
6  SEC . 2 . LAND  EXC H A N G E .

7 (a) In Gen eral .— If  the State of Alaska transfers
8 all right, title, and interest in and to the State lands de-
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2

1 scribed in subsection (b )(1 ) to the Secretary o f the In tc-
2 rio r, the Secretary, in exchange, shall transfer to the State
3 o f A laska a ll right, title, and interest o f the United States
4 in and to the Federal lands described in subsection (b )(2 ) .
5 (b ) L a n d s  D e s c r ib e d .—
6 (1 ) State  la n d s .— T he lands referred to in
7 subsection (a) to be transferred by the State of Alas-
8 ka comprise approximately 960 acres within the
9 Dude Creek Critical Habitat Area more particularly

10 described as follows:
11 Township 40 South, Range 58 East, C.R.M.
12 Section 16 in its entirety.
13 Section 9, WVfc.
14 (2 ) F ederal la n d s .— 'The lands referred to in
15 subsection (a) to be transferred by the Secretary
16 comprise approximately 960 acres more particularly
17 described as follows:
18 In Township 39 South, Range 59 East,
19 Copper River Meridian (C .R .M .) partially sor*
20 veyed—

21 Section 36 (unsurveycd, SEVaSWVi,
22 S%SWV4SWV«, N E ’/ iSW tt , W%WVfe,
23 NWVtSEVk, and S ’/rSEV iNW 1/*, contain-
24 ing approximately 130 acres.

>pHTO«f 28.1PM



F :\M 4\YOUNAK\YO ITNAK .051 H.L.C.

3
1 In Township 40 South, Range 59 East,
2 partially surveyed—

3 Section 1 (unsurveycd) N W 1/*, SWV4,
4 W t tS E t t ,  and SW ASVPANE 'A , exclud-
5 ing U S  Survey 944 and Native Allotment
6 A -442 ;
7 Section 2 (unsurveyed), fractional
8 that portion lying above the mean high tide
9 line of Icy Passage, excluding US Survey

10 944 and U .S . Survey 945;
11 Section 11 (unsurveyed), fractional,

12 that portion lying above the mean high tide
13 line o f Icy Passage, excluding US Survey
14 944;

15 Section 12 (unsurveytd), fractional,
16 NWV4NEV4, Wi/2NWV4SWV4NEV4, those
17 portions of NWV4 and SW 1/* lying above
18 the mean high tide line of Icy Passage, ex-
19 eluding U S  Survey 944 and Native Allot-
20 raent A -442 ,
21 containing approximately 830 acres,
22 aggregating approximately 960 acres.
23 (c) Glac ier  B ay National Park  and P r e -
24 serve .— The lands acquired from the State of Alaska
25 under this section shall be added to and administered as

C*;w>n»*r ML I M3
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1 part of the Glacier Bay National Park and  Preserve. Upon

2 completion of the exchange of lands under this section,

3 the Secretary shall adjust the boundary of Glacier Bay

4 Notional P ark  and Preserve to include the lands acquired

5 from  the S tate of Alaska and to exclude the lands trans-

6 ferred to the State of Alaska under this section.

>99*
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" f i n d  w a y s  t o  c o m b i n e  e c o n o m i c  g r o w t h  w i t h  
e n v i r o n m e n t a l  p r o t e c t i o n . . .  t o  b r i n g  o u r  
p e o p l e  t o g e t h e r  t o  m e e t  t h e  n e e d s  o f  t h e  
p r e s e n t  w i t h o u t  j e o p a r d i z i n g  t h e  f u t u r e . "

P r e s i d e n t  B i l l  C l i n t o n  
M a n d a t e  t o  P r e s i d e n t ' s  C o u n c i l  

On  S u s t a i n a b l e  D e v e l o p m e n t  
J u n e  1 9 9 3

" O u r  o b j e c t i v e  i s  r e s u l t s  t h a t  a r e  
c l e a n e r  f o r  t h e  e n v i r o n m e n t  a n d  
c h e a p e r  f o r  t h e  e c o n o m y . "

V i c e  P r e s i d e n t  A 1  G o r e  
O p e n i n g  R e m a r k s  t o  
P r e s i d e n t ' s  C o u n c i l  o n  

S u s t a i n a b l e  D e v e l o p m e n t  
J a n u a r y  1 3 ,  1 9 9 4
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Testimony o f  Richard I^ovitt before the US House o f Representatives Committee on 
Resources Concerning I iR  2561, Glacier Bay National Pmk Preserve Boundary 
Adjustment Act.

Mr. Chairman, distinguished members o f tlio committee, and members o f the audience, my 
name is Richard Levitt, owner and president o f Gustavus Electric Company. Seated 
besido me is Kell us Sewell, my economic and government affairs consultant.

I would like to take this opportunity to thank you for the opportunity to testify in support o f 
this proposal, which w ill not only bring enhancements to the environment but also 
significant savings to the National Park Service, the State o f  Alaska, and local consumers 
in Gustavus. I would like to hnvo entered for the record my wntten testimony included in 
the document entitled, "H R. 2561, 1995-Fall Creek Mini Hydropower Proposal", which 
includes a map, State o f  Alaska Legislature Joint Concurrent Resolution o f  support. Letter 
o f A pp ro va l from Iho Ouatavua Community Assoc ia tion , and  Lette r from  A la sk a  
Commissioner Fish &  Game, Frank Rue.

Gustavus is a small community adjoining the boundary and the land gateway to Glacier 
Bay National Park and Preserve. It lias a population that ranges from 700 plus residents in 
the summer to about 375 in tho winter.

The idea o f  using Fall Creek as a hydroelectric source for the energy needs o f  the NPS at 
Glacier Bay National Park & Preserve has been around for over 30 yean. The Fall Creek 
area in GBNP&P was classified wilderness in tho AN ILCA (Alaska National Interest 
Lands Conservation Act). In 1981, the Superintendent o f GBNP proposed to the State o f  
Alaska in exchange o f  lands so that a hydroelectric project could be built at the Fall Creek 
site. Aficr a year o f negotiations a Memo o f Undcntanding for the exchange o f lands was 
signed in August 1982 by then A laska Gov. Jay Hammond and then Sec. o f  the Interior 
James Watt. However, an exchange o f  deeds never occured, as it was determined an net o f 
Congress was necessary both to declassify wilderness lands and to create wilderness lands 
This is why wo are hero today.

Tho following is a quote from the Gen cm! Management Plan prepared for GBNP&P by the 
NPS, dated Sept. 1984 and still cuirent; "A proposal ha3 been made to develop a small 
hydroelectric plant at Fa ll Creek, just inside the p-uk boundary Dear Gustavus (see 
Management Zoning map). The U .S . Army Corps o f  Engineers has initiated a feasibility 
study for this project. 'Iho study was scheduled for completion in May 1983; however, a 
final report has not been received. I f  the project is feasible and desirable to Gustavus 
residents, Congress may approve such uso o f  the water. The site o f  tho power plant is 
included in the NPS Gustavus land package being considered for exchange with the stale 
o f  Alaska for state-owned lands within tho boundary o f Wrangcll-St. Elias National Flark 
and Preserve."

The State-NPS land exchange in 1982 would have given 7,000 acres o f p-uk land adjacent 
to Gustavus to tho State for equal land given to the NPS by the State in the area o f



Wrangell-St. Elias National Park & Preserve. The NPS and Slate now prefer to exchange 
tho minimum amount o f Land needed to develop tho hydroelectric project, which is VM) 
acres.

Also, tho lands given by tho State to tho NPS w ill lie in tho area o f the sandhill crane 
Crtical Habitat area adjacent to tho GBNP&P boundary near Gustavus. These lands wore 
selected with input from GBNP&P personnel, tho local environmental commurity-Frieuds 
o f Glacier Bay, and members o f the community o f Gustavus. The area o f tho trade was 
also approved by the State o f  .Alaska Departments o f Natural Resources and Fish and 
Game. 'Iho stale proposed land trade provides two now valuablo resources, sandhill cranes 
and wetlands. Further, protection would be enhanced under NPS management.

A joint resolution was passed by the Alaska Legislature and signed by Iho Governor in 
support o f tho land trado and urging tho U.S. Congress to pass appropriate legislation The 
Gustavus Community Association lias held numerous meetings on the subject o f the 
hydroelectric project and land trade and a ll votes taken have resulted in unanimous support 
o f both.

Throughout the entire land trade process, the NPS, the environinenLal community, 
including the Friends o f  Glacier Bay, the S.E. Alaska Conservation Council, the Sierra 
Club, tho Wilderness Society, tho Audubon Society, tho National Parks and Conservation 
Society, and the National W ild lifo A lliance have been kept hilly informed and have been 
invited to participate.

At present, the NPS and the Gustavus Electric Company maintain separate electric 
generation facilities. Tho facilities are approximately nine miles apart and use diesel 
engines to produce the electricity. The NPS has a staff o f about twenty employees on site 
throughtout the year increasing to about sixty during the May-Scptcinbcr tourist season. 
Facilities include about 160 beds in 55 cabin units and two dormitories, employee 
housing, power house, 82 ,500 gallon fuel tank farm, water and sewer treatment plant, and 
other facilities. Current 1994 demand needs are 180kw and peak demand needs over the 
next twenty years are estimated at 360kvv. Gustavus Electric Company serves an area o f 
approximately fourteen square miles with a peak demand o f almost 300kw which is 
expected to increase to 550kw in 20 years.

Hydropower has many benefits over diesel electric generation, the piunary one being cost. 
Hydro aLso has more reliability, price stability and is consistent. Diesel power has many 
disadvantages. Most o f  thcso are apparent to the end user but increasing pollutant risks 
occur throughout the discovery, production, and transportation cycles. Some 
disadvantages o f  diesel arc:

a. it produces heavy concentrations o f  unliealthy nitrogen oxide, a significant air 
pollutant;

b. spill pollution transfers dunng transportation, and transfers at storage sites and 
through pipelines arc always at nsk;



c. costs can fluctuate due to maikct conditions, war, embargoes, allocations, 
restrictions, inflationary forces, and other factors;

d. contributes to noise and otherwise aesthetic pollution.
Allcrcarivv electrical energy sources wero studied for tho area by tho consulting firm o f 
Acres America in 1982 under contract with tho State o f  Alaska, Division o f Energy. 
Hydropower was determined the best alternative by far, with diesel being tho only other 
possibility. Wind, solar, geothermal, coal, gas, tidal, and biomass energy were studied and 
determined not safe or practical alternatives for tho nearby vicinity o f Gustavus and the 
Ghcier Bay Park Service facilities.

A lte rnate hydroelectric sites were also investigated outsido o f pa rk boundaries and none 
were found to be economically viable. The best o f  these sites was still twice os expensive 
as diesel.

The present costs o f  diesel generation for Gustavus Electric Company ranges between $. 12 
and S. 16 per kwhr, depending on fuel oil costs (generation costs only). An in house study 
by the NPS lists their generation cost at S. 174. The cost per kwhr over the next forty yean 
using Fall Creek Hydro is S.035 per kwhr. The rates for Fall Creek Hydropower w ill be 
regulated by the Alaska Public Utilities Commission (APUC ). It w ill bo financed entirely 
by private investors, with no government funds, and tho mto o f  return on the investment 
w ill be set by tho APUC. The estimated cost o f the project w ill be 1.8 m illion dollars, 
which includes an intcrtio power line o f  five miles between Gustavus and the NPS 
headquarters and generation facilities.

Reduced electrical costs o f tho Fall Creek Hydroproject would result in savings to tire rate 
payers o f  Gustavus o f  S315,000 per year on average over a forty year span, based on 
projected growth o f tho community. Since the State o f  Alaska subsidizes a portion o f  the 
electric generation costs in rural Alaska, tho above savings would translate to a savings o f
S70.000 per year for residents ot Gustavus and a savings o f $245,000 per year for the State 
o f  A laska; however, this electrical generation subsidy provided by the State o f  Alaska will 
probably not continue much longer bccauso o f declining state revenues. Therefore, a 
cheaper source o f  electricity w ill become even more important to tho resident s o f  Gustavus.

Tho reduced electrical costs o f  tho Fall Creek Hydrcprojcct w ill also result in an annual 
savings to the Park Service o f  $200,000 per year, on average over a forty year span, based 
on projections o f  tho NPS in thoir general management plan for GBNP&P. Some o f  their 
electricity is sold to tho Park concessionaire. In addition. Iho NPS has plans to build a 
diesel generation facility for $2,000,000 and a new fuel o il storage Link farm for another 
$2,000,000, both scheduled for 1998. I f  theso needs were met by private enterprise, 
utilizing tho Fall Creek Hydroproject, the NPS would not only savo the $200,000 per year, 
but also tho capital cost o f  four million dollars for construction. A ll rates charged the NPS 
for electricity would bo approved by the APUC.



The area o f Fall Creek is approximately one mile East o f tho Guslavm-NP Boundary. The 
creek itoolf omptios into Icy .Straits. It was determined by tho NPS in 19X2 that this land 
trado "will not significantly affect tho purpose for which tho Park was established".

The proposed NPS exchange is not pure park property. There are two patented Native 
allotment inholdings in tho park's immediate vicinity o f  Fall Creek. Both have been 
logged twico and one contains a habitable cabin. Although it is tiro NPS policy to acquire 
a ll inholdings within its boundaries, eliminating these allotments as inholdings would 
further negate any need for future appropriations to acquire them.

The proposed hydroelectric project would run o f stream with no impoundment planned. 
Capacity would bo 800kvv initially. Project improvements would consist o f a stream 
diversion structure, two 18 inch pcastocks, 30' x 40' powerhouse, old logging road 
improvements now access road and bridge improvements.

In addition to tho Corp o f Engineers feasibility study and Acres America’s alternative 
energy studies already cited, the following consultants were retained by Gustavus Electric 
Company. The consulting engineering firm o f Poratrovich, Nottingham and Drage, o f 
Anchorage performed stroamflow and hydrologic studies on Fall Creek. Kelius Sewell o f 
Nordic Alaska prepared evaluation and supporting documentation. Energy Control 
Systems Inc., o f Portland, Oregon evaluated design options and cost estimates o f  tho 
project. Icy Strait Environmental Services provided nn environmental assessment o f ( I .) 
the areas major natural attributes, (‘ seustivities o f  these attributes to the proposed hydro 
development, (3 .) bow could the impacts be minimized and (4 .) is there anything that 
strongly argues against hydro development from nn environmental point o f view HDR 
Engineering o f Anchorage provided engineering evaluation and cost estimates.

So far, a ll studies point to a hydroelectric project that can be economically and 
environmentally sound. Gustavus Electric Company i3 willing to do the further studies 
and go through Iho process required to obtain a hydropower license from the Federal 
Energy Regulatory Commission. This w ill allow  tho concerns o f  any governmental 
agencies, onuuzalions or individuals to bo addressed and responded to by the applicant.

In conclusion, I respectfully request that you favorably consider this legislation. This 
project is an excellent example o f  VP A1 Gore*3 opening remarks to the President's Council 
on Sustainablo Development, January 13,1994, "Our objective is results that .are cleaner 
for the environment and cheaper for die economy." and Presidents Clinton's Mandate to 
Preaidonts's Council on Sustainable Development, Juno 1993, "find ways to combine 
economic growth with environmental protection...to bring our people together to meet the 
needa o f the present without jeopardizing tho future."
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S T A T E  O F  A L A S K A

T H E  L E G I S L A T U R E

1995
Legislative 
Resolve No.

23

Endorsing development o f the Fall Creek hydroelectric project near Gustavus.

BE  IT  R E SO LV ED * BY- T H E  L E G IS LA T U R E  O F  TH E  STA TE  O F  A LA SKA :

W H EREA S  electricity used in Glacier Bay National Parkland Gustavus is provided by 
diesel generation; u id

W H EREA S  power consumption in this area is projected to increase; and 
W H EREA S a small hydroelectric project at Fall Creek could satisfy the n teds o f Glacier 

Bay National Park and the community o f  Gustavus well into the 21st century; and
W H EREA S  hydroelectric generation at Fall Creek could result in fuel savings, reduced 

cpera.ing and maintenance costs, and reduced capital expenditures fo r improvements and 
upgrades to the existing power system to meet demand, and thereby reduce power costs to 
consumers; and

W H EREA S  the Fall Creek hydroelectric project is intended to be financed solely hy 
private capital; and

W H EREA S  issues related to Glacier Bay National Park arc frequently contentious, but 
the community o f Gustavus and the National Park Scrv.cc agree that the Fall Creek hydroelectric 
project could be environmentally sound and economically advantageous; and

W H EREA S  the community o f Gustavus recently reaffirmed support o f the Fall Creek

Sou rce
CSSJR 27fRES1



hydroelectric project in a unanimous vote; and
W H EREA S , because the site o f the proposed hydroelectric project is within the 

boundaries o f Glacier Bay National Park and Preserve, an Act o f Congress w ill be needed to 
change designation o f  the land sta.us;

B E  IT  R E SO LV E D  that the Alaska State Legislature endorses private development o f 
the Fall Creek hydroelectric project and encourages the Congress to enact appropriate measures 
to redesignate the land status; and be it

F U R T H E R  RE SO LV E D  that the Alaska State Legislature urges the National Park 
Service and other federal agencies to cooperate with the project developer and state agencies for 
expeditious permitting for the Fall Creek hydroelectric project.

C O P IE S  o f this resolution shall be sent to the Honorable Bruce Babbitt, Secretary o f  the 
U .S . Department o f the Interior; Roger G. Kennedy, Director, National Park Service, U.S. 
Department o f the Interior; Robert Barbee, Alaska Regional Director, National Park Service, U.S. 
Department o f  the Interior; and to the Honorable Ted Stevens and the Honorable Frank 
Murkowski, U.S. Senators, and the Honorable Don Young, U.S. Representative, members o f the 
Alaska delegation in Congress.

%

LR 23 . t .



A U T H E N T I C A T I O N

The following officers o f ihc Legislature certify that the attached enrolled resolution, 

CSSJR 27 (RES ), consisting o f  2 pages, was passed in conformity with the requirements o f the 

constitution and laws o f the State o f Alaska and the Uniform Rules o f the Legislature.

Passed by the Senate April 28, 1995

ATTEST:
^Drue Pearce^Prp/ident o f the Senate

Suzi Lowell, Chief C lerk o f the House

A C T I O N  B Y  G O V E R N O R

Approved by the Governor. . 1 9  _£ L

Tony KnowleaftSovemor o f Alaska
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G u s t a v u s  ^  ' y '  \ r  

C o m m u n it y  
A s s o c ia t io n  J /

Post Office Box 62 
Gustavus, Alaska 99826

D I C K  L E V I T T  
P . O . B O X  
G U S T A V U S  A K  
9 9 8 2 6

4 - 2 4 - 9 5

D E A R  M R .  L E V I T T

T H E  G U S T A V U S  C O M M U N I T Y  A S S O C .  H A D  A N  A D V I S O R Y  V O T E  F R O M  
T H E  G E N E R A L  M E M B E R S H I P .  T H E  V O T E  A P P R O V I N G  T H E  P R O P O S E D  
H Y D R O  E L E C T R I C  P R O J E C T  I S  A S  F O L L O W S ;  2 9  I N  F A V O R ,  0  A G A I N S T .

T H A N K  Y O U

T 0  M O R R O W  
P R E S I D E N T  G . C . A
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May 9, 1995 

Letter

Commissioner Frank Rue 

Alaska Department of Fish and Game



Oct .Lf l  ' : :  7 :5 0 F10 P. 1

TONY KNOWLES, 0  OVCRNOH

D EPA RTM EN T  OF F ISH  AND  GAM E
OFFICE OF THE COMMISSIONER

PO 00X23310 
JUNEAU. ALASKA 99802 5529 
PHONE’(007) 4GS 4100

May 9. 1995

Mr. Richard Leavitt, President 
Gustavus Ulcctric Company 
P.O. Dox 102 ,
Gustavus, AK 99826

Dear Mr. Leavitt:

Thank you for your April 10 letter and subtequent visit to inform me o f recent developments 
regarding your proposed Falls Creek Mini Hydropower System, and the opportunity to advance 
the project by trading Glacier Bay National Park lands for lands in the Dude Creek Critical 
Habitat Area.

The Alaska Department o f Fish and Game (ADF&G) is willing to consider the proposal to add 
a portion o f the Dude Creek Critical Habitat Area to Glacier Bay National Park, since it appears 
that management by the Park Service would maintain the Y ah ies for which the Critical Habitat 
Area was established. However, a conaition o f any trade involving Dude Creek Critical Habitat 
Area lands should be that the Park Service allow hunting and other use* that * re described in 
AS 16.20.610(d) establishing live Dude Creek Critical Habiut Area to continue.

Because critical habitat areas are established by the legislature, legislative action will likely be 
required to accomplish the proposed land trade. In addition, some lands contemplated for trade 
may be Mental Health Trust lands, requiring approval by the Mental Health Trustees and 
possible compensation prior to transfer to the Park Service The Department o f  Natural ‘ 
Resources (DNR) would be the appropriate agency to address this question.

With regard to specifics o f your proposed hydropower project, ADF&G will work with you to 
address ways to avoid conflicts between withdrawal o f  water from Falls Creek (Kaauhecna 
Creek) and maintenance o f fish populations and habitats in Falls Creek. The issue o f the power 
project Uilrace diverting returning adult Falls Creek fish (coho, pink, and chum salmon, Dolly 
Vnrden and cutthroat trout) from productive spawning areas in Falls Cr*ek must also be 
addressed. The most likely effects o f the project may be on subsistence use o f pink, chum, and 
coho salmon, particularly upon the Native allotment owners in the project vicinity.



M r. Richard Leavitt •2- May 9. 1995

Thank you for keeping us informed o f recent project developments. Regional Supervisor Lana 
Shea and Area Habitat Biologist John Palmes o f our Habitat and Restoration Division will 
continue to work with you on the land trade request and to resolve the concerns mentioned 
above. Please include Ms. Shea on the committee being formed to recommend the best plan for 
the land trade, Thank you.

cc: Ellen Fritts, AD&FG, Juneau
Debra Clausen. AD&FG, Anchorage 
Lana Shea, AD&FG, Douglas 
John Piilmcs. AD&FG. Douglas 
Ron Swanson, DNR

Sincere ly ,

Frank Rue 
Commissioner


