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Preface

Canada's Pacific fisheries are at a crisis point . This year, following two depressed
years, the economic circumstances of the commercial fisheries are exceptionally
bleak. In addition, there is a growing concern about the precarious condition of
many of our fish stocks and increasing anxiety among Indians about their tradi-
tional fishing rights and among sport fishermen about their recreational opportuni-
ties . Although aggravated by current conditions, the economic problems and other
concerns are rooted in fundamental deficiencies in fisheries policy . However, within
an improved policy framework, we can turn what is now a bleak and problematical
picture into an exceedingly bright one in the future . Our resources are remarkably
rich ; indeed they are enviable in comparison to those of most other fishing regions .
And while some stocks are depressed, they are generally in much better condition
than the heavily exploited resources in much of the rest of the world .

Our predominant resource, the Pacific salmon, is truly exceptional : it is one of the
world's most highly valued food fish ; it affords superb recreational opportunities ;
and its migrations throughout the coast and far into the waterways of the interior
has made it the touchstone of many of the native Indians' cultural and spiritual
traditions, which continue to enrich the Canadian social mosaic . In addition to all
this, salmon are highly responsive to enhancement. Herring also provide unusually
valuable food products ; and many other species of fish, shellfish and crustacea are
valuable as well .

This report identifies opportunities for reorganizing the commercial fisheries to
put an end to their chronic instability and poor economic performance and start
them on a healthier course of development, for preserving and enhancing
sportfishing opportunities, and for securing Indians' traditional access to fish. These
are not just theoretical possibilities ; they are attainable through established techno-
logies and regulatory methods, and at a cost that is modest relative to the benefits .

The Commission on Pacific Fisheries Policy, appointed by the Governor General
in Council of Canada on January 12, 1981, was charged with the task of finding
ways to improve the conditions of Canada's Pacific fisheries . Its terms of reference,
reproduced in Appendix A, instruct me, as Commissioner, to investigate and to
make recommendations regarding most of the major issues of governmental policy
relating to Canada's Pacific fisheries, with the exception of international arrange-
ments . The scope of my inquiry has therefore been wide, including such disparate
matters as fisheries resource management and conservation, industrial regulation,
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sportfishing policy, Indian rights, environmental protection, problems of Yukon,
intergovernmental arrangements, administration, enforcement and research. The
issues that required investigation are not only very broad but, as this report reveals,
are also exceedingly complicated, intertwined, and difficult to unravel . To redesign
fisheries policy in a way that will be both feasible and effective in resolving its
current deficiencies is a formidable challenge .

The information in this report has been obtained in a variety of ways, the most
important being the Commission's public hearings . All those who wished to make a
presentation on the matters within the terms of reference were invited to participate
in hearings set up in coastal and interior centres in British Columbia and Yukon .

The hearings took place against a background of anxiety about the state of the
fisheries and uncertainty about government regulations . Soon after the Commission
was struck last year the Department of Fisheries and Oceans announced a series of
new restrictions on commercial and recreational fishing . The ensuing debate over
these measures, and the way they were implemented, heightened concern about
fisheries policy . At the same time, Canada's important negotiations with the United
States over a new international accord, relating mainly to interception of Pacific
salmon, faltered and raised new apprehensions . And several industrial development
projects have recently generated public controversies over their impacts on fish
habitat . The concern generated by these issues and the generally depressed eco-
nomic condition of the industry have created deep dissatisfactions with government
regulatory policy, and no doubt account for the high level of interest and participa-
tion in the hearings.

One hundred and fifty-one individuals and organizations (listed in Appendix B)
were registered participants . These included virtually all commercial and
sportfishing organizations, many Indian tribal councils and bands, environmental
groups, professional associations of biologists and foresters, industrial organizations,
governmental agencies involved in the fisheries and other resource industries, and a
large number of individuals .

In November 1981, after the first round of hearings, my Preliminary Report,
Conflict and Opportunity : Toward a New Policy for Canada's Pacific Fisheries was
published.' In addition to recommendations relating to commercial fisheries regula-
tion, that report reviewed all of the other major issues within my terms of reference,
providing up-to-date information and identifying problems and possible solutions .

A second round of hearings was then scheduled . Each of these new sessions was
devoted to one of eight subject areas : habitat management, salmonid enhancement
and aquaculture, Indian fisheries, recreational fisheries, research, licensing inspec-
tion and product regulation, enforcement, and administration and consultative
arrangements . At each, the Department of Fisheries and Oceans presented a back-
ground paper on the issue, and participants could present supplementary briefs
concentrating on the changes needed .

In the two rounds of hearings, the Commission received 193 written submissions
(listed in Appendix B), which were examined in 67 days of public hearings held in
11 centres in British Columbia and Yukon. The discussions of these briefs and
related testimony have been compiled in 14,328 pages of verbatim transcript .

In order to broaden participation in the inquiry, I also held informal meetings in
some of the smaller communities that have a significant interest in fisheries . Meet-
ings were held in 16 towns and villages along the coast and in the interior, many of
them in Indian communities. These less-structured discussions contributed a great
deal to my understanding of local problems as well as to the more general policy
issues I was required to examine .
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Information was also obtained from a variety of other sources : a number of
specialists were employed to gather information and analyze problems ; the Depart-
ment of Fisheries and Oceans, the Department of Environment, British Columbia's
Ministry of Environment, and international regulatory commissions provided infor-
mation and assistance ; official studies and reports, as well as academic and other
published documents were also used . And finally, information was gathered in
informal ways through conversations with fishermen in ports, by tours of fish plants
and trips with commercial and recreational fishermen, and by visits to research
stations and to traditional Indian fishing camps . Some of this information is con-
tained in the supplementary documents listed in Appendix C .

While I encountered a number of difficulties in organizing and conducting this
inquiry, the administrative arrangements with the government in Ottawa proved to
be the most frustrating. They have been entirely unsuitable for a Commission of this
kind, which by its nature must not only be independent in carrying out its work but
expeditious in recruiting staff and carrying out its business . Having to deal with
three departments of the federal government, I encountered excruciating delays in
obtaining the necessary approvals to hire expert assistance, excessive paperwork,
and delays of months in payments to my staff. This has added considerably to the
cost of this Commission in both time and money . I emphasize that these difficulties
are not attributable to the Department of Fisheries and Oceans in Vancouver, which
assisted the Commission at every opportunity, nor to any individual, but rather to
the system of financial and administrative control involving the Department and the
Treasury Board in Ottawa. This has proven to be an obstacle rather than an aid to
efficiency and economy in conducting this investigation .

To design an appropriate policy for the future, and to implement it successfully,
the cooperative participation of those who will be most directly affected by it is
essential .

. . . it is the establishment of a common interest, collectively viewed, that
is paramount . It is the resolution of conflict and the re-direction of effort
toward common interests and goals which will make the system work to
the greater benefit of all . Consultation is not the end - it is only one of
the means . '

This Commission has set the stage for this cooperation . It has induced those with
interests in the fisheries to articulate their problems and to suggest policy changes
that are defensible in the face of conflicting viewpoints . The interchanges at public
hearings have broadened each group's appreciation of the problems of others and
tempered uncompromising positions . And coverage of the process by the public
media has alerted a broader public to the need and possibilities for policy improve-
ments .

Those involved in the fisheries recognize that these changes must be major if our
resources are to be properly managed and if we are to realize the potential benefits
they are capable of yielding . In spite of serious differences of views, commercial,
sport and Indian fishermen, as well as others with interests in the natural environ-
ment and other industries, are not only willing to participate in the next phases of
policy change but are anxious to do so .

The present disarray on the Pacific Coast of Canada is so extreme that
the fundamental issues must now be examined, and major solutions
identified . We are convinced that such solutions are available, and that
they must be implemented in a very short period of time. A commitment
is required from all participants to make the necessary and perhaps
painful adjustments . . . . '
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Our goal is to enable our fisheries to realize their full potential contribution to the
economic and social welfare of Canadians . From the present vantage point, we have
a long way to go, and to reach this goal will be difficult . But the momentum gener-
ated by this Commission and the general readiness for change has created an
unusual opportunity. The government would be wise to take advantage of it with
bold and immediate action .

Vancouver Peter H. Pearse

September, 1982

FOOTNOTES

I . P.H. Pearse, Conflict and Opportunity : Toward a New Policy for Canada's Pacific Fisheries . The
Commission on Pacific Fisheries Policy, Vancouver, November 9, 1981 .

2. Fisheries Council of Canada, Exhibit #91, p . 5.

3 . B.C . Packers Limited, Exhibit #98, p. I .
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CHAPTER 1

POLICY OBJECTIVES

To achieve change is difficult; however, that
does not mean it should not be attempted.
But to attempt change . . . without a policy
. . . is to plow the sea.

NATIVE BROTHERHOOD OF BRITISH COLUMBIA '

We begin with a paradox. We have some of the world's
most valuable fish resources, they are capable of yielding
great economic and social benefits ; yet many commercial
fishermen and fishing companies are near bankruptcy,
sport fishermen and Indians are preoccupied with declin-
ing opportunities to fish, and the fisheries are a heavy
burden on Canadian taxpayers .

The problems now facing the Pacific fisheries are
numerous, grave and very complicated. They include
overfishing, conflicts among users, overexpansion of the
fishing fleets, and eroding marine and freshwater habitat.
As one group put it at the public hearings, "The problems
in the industry boggle the mind . On every hand there is a
crisis and a fundamental problem that must be solved."'
And words like "dilemma," "predicament" and "chaos"
were commonly used .

Major and fundamental changes in fisheries policy are
needed to correct this situation and to achieve the policy
objective stated in this Commission's terms of reference
of ensuring "that fish resources and their use make the
highest possible contribution to the economic and social
development of the people of Canada."

The Need for Policy Reform

In the course of this inquiry I have been offered an
astonishing variety of explanations for the problems that
afflict the fisheries, ranging from avaricious fishermen to
abusers of the habitat, natural predators and incompetent
managers . Some support, at least, can be found for all of
these. But my inquiry pointed inescapably to deficiencies
of government policy : uncertain objectives, weak and
outdated legislation, bad organization, contradictory pro-
grams and confusion. The cost of this disarray has been
staggering . I emphasize this at the outset not to cast
blame but rather to explain the context of what follows .

The deficiencies in policy arise primarily from three
sources : history, regional differences, and rapid change
which has overtaken the government's rate of response .

The present complex regulations, which govern virtu-
ally every fishing activity, have resulted from a long suc-
cession of governmental responses to particular problems
at particular times . As a result, regardless of the effective-
ness of the individual measures in serving their intended
purposes, the policies are neither coherent nor well suited
to modern needs .

Related difficulties have arisen from the necessity of
adapting national fisheries policy to suit widely differing
regional conditions . Much of the legislation and adminis-
trative structures have been designed to meet the needs of
the Atlantic, the Great Lakes, and other inland and
northern fisheries. The resources, patterns of utilization,
economic, social and political circumstances of these
areas are different from those of the Pacific . Thus, the
regulatory arrangements and administrative structures
are often unsuitable for the west coast . Moreover, Parlia-
ment, ministers and federal public servants must divide
their attention among the various regions and weigh the
needs of the Pacific fisheries against those of other
regions .

This is not to say that the Department of Fisheries and
Oceans has been unresponsive to the problems of Pacific

fisheries. Indeed, the last dozen years have seen remark-
able changes in their regulation and management. But
these innovations have taken place in a piecemeal fashion
without a clearly articulated policy objective to guide
them. The result has been unpredictable and inconsistent
regulation.

The lack of cohesive, consistent and forward-looking
policies and programs with respect to fisheries manage-
ment, enhancement and environmental protection is the
single most important criticism of the Department of
Fisheries and Oceans' activities on the Pacific coast. Par-
ticipants in the Commission's hearings repeatedly charac-
terized the Department's policies as -being passive or
reactive rather than purposeful :

The present fisheries management system on
the Pacific Coast can best be described as
reactive ; that is, it functions primarily with-
out a planning philosophy and is subject to
the planning strategies of other, often com-
peting, resource sectors and fishing interests .
Thus, priorities for traditional fisheries man-
agement activities (enforcement, regulation,
habitat protection, etc.) are usually set by the
activities that triggered the reaction in the
first place and not through deliberate or
active fisheries management goals or plan-
ning. It is obvious to us that fisheries manage-
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ment and fish will continue to lose under a
continuation of the reactive system . '

At present, who amongst us can truthfully say
what is the objective of the fisheries? '

What has been lacking is a comprehensive
long-term plan that specifies particular
goals . . . . 5

The myriad of special problems that are fac-
ing the Pacific fisheries today . . . have arisen
from a lack of policy and firm practices . . . .6

Another frequent complaint was that policy decisions
are often poorly documented and fail to demonstrate that
those who promulgated the policy proposals have an ade-
quate understanding of the issues . Policies presented are
often quickly changed apparently in light of facts that
were not taken into account during policy formulation .

The cut, chop and change approach has cast doubts on
the competence of Departmental staff, has led increas-
ingly to a lack of public confidence in the Department's
capacity to manage the resource and has opened the
administration to partisan pressure from groups who
know that Departmental policy statements can be
changed if enough protest is raised .

This lack of direction has been a source of frustration
to fishermen attempting to plan their affairs in an orderly
way .

One plea often heard from processors, fisher-
men, recreational and other interests is for a
consistent and long-run policy by govern-
ment. What government calls "creative ad
hocery" in policy formulation continuously
frustrates those who are required to make
decisions in the investment of their finances
and labour in the industry . It is one thing to
change the rules of the game and it is quite
another to keep moving the goal posts . '

In addition, the credibility of the government's policy
making in recent years has been repeatedly undermined
by announcements and decisions that are not acted upon .
Examples, discussed later in this report, include commit-
ments to devote licence fee increases to fleet reduction ; to
eliminate subsidies on vessel construction ; to levy
charges to recover the cost of salmonid enhancement ;
and repeated declarations that royalties would be levied
on salmon this year. Not all these changes were wel-
comed by those who would be most affected, but the fact
that they were not acted upon destroys confidence in the
government's dedication to fisheries management .

Fisheries authorities must, of course, retain some flexi-
bility because of the unpredictability of fish stocks, eco-
nomic conditions and other factors ; but the uncertainty

about regulatory intervention must be minimized and the
long-term goals and methods to be used in achieving
them made clear .

A clearly articulated policy is also required by the users
and regulators of other resources. Because the fish
resources of the Pacific coast, particularly salmon, are so
affected by other activities, fisheries objectives must be
specified, at least in broad terms, in order to assess
whether they can be reconciled with developmental plans
for other resource industries . This is essential, also, for
those who manage the fisheries ; otherwise they can only
guess at the criteria they should use in making decisions
which inevitably leads to inconsistency and criticism.

Finally, articulated policy objectives provide the neces-
sary framework for designing appropriate and consistent
regulations and administrative procedures .

Policy Objectives

I present here the general objectives that provide the
framework for my recommendations in subsequent chap-
ters . For the most part, these objectives build upon the
broad policy goals set out in my terms of reference,
reproduced in Appendix A .

Resource conservation Fisheries policy must first and
foremost ensure that the resource is properly protected
and, whenever advantageous, enhanced . This obviously
calls for careful regulation of the level and form of har-
vesting . Equally important, it calls for the protection of
the freshwater and marine habitat upon which our major
stocks depend. In addition, it implies a need for institu-
tional and financial arrangements that will allow us to
take advantage of opportunities for enhancement . And
finally, it requires sufficient data and research to ensure
that all these activities are carried out effectively .

Maximizing the benefits of resource use This means
ensuring that the resources available for harvesting

"make the highest possible contribution to the economic
and social development of the people of Canada, espe-
cially of those resident on the Pacific coast of Canada,
recognizing that this contribution may be realized in eco-
nomic, recreational and other social forms ."8 This
requires that the resources are allocated to those who can
make the most valuable use of them and that whoever
uses the resources does use them in the most beneficial
way .

The first requirement is the most difficult to meet .
Because of the common property nature of the fisheries
and the need to constrain the total catch within biological
limits, various groups that compete for the catch are pre-

occupied with their shares ; this gives rise to the pervasive
allocation problem, and is the source of "gear wars ."
Since the values generated by commercial, Indian and
recreational users are so different, solutions to this prob-
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lem call for social and cultural as well as economic judge-
ments . The second requirement implies that the commer-
cial fishery will take its catches efficiently, without the
wasteful use of labour and capital in overexpanded fleets
that now plague the industry ; that sportfishing values will
be preserved by appropriate regulation ; and that Indians
will use their catch in the most beneficial way .

An acceptable fisheries policy must also take account
of prevailing concepts of fairness in resource allocation
even though they are typically difficult to reconcile with
one another and with efficiency .

Economic development and growth My terms of refer-

ence direct me to make recommendations toward ensur-
ing that the "vigor of the fishing industry is maintained
and advanced, and its structure, ownership and control is
consistent with industrial efficiency." The goal of promot-

ing economic development and growth embodies at least
two supplementary objectives :

i) To improve incomes in the fisheries . Returns to
labour and capital are typically low and unstable ;
much better returns are potentially attainable by a
rationalized industry.

ii) To develop the economic opportunities of coastal
communities and Indian people . My terms of refer-
ence draw attention to both the social and economic
contribution of fish resources . These are closely

related in the fishing communities and Indian settle- _
ments along the coast and in the interior of British

Columbia and Yukon . My recommendations regard-
ing licensing arrangements are aimed at improving
the economic base and social stability of these com-

munities.

Social and cultural development Since fisheries policy
bears heavily on certain groups, it should be designed to
be consistent with, if not promote, public objectives with

respect to those groups. In this report, social concerns
influenced my recommendations in several ways. In addi-

tion to the special needs of coastal communities, I have
taken into account the special economic problems of
Indians and their unique dependence on fish for nutri-
tional needs and cultural activities . I have also taken into

consideration the need to preserve recreational opportu-
nities and to protect the commercial fisherman's lifestyle .

In these strained times, we should remember
that it is often the varied and colourful user
groups within the industry, and not just the
rich fish stocks and their beautiful environ-
ment, that make this industry one of the most
satisfying to be a part of.9

Accordingly, in making my recommendations I have
taken pains to ensure that fishermen will not be arbitrar-
ily excluded from the industry, that they will be able to

participate in a freely competitive industry and that they
will be fettered no more than necessary by regulatory
control .

This does not mean that I agree with those who advo-
cate a return to former practices, older technologies and
an earlier way of life. Although I believe in learning from
past experience, I do not believe that the fisheries of past
decades offer a suitable model for the future. Change is
not only inevitable but also desirable . But new policies
must be designed so that they can be implemented with
minimum dislocation of those who have established posi-
tions in the fisheries .

Returns to the public My terms of reference instruct
me to make recommendations to ensure that the eco-
nomic returns from fishing accrue to fishermen to the
extent that they represent "fair and reasonable returns to
commercial fishing enterprises . . . ." Beyond that, the
returns should accrue to the Crown, through "charges
levied by the Crown for rights to fish . . consistent with
the value of resources recovered. . . ."

At present, the fisheries are a heavy burden on taxpay-
ers, and relatively few commercial fishermen are enjoying
earnings in excess of "reasonable" returns to their labour

and capital . But fleets better adjusted to the available
resources could undoubtedly yield very substantial net

gains. My recommendations for rationalizing the fishing
fleets and improving their economic performance are
therefore coupled with recommendations to capture some
of the gains for the public.

Flexibility One of the most conspicuous characteris-
tics of the fisheries, especially the commercial fisheries of
the Pacific coast, is their susceptibility to rapid change -
change in resource abundance, in markets, and in fishing
technology and effort . In recent decades major fisheries
have suddenly emerged, others have disappeared, and the
commercial and sportfishing fleets have been transformed
in their size and structure. Although the forms of future
changes are unpredictable, we can assume that change
will continue. Thus, in order to avoid the reactive
changes in policy that create an environment of uncer-
tainty and instability, policy must be designed to be resi-
lient and durable in the face of continuing shifts in the
external environment. This is an important concern in
my pioposals for redesigning all types of fishing licences .

Administrative simplicity Obviously, a successful pol-
icy must be amenable to administration and enforce-
ment . In the past, the Department of Fisheries and
Oceans has often found itself with insufficient manpower
or information to administer its policies effectively or to
enforce them consistently . In many cases the resources
available for administration and enforcement are too
meagre; but frequently the effectiveness of management
and regulation could be improved by adopting different
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approaches, ones that conflict less with private incentives
and are more conducive to self-regulation. As far as pos-
sible, I have recommended regulations that do this .

Conflict, Vested Interests and Inertia

While those involved in the fisheries generally recog-
nize that major changes are essential and urgent, they are
apprehensive when particular proposals are advanced .
This apprehension is rooted primarily in the environment
of conflicting interests that embroils the fisheries. To
effect constructive change, this special characteristic of
the fisheries must be recognized and dealt with.

Conflict has characterized the Pacific fisheries from its
beginnings. Hostilities have existed between various sec-
tors of the commercial fishery, Indian and recreational
user groups, between fisheries interests and other indus-
trial activities, between federal and provincial govern-
ments, and between Canada and foreign nations . The
continuous conflict can be traced to a number of causes.
Undoubtedly, the most important is the common-
property characteristic of the resource, which distin-
guishes it from most other natural resources . Since all
groups draw from the same pool of resources, they com-
pete with one another to protect and increase their
shares . The inevitable conflicts are aggravated by the rel-
atively low incomes and recurrent economic stress associ-
ated with the fisheries .

Under pressure from users, the government has often
intervened to protect one user group from another . The
measures taken have sometimes created obstacles to
efficient allocation and use of the natural resources, an d
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produced a regulatory morass which cannot be recon-
ciled with any logical long-term objectives . Moreover,
few have had the desired result of eliminating conflict for
long.

Conflict arises from other sources as well, from the
international problem of shared stocks and interceptions,
overlapping constitutional responsibilities, and the
impact of other industries on the fish habitat.

In addition to conflicting interests, vested interests
pose an obstacle to introducing changes . The strongest
resistance to regulatory reform typically comes from the
regulated groups because they have adapted themselves
to the prevailing system.

Because of these conflicting and vested interests, policy
changes will usually benefit some at the expense of oth-
ers. Thus, politicians and resource managers have found
it difficult to make the major reforms needed. The result
is a profound inertia in the fisheries, a resistance to major
change in spite of general agreement that worsening cir-
cumstances have made such changes essential .

For these reasons, I have gone into great detail in
recommending changes . My concern is to lay out a plan
of reform that states clearly what particular measures are
proposed and what their impacts would be on different
groups. The kind of policy changes that I propose in this
report will call for the concerted attention, for some time
at least, of all the players - the fishermen, processors,
competing users of the habitat, the public service and the
legislators . If this is forthcoming, the effort will be richly
rewarded.
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CHAPTER 2

THE RESOURCES

Our basic thrust is that fish and their stock
strength are the important issues . Without
fish we have no fisheries, and without a sound
biological basis and a positive goal-oriented
planning philosophy for their management,
we have no guarantee for a long-term fish
supply.

NORTH-PACIFIC INTERNATIONAL CHAPTER OF
THE AMERICAN FISHERIES SOCIETY '

Fisheries policy must begin with the resource base. So
it is appropriate that the first of several issues identified
for investigation in the Commission's terms of reference
is "the condition of the stocks of fish within Canada's
jurisdiction off the Pacific coast, current levels of utiliza-
tion and their relationship to optimum rates of use . "

The initial public hearings revealed a great deal of
uncertainty regarding data on fish stocks, which some-
times impeded informed discussion about appropriate
policies and the impacts of various options . Accordingly,
the Commission made a special effort to investigate the
status of the fish stocks and its findings are presented in

this chapter .

PRODUCTION AND POTENTIAL S

To provide some perspective on the significance of the
various species, Table 2-1 shows recent catch levels for
the important categories of fish off the Canadian Pacific
coast and our estimates of their maximum sustainable
yields . The catch data include the Canadian catch in the
commercial, sport and Indian fisheries . (The catch does
not necessarily reflect production from Canadian stocks
because Canadian fishermen make significant intercep-
tions of fish produced in United States waters and vice

versa. )

The dominance of salmon in Canada's west coast catch
is readily apparent, as is the significant shortfall in the
current catch of salmon from potential levels . Herring,

which have shown even more erratic levels of yield, are
second in importance, and current catches are also far

below potential levels . These two fisheries dominate the

total yield. The catch figures are averages for recent
years, and do not reflect the volatility of fisheries on this
coast, particularly salmon and herring .

Table 2-1 Current and potential yields of the major spe-
cies of fish

current maximum
annual sustainable

units catch yield

salmon millions of pounds 155' 300 - 600
sockeye 36
chum 32
pink 37
coho 28
chinook 22

herring thousands of metric tons 54b 140-200
halibut millions of pounds 8` 15
other groundfish thousands of metric tons 29d 35-105
shellfish and
others millions of pounds 14' 24+

' Includes commercial, sport and Indian catches, average for the years
1971 to 1980 .
Average for the years 1971 to 1980.

` Catch by Canadian fishermen only, average for years 1977 to 1980 .
° Average for the years 1976 to 1980.
` Average for the years 1976 to 1980. Oyster production of 5 .65 million
pounds is excluded because it is mainly a mariculture product .

Sources: The catch statistics provided were compiled from background
papers prepared for this Commission . Maximum sustainable
yields were estimated by the Commission's researchers .

The total yield has remained fairly stable over the past
three decades, but the composition has changed
markedly : herring production collapsed dramatically and
then recovered; salmon stocks have had a mixed pattern
of declines and recoveries ; halibut stocks have declined ;
and a number of minor fisheries have expanded .

The wide ranges in the estimated sustainable yields
reflect the quality of the data available for analyzing the
status of our fish resources, which varies a great deal and
in some cases is very weak . For some species we have

good historical records of catches and consistent moni-
toring programs aimed at population assessment . For
others, especially some of the salmon stocks, data neces-
sary to make accurate estimates of potential productivity
are meagre and inconsistent . Thus, in many instances,
our best estimates are imprecise . The research needed to
overcome this inadequacy of information is discussed in

Chapter 6 .

SALMON

The five species of Pacific salmon are by far our most
important fishery resource in both quantity and value.
While they have been known by a variety of common



10 THE RESOURCES

names, they are referred to in this report as sockeye,
chum, pink, coho and chinook. These five species differ
in important respects including their productivity,
dependence on freshwater habitat, size, behaviour and
susceptibility to fishing gear, longevity, quality character-
istics, and markets .

Salmon have been used by native Indians from time
immemorial,' and they have supported an industrial
fishery for more than a century . Salmon became the
region's second export item (after furs) when the Hud-
son's Bay Company began exporting salted salmon from
Fort Langley on the Fraser River in 1830. The first com-
mercial cannery in British Columbia began operation in
1870, also on the Fraser River . Canneries had expanded
throughout the coast by the turn of the century, as had
the exploitation of salmon stocks.

Until 1903 any variety other than "red" salmon (sock-
eye, chinook or coho) was rejected by the canners . But
because salmon runs were poor in 1903, canners began
processing the prolific pink and chum salmon . Their use
increased sharply in 1911 in response to a disappointing
catch of Fraser River sockeye and increased demands for
canned salmon. Since then, pinks and chums have held
an important place in the commercial salmon fishery .

Table 2-2 indicates recent catch levels in the commer-
cial, sport and Indian fisheries . (Because Canadian fisher-
men make significant interceptions of salmon produced
in United States waters, and vice versa, the catches do
not reflect production from Canadian stocks exclusively .)
These data reveal a number of significant facts : the com-
mercial sector dominates the catch, taking 93 percent of
the total ; net gear takes almost all the sockeye, pinks and
chums, while troll gear takes most of the coho and chi-
nooks; the sport fishery takes a significant share of chi-
nook and coho and little else, and accounts for about 4 to
5 percent of the total catch ; the Indian fishery accounts
for about 2 percent and is directed primarily at sockeye .

Stock Trends

To accurately measure the salmon stocks produced in
Canadian waters requires adding together the harvests in
the commercial fisheries and adjusting the total for for-
eign fish, interceptions by foreign fleets, catches in the
Indian and sport fisheries, and escapements . We are not
able to measure these various components of the stocks
with equal reliability even in recent years, and for earlier
periods some of the data are unavailable . Nevertheless,
some long-term trends can be inferred from the records
of commercial landings .

Figure 2-1 depicts commercial salmon landings by
Canadian fishermen since 1915, measured by the number
of fish and the number ofPounds. Both are plotted (using
the best information available) in terms of their moving
10-year average in order to smooth the wide fluctuations
between cycles and years .

Figure 2-1 Commercial landings of all salmon in num-
bers of fish and landed weight since 1915, in
ten-year averages .a

25

2 0

1 5

i o

5

1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 19 90

aThe figure plotted for each year is the average of landings recorded in that year
and the preceding nine years .

Sou rc es : See footnote 3 .

Table 2-2 The catch of salmon by sector

commercial fishery

seine gillnet

thousands thousands thousands

troll sport fishery Indian fishery all fisheries

thousands thousands thousands
of fish' percent of fish' percent of fish' percent of tish° percent of fish' percent of fis h

sockeye 2,003 35 3,045 53 363
chum 1,328 48 1,341 49 21
pink 6,380 69 1,421 15 1,408
coho 492 12 447 11 2,550
chinook 65 4 136 8 1,122

all salmon 10,268 43 6,390 27 5,46 4

1971 to 1980 10-year average .
b Most recent estimates.

6 0 377 6 5,788
1 0 59 2 2,749
15 25 .5 37 .5 9,271
61 615 15 55 1 4,159
66 355 21 32 2 1,710

23 995 4 560 2 23,677

Sources : See Footnote 2.



The number of fish landed reveals no distinct long-

term trend . Landings in the 1930s averaged just under 20
million fish, and in the 1940s and 1950s just over 20 mil-

lion . Since then they have increased slightly to average 23
million in the 1960s and 22 million in the 1970s . The rise
in the last two decades can probably be credited largely
to increasingly stringent restrictions on the commercial
fishery for most species . These restrictions, introduced for
many stocks in the early 1960s, and the more precise
regulation of some stocks - particularly Fraser River
sockeye and pinks placed under management of the
International Pacific Salmon Fisheries Commission -
allowed increased escapement, which was critical to stock

expansion .4 In addition, more intensive habitat protec-

tion and conservation efforts begun in the 1960s ; and the
early fishways, hatcheries and spawning channels, have
undoubtedly contributed to the rise to some extent .

The historical record of pounds of salmon landed
reveals some interesting fluctuations . Average landings
were relatively stable during the 1930s, 1940s and 1950s
at about 150 million pounds per year . Then a noticeable
decline occurred in the 1960s, when the average fell to
137 million pounds . In the 1970s the average recovered to
142 million pounds.

While the pounds of fish landed declined during the
1960s, the number increased . This can be explained
partly by the declining average size of all species except
sockeye taken in the commercial fishery .' This is believed
to reflect genetic responses to continuous fishing with
nets that tend to take a higher proportion of the larger
fish from most stocks . It could also be due to the increas-
ing proportion of the catch being taken by troll vessels ;
the average age and size of chinook and coho caught with
troll gear has apparently been declining since the 1920s .6

Analyses of the catch and escapement data that are
available for the last two or three decades, together with
the longer-term information on catches, allow us to make
some observations about trends in stocks and potential

yields . The Commission, with the help of expert advisors,
has made these analyses for each salmon species by

major production areas. The detailed findings relating to

present and potential catch . and escapement from these
stocks are presented in Appendix D, and are only briefly

summarized here .

Sockeye Landings of sockeye historically were sub-
stantially higher than they have been in recent decades .
(See Figure D-1, Appendix D .) Fraser River stocks,
which have contributed over half of the total sockeye
catch in the 1970s, were devastated by the disasters at
Hells Gate in 1913 and 1914 . Fishways to improve the
upstream passage of sockeye at Hells Gate began operat-
ing in 1945, and Fraser sockeye stocks recovered from an
average annual abundance of 3 .1 million fish in the 1914-
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1949 period to 5 .5 million in the 1950-1980 period.' Since
1940, Fraser sockeye have been managed by the Interna-
tional Pacific Salmon Fisheries Commission .

Catch and escapement analyses show that stocks are
stable or increasing in all areas except for the central
coast region and Rivers-Smith Inlets, where stocks have
been declining . Strict controls have been placed on
fishing for the Rivers Inlet stocks, however, and there are
encouraging signs that the decline is being reversed .

The optimum average annual catch of sockeye, coast-
wide, is estimated to be some 11 .1 million fish, 4 .1 million
greater than the 7 .0 million currently taken . (This number
is greater than that given in Table 2-2, which applies to a
different period.) (For present and potential catch and
escapement data broken down by area, see Table D-1,

Appendix D .)

Chum Chum landings declined throughout the 1950s
and the first half of the 1960s . Only recently has it been
recognized that chum salmon are much less productive
than other species and thus can sustain a catch of only a
small fraction of the total stock . The persistent decline is
believed to have resulted from excessive harvesting
throughout most of this century . Recovery began in the
late 1960s on the south coast - the most important area
- after the commercial fishery had been severely
restricted to allow increased spawning escapements .' (See
Figure D-2, Appendix D . )

Analyses show that Fraser River stocks are now
increasing significantly . In most other areas the stocks
appear to be stable or increasing slightly except for the
northwest Vancouver Island area where a recovery,
which began in the late 1960s, has not been sustained,
and the southern Queen Charlotte Islands area, where a
decline has persisted since the mid 1960s .

Analyses of current and optimum chum salmon yields
indicate that current catches, which average just under

1 .5 million fish, could be more than doubled to 3 .2 mil-

lion fish or more. Almost half of the potential for
increased chum harvests lies in the Fraser River stocks,
but in all areas the optimum is significantly greater than
current catches . (See Table D-2, Appendix D for details . )

Pink The pink salmon catch has varied widely from
year to year due in part to its two-year cycle and in part
to fluctuations in population sizes. However, no long-
term increase or decline is apparent. (See Figure D-2,
Appendix D .) And the remarkable reinvasion of pinks

into the upper Fraser River system since 1945, when
fishways were built at Hells Gate, has offset the extinc-
tion of many small local stocks .

Analyses of catch and escapement data indicate that
stocks have been stable or increasing moderately in most

areas . Fraser River (odd year) stocks show a strong rising

6
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trend, whereas the Queen Charlotte Islands (even year)
and the Strait of Georgia (odd year) stocks show declines .

While the catch along the coast varies widely from year
to year, the average is about 10.5 million fish . The opti-
mum catch is generally above the current catch, and
coastwide is believed to be about 15 million fish . (See
Table D-3, Appendix D for details . )

Coho Commercial catches of coho have risen steadily
since 1905 . (See Figure D-3, Appendix D.) This cannot
all be attributed to production from Canadian stocks,
however, because in recent decades a portion of the catch
has orginated from U.S . stocks and hatchery production .

For the 11 major production areas for which catch and
escapement data have been analyzed, stock declines are
indicated for 5 areas, stable or increasing stocks for 6 .
Despite some positive indications in some areas, natural
production from B .C. rivers may well be declining,
though this is disguised in some cases by increased pro-
duction from hatcheries in the United States .

Commercial and sport catches of Canadian-produced
coho currently average 2 .5 million fish annually ; opti-
mum catches are estimated at 3 .2 million (see Table D-4,
Appendix D for details) . Opportunities to increase the
catches of coho are modest on a coastwide basis, the only
significant opportunity being in the central coast area .

Chinook The commercial catch of chinook salmon
has risen significantly since 1905 . (See Figure D-3,
Appendix D.) This cannot be attributed to healthy Cana-
dian stocks, however, because a large proportion of the
Canadian chinook catch has traditionally originated in
rivers and hatcheries of the United States . Fish from the
Columbia River, and especially those resulting from the
enhancement projects on that river, have accounted for a
significant portion of the Canadian catch in recent years .
Our best estimates suggest that "American fish" account
for 40 to 50 percent of the catch in the north and central
coast areas, 20 to 45 percent in the Strait of Georgia and
70 to 90 percent off the west coast of Vancouver Island.

Analyses of catch and escapement data indicate that
chinook stocks are depressed in most regions . In recent
years the stocks in the Strait of Georgia and central coast
have continued to decline, though they are believed to
have stabilized in the Skeena and Nass areas and
increased in Johnstone Strait and Rivers-Smith Inlets .
The data available also indicate that stocks are increasing
in the Fraser River and southwest Vancouver Island
areas, hut these results are suspect : we have grounds to
believ< that more intensive counting of escapements and
larger catches of chinooks from enhancement projects in
the United States and Canada are masking the recent
decline of wild stocks in these areas . The information
available on most stocks is very weak, and apprehensions

about overfishing are aggravated by uncertainties about
trends in catches and escapements .

On a coastwide basis, production from Canadian rivers
appears to be well below potential . Production now aver-
ages some 880 thousand fish . (Note that the figure in
Table 2-1 includes fish produced in the United States .) It
is believed that this could be increased to 1 .1 million . (See
Table D-5, Appendix D for details . )

Chinook salmon are the least numerous of the five spe-
cies ; there are comparatively few stocks of them, and
they are heavily fished in commercial, sport and Indian
fisheries throughout most of their life cycle . As a result
chinook stocks, particularly those of the Fraser River and
the Strait of Georgia are the focus of a most urgent con-
servation concern. In later chapters of this report 1 refer
to special measures to deal with the excessive pressure on
chinook and coho stocks in the southern areas .

Steelhead Steelhead trout are often fished and man-
aged along with salmon and so are included in this dis-
cussion .

Information about the condition of steelhead stocks
has improved substantially in recent years as a result of a
special inventory program. The findings are sobering : of
the more than 400 streams that support steelhead, only 4
or 5 large systems are very productive ; stocks are much
lower than previously believed and numbers are declin-
ing. This is due to very heavy rates of exploitation : the
summer and early fall runs are harvested especially heav-
ily since they pass through the commercial fisheries at the
same time as salmon ; they are a popular species for sport
fishermen; and they are also taken in the Indian fishery .
In response to the decline, the angler catch has been cur-
tailed by catch-and-release regulations, and measures

have been taken to reduce the steelhead catch in the com-
mercial and Indian fisheries . Such controls appear to
offer promising prospects for restoring the depressed
stocks .

Potential Yields

The analyses of potential yields from existing Cana-
dian salmon stocks indicate that yields could be
increased from the present level of about 22 million fish
annually to some 37 million . The opportunities vary
among species, as shown in Table 2-3. These estimates
are adapted from the more detailed analyses set out in
Appendix D, and it should be understood that the opti-
mum catches are estimated within fairly wide margins .

The estimates in Table 2-3 of potential production,
based on numbers of fish, are lower than the estimates in
Table 2-1, based on the average weight of salmon . This is
partly because the former relate to potential production
from existing natural stocks only . But the difference also



reflects the present uncertainty about current information
on resource capabilities . Some observers believe that
salmon stocks were once capable of yielding catches of
300 to 360 million . pounds per year, so that potential
yields could well be more than double the harvests of
recent years . The suggestion that salmon production
could be returned to historic levels apparently originated
with the eminent fisheries biologist Dr . W.E. Ricker .' His
estimate relied on a few special opportunities, notably
rehabilitating Fraser River sockeye stocks to pre-1913
levels, restoring chum stocks coastwide and improving
pink production on the south and central coasts . The
analyses conducted for this report support Ricker's con-
clusions, as does a recent report on Fraser River sockeye
stocks .1 0

Table 2-3 Potential harvests from existing salmon
stocks

present optimum

(average annual catches in millions of fish )

sockeye 7.0 11.1
chum 1.5 3.2
pink 10.5 18.5
chinook .9 1.1
coho 2.5 3.2

total

Pressures on the Stocks

22.4 37. 1

A wide variety of factors affect the survival and pro-

ductivity of our salmon stocks : in addition to recorded
harvests in the commercial, sport and Indian fisheries,
some additional fish are killed and unrecovered ; natural
predation accounts for more ; habitat is altered by human
and natural causes ; oceanographic conditions affect food
supplies, and so on .

Overfis6ing and habitat damage Where stocks have
declined historically, the main causes are widely agreed
to be overfishing and environmental damage. However,
much controversy surrounds the relative impact of these
two pressures. In my Preliminary Report, I tentatively

concluded that the main cause of decline and low abun-
dance of many stocks has been over-fishing . That conclu-
sion was based on analysis of the available evidence on

historical catches and escapements and the productivity
of spawning fish. The available data is limited mainly to
the large river systems, so the runs in the hundreds of
small streams that account for most coho production and
altogether about half of all salmon production could not
be analyzed. These smaller streams are undoubtedly the
most vulnerable to habitat damage . I also noted in my
Preliminary Report that even though overfishing has
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been the main cause of stock declines, habitat damage
has undoubtedly reduced the potential productive capac-
ity of the environment . Nonetheless, the conclusion that
the main cause of decline in many stocks is overfishing
has been bolstered by subsequent investigations. This
should not be surprising since a number of earlier studies
investigating the relationship between fishing pressure
and stock trends came to a similar conclusion .

For example, a report of the International North
Pacific Fisheries Commission pointed out that when
fishing pressure was severely curtailed the affected fish
stocks responded, showing "gratifying increases over the
rather low levels of the early 1960s ."" It also observed
that when several populations are mixed in a fishery, the
less productive stocks may be depleted before the overall
level of maximum sustainable yield from the fishery is
reached . We have reason to believe that this happened
with numerous small stocks as the commercial fishery
developed throughout this century .

The submission to this Commission by the American
Fisheries Society also supports this general conclusion :

Today as in the past it is a popular practice to
blame pollution, bad logging practice, stream
blockage, the Japanese fishery and all manner
of other villains for our lack of fish . It is true
that most of man's activities in and near
watercourses have some deleterious effects on
salmonid production as do natural disasters
such as floods and droughts . However, our
professional opinion based on extensive
observations in salmon and steelhead streams
in recent years is that the principal reason for
declining abundance has often been over-
fishing . In spite of logging and other insults to
some watercourses there currently exist many
miles of excellent stream habitat practically
unoccupied by juvenile salmon and steelhead
as a result of insufficient spawning escape-
ment .1 z

A recent study of Fraser River sockeye has come to a
similar conclusion :

. . . present levels of abundance are just over
one half those of the 1894-1913 period and
very considerable scope for further rehabilita-
tion is indicated. . . . While the losses and
gains are impossible to estimate numerically,
it is judged that well over 90 percent of the
original Fraser River capacity to produce
sockeye remains intact today."

Other evidence presented at this Commission's hear-
ings regarding the devastating fishing practices of earlier
years, the lack of correlation between declines in fish
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stocks and logging in their dependent watersheds, and
the recent successes in rebuilding salmon stocks in
Alaska by ensuring higher escapements, all support the
conclusion that the depletion of salmon stocks can usu-
ally be traced to the same cause as the declines in other
valuable fish in Canada; namely, overfishing . The impli-

cation of all this evidence is inescapable : to rebuild our
natural stocks we must allow larger escapements .

However, the importance of increased escapements
does not diminish the ultimate importance of habitat pro-
tection since the productive capacity of the habitat will
limit the scope for increased fish production. While
overfishing is now the main constraint on stock recovery,
if the habitat is degraded, any rebuilding of the stocks
will quickly press on its reduced carrying capacity . The
following chapter, devoted to habitat management, draws
attention to the devastating and lasting impact that
slides, dams and diversions of watercourses have had on
stocks in the past, and the widespread threat of logging,
mining and pollution .

So the findings should be interpreted as follows. The

capacity to produce fish is limited by the quality of the
habitat, which in turn is determined by the vigilance of

the habitat protection effort . But to take advantage of
whatever capacity exists, enough fish must be allowed to

spawn. The available evidence suggests that this is not

being done. In short, those responsible for managing
catches and escapements have not been as successful as
those responsible for habitat protection .

Finally, it should be pointed out that these pressures
on stocks are not independent ; those who study popula-

tion dynamics emphasize that one aggravates another . A
population of fish already weakened by overfishing is
more vulnerable to habitat degradation and vice versa.

Natural predators Concern was also expressed at the
hearings about predation on the salmon stocks, in partic-
ular by seals and sea lions . Numerous reports indicate
that populations of these species are increasing, and they
are widely accused of taking large numbers of salmon
and of having a significant impact on some stocks .

Eight species of marine mammals off the Pacific coast
are known to be predators on salmon : the northern fur
seal, the harbour seal, the northern sea lion and Califor-
nia sea lion, killer whale, Dall's porpoise and harbour
porpoise, and the Pacific white-sided dolphin . Several of
these species occur largely in offshore waters and little is
known about their abundance or the quantities of salmon
they consume. Others, such as northern sea lions, har-
bour seals, and killer whales occur throughout inshore
waters and we have more information about these .

Estimates indicate that northern sea lions may con-
sume about 2 .6 million pounds of salmon per year, har-

bour seals some 1 .3 million pounds," and killer whales

perhaps 5 million pounds .15 The question as to whether
fewer marine mammals would mean more salmon avail-
able for the fisheries is complex, however, since marine
mammals also consume a number of other salmon preda-

tors . Moreover, the presence of some of these species, in
particular the killer whale, which is thought to number
only 300 in British Columbia waters, is regarded as desir-
able, and they are protected under federal statute .

Some have recommended a return to the kinds of
predator control programs sponsored by fisheries depart-
ments in earlier decades ; these involved annual hunts,
bounties, and encouraging commercial utilization . I am
not prepared to recommend that these be reinstated at

present . Policy, in my opinion, should aim first at pre-
serving a viable population of all species ; and this is par-
ticularly important for marine mammals because of their
scientific and aesthetic value . Beyond this, if their popu-
lations expand, if they impose heavy costs of predation
and if they have commercial value, they should be man-
aged as one of the interdependent components of the
marine ecosystem .

Prospects

A number of conclusions can be drawn from our inves-
tigations of salmon stocks, the pressures on them, and
their potential yields . First, in the aggregate our salmon
stocks are well below their original levels of abundance .
Second, while in the last two decades the overall decline
has been arrested and for many stocks declines have been
reversed (due mainly to improved fishery management),
some stocks appear to be declining still . I am particularly
apprehensive about the condition of many chinook and
coho stocks . Third, the immediate cause of continuing
declines and low levels of abundance is overfishing . And
finally, salmon stocks can undoubtedly be rebuilt sub-
stantially through better management, more careful regu-
lation of catches and enhancement .

HERRING

Herring have been exploited off the coast of British
Columbia since 1877, but harvests were small until early
in this century when a market for dry salted herring
opened in the Orient . Annual catches rose to as high as
85 thousand short tons in the 1920s, then declined to 30
thousand tons in the Great Depression . Reduction of her-
ring into meal and oil was not permitted, except as a by-
product of food, until the pilchard reduction fishery col-
lapsed in the 1930s. Then a new herring reduction indus-
try was established, and consequently catches increased
sharply . In the 1950s herring landings averaged around
200 thousand short tons per year . Catches in the early
1960s were even larger, reaching the record of 264 thou-
sand tons in the 1962-63 season and 260 thousand tons



the following season . After 1965 the stocks collapsed dra-
matically, and the reduction fishery was closed
indefinitely in 1968 .

A minor fishery for local food and bait herring .contin-
ued after the 1968 closure, but in the early 1970s, as the
stocks began to recover and a market for herring roe
opened up in Japan, heavy industrial exploitation of her-
ring resumed .

The roe-herring fishery has since been a major but
unstable industry, with landings in excess of 80 thousand
short tons in 1976 and 1977 . Catches have been much

lower since then ; landings amounted to 34 thousand
short tons in 1981, and some 28 thousand tons in 1982 .

Lesser fisheries for food and bait herring continue, with
landings of food fish around 10 thousand tons in recent
years and landings of bait around 1 to 2 thousand tons .

Trends in Stocks

Data on herring have been gathered since the 1930s,
and it has been possible to observe the response of the
stocks to a wide range of exploitation rates . As a result,
the west coast herring fishery is well documented for pur-
poses of biological assessment.

Analysis of the historical evidence indicates that the
peak catches of the early 1960s followed recruitment of
several unusually strong year-classes ; then in subsequent
years exceptionally weak recruitment coincided with very
heavy fishing pressure until the stocks collapsed . Stronger
year-classes began to appear by 1971 and within four
years most stocks recovered to the level of the 1950s.
Subsequently, except for a strong recruitment in 1977-78,
recruitment has apparently been weak, especially in
northern areas .

The rise and subsequent sharp decline in production
follows a classical pattern observed in many exploited
fisheries. But the recent recovery in these stocks is
remarkable .

Potential Yields

Estimates indicate that by 1975 the herring stocks in

the Strait of Georgia had recovered to nearly the opti-
mum level for long-term yields, and the spawning stocks
on the west coast of Vancouver Island and the Queen
Charlotte Islands may even exceed this level . Recent

recruitment to the stocks off the west coast of Vancouver
Island has been weak, apparently the result of normal
fluctuations . Expe rience suggests that refraining from
heavy fishing on these weaker year-classes will be neces-

sary if the kind of collapse that occurred in the reduction
fishe ry is to be avoided. On the north coast, stocks are
well below the optimum size, and there are some indica-

tions that ecological changes may have reduced produc-

tivity in that region in recent years .
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Biologists now believe that the optimum rate of herring
exploitation is in the range of 30 to 50 percent of the
stock per year, and suggest that the stocks should be
managed and exploited conservatively with harvests not

exceeding 30 percent. On this basis, the average annual
catch of herring could be as high as 160 thousand metric
tons for the whole coast, though with significant year-to-
year variations . However, in order to achieve this poten-
tial, resource data and regulation of the fishery will have
to improve substantially, as I explain in Chapter 4 .

HALIBUT

The halibut fishery is among the oldest on the Pacific
coast; and, until it was recently overtaken by the roe-
herring fishery, it was second in importance to salmon .
The fishery began in the last century off the coast of the
State of Washington, and significant Canadian participa-
tion began during the first World War .

Native Indians and early commercial fishermen
enjoyed a rich harvest from extensive stocks that con-
tained a high proportion of large, mature fish. The land-
ings of Canadian and U.S. fishermen peaked in the 1920s
at some 70 million pounds, then declined to about 30
million in the early 1930s.

Recognizing the need for joint action to preserve and
develop the fishery, Canada and the United States cre-
ated an international commission for this purpose in
1923 . The commission's conservation program was suc-
cessful in rehabilitating the "stocks so that landings rose to

75 million pounds in 1962 . Since then, the stocks have
again declined, and the landings of the two countries
combined have ranged between 20 and 30 million

pounds .
.

The International Pacific Halibut Commission has
accumulated a great deal of scientific information on this
species and unusually complete statistical data on the
fishery . We now know that by the 1960s U .S. and Cana-
dian trawl fleets, fishing for lower-valued bottom fish
such as pollock, hake, sole and rockfish, caused high mor-
tality in immature halibut caught incidentally and
returned to the sea . Even more serious was the trawling
of distant-water fleets from the Soviet Union and Japan
directed mainly to other groundfish. Heavy by-catches of
halibut were almost certainly the main cause of the sharp
decline in halibut stocks . Other contributing factors were
incidental catches in the Alaskan king crab fishery and,
possibly, changes 'in the oceanic environment .

Halibut are a long-lived species and take many years to
mature; so rebuilding the stocks to the level of the early
1960s may well take more than a decade . Thus the Cana-
dian catch may need to be held below 6 million pounds
for some time, and improved control of by-catches in
other fisheries will be necessary as well .
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OTHER GROUNDFISH

Groundfish, other than halibut, have never figured as

importantly in the fisheries of Canada's Pacific coast as
they have in many other areas . Nevertheless, catches
have been increasing steadily, and at 60 to 70 million
pounds are now triple the landings of two decades ago . A
wide variety of species are taken in this fishery, but
catches are dominated by Pacific cod, ocean perch, hake
and sablefish .

Catch records and other data have been collected for
several decades, but interest in groundfish stocks
remained low until Canadian fisheries jurisdiction was
extended to 200 miles in 1977 . Stocks that were previ-
ously ignored are now the subject of biological studies .

Although the available data are in many cases weak,
analyses indicate that most groundfish stocks are in good
condition with populations capable of yielding close to
maximum sustainable catches . There are exceptions to
this generalization for some species in certain areas, such
as the depressed stocks of ling cod in the Strait of
Georgia . But the only species that appears to be seriously
overexploited over wide areas is Pacific ocean perch .

In short, these stock assessments reveal few species for
which yields are likely to decline and several that offer
opportunities for increased catches, notably pollock,
hake and dogfish . But the data are not yet adequate to

estimate sustainable yields with much precision, and the
potential of all groundfish species may be anywhere from
the present landings of 30 thousand metric tons per year
to 3 times this amount .

INVERTEBRATE SPECIES

The Pacific coast also supports a considerable variety
of minor fisheries, based primarily on shellfish and crus-
tacea. Production in these small fisheries has grown sub-
stantially in recent years, with landings of 20 million
pounds in 1980 nearly double those of a decade earlier .

The most important species in order of quantity landed
are now geoduck, oysters, crabs, clams, shrimp, prawns

and abalone .

Geoducks The first commercial geoduck harvest,
which totalled 96 thousand pounds, was recorded as
recently as 1976 . With lucrative new markets in Japan,
landings have since increased substantially to 5 .7 million
pounds in 1981 . Information on geoduck stocks is sparse,
and the department has fixed a limit to the annual har-
vest of 6 million pounds, 4 million to be taken from the
south coast and 2 million from the north . The appropri-
ateness of these harvest limits is uncertain, and some evi-

dence indicates that geoduck stocks are being overex-
ploited in the south .

Oysters The Province of British Columbia, through
the Marine Resources Branch of the Ministry of Environ-

ment, is responsible for regulating the oyster fishery .
Commercial harvests have averaged nearly 5 .7 million
pounds in recent years . Most of the harvest is taken from
cultured stocks, with wild stocks contributing probably
less than 15 percent of the total .

The scope for expanded production of cultured oysters
is thought to be substantial though critically dependent
on markets and production costs, so the Marine
Resources Branch has been encouraging oyster culture
rather than commercial production from wild stocks .
This policy, coupled with increasing recreational harvest-
ing of the more accessible wild stocks, makes it likely that
commercial harvests of wild stocks will decline .

Crabs Abundant stocks of crab in coastal waters sup-
port both recreational and commercial fisheries . The total
catch has fluctuated considerably as have crab popula-
tions, which show volatile recruitment and mortality .
Regulations permit retention of crabs larger than 6'fi
inches (across the back of the shell) only . As long as the
regulations are adhered to, this is an effective means of
protecting brood stocks because females do not grow that
large and males reach breeding age before attaining that
size . Harvests are now about 2.7 million pounds annu-
ally, and the potential yields from crab stocks are likely
to be between 2 and 3 million pounds, fluctuating from
year to year in response to variations in stock size .

Clam Commercial harvests draw heavily on butter
clams, manila clams and littleneck clams. Commercial
landings have been recorded since the beginning of the
century, but production in recent decades has been
erratic as a result of market fluctuations and the recur-
rence of paralytic shellfish poison (red tide) . Apparently,
only manila clams are being harvested at or above the
estimated sustainable yields . While the stocks appear
capable of supporting increased levels of exploitation, the
threat of paralytic shellfish poison is a serious impedi-
ment to expansion .

Shrimp and prawns Nine species of shrimp and

prawns are found on Canada's Pacific coast, six of which
are exploited commercially . Shrimp catches have been
fairly steady in recent years except for a large but short-
lived fishery off Vancouver Island during the 1970s .
Prawn fishing has expanded sharply during the last three
years, the consequences of which are not yet apparent,
although the prawn grounds in certain areas, such as
Howe Sound, are believed to have been overfished .
Recent annual harvests of about 1 .8 million pounds are
believed to be close to the maximum sustainable yields .

Abalone Abalone provide a traditional food for
coastal Indians, and have a long history of commercial

and recreational use . Like geoducks, abalone have
recently been in strong demand in Japanese markets .
After 1976, landings burgeoned, with a peak harvest of
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954 thousand pounds in 1978. The total allowable harvest
has since been progressively reduced to 200 thousand
pounds in 1981, which is .probably close to a sustainable
yield.

Little is known about the recruitment and growth rates
of abalone, or about the current abundance of stocks . But
experience in the United States suggests that abalone are
highly vulnerable to overfishing and that stocks recover
very slowly once they have been overfished . Opportuni-
ties may exist for culturing abalone to supplement wild
production .

CONCLUDING OBSERVATION S

The condition of our fish stocks is better than many
commentators have suggested . Herring stocks, for the
most part, appear to be healthy . And, with the exception
of halibut and a few other stocks, groundfish are in good
condition as well . With improved biological information,
we should be able to manage these fisheries so that
exploitation will not endanger the viability of the stocks .

Halibut stocks are seriously depressed, but the causes
have been recognized and steps have been taken to con-
trol them. Moreover, the record of the International
Pacific Halibut Commission suggests that the manage-

FOOTNOTES

ment of these stocks is in capable hands . I am also
satisfied that, with a few exceptions, stocks of the many
minor but often very valuable invertebrate species are in
good condition. But demands on them are increasing,
and this will require more management attention .

My investigation of the condition of our salmon
resource leaves me much less sanguine, however . Con-
cern is clearly warranted for those stocks in decline ; and
in the case of certain chinook and coho stocks, the situa-
tion appears to be urgent . Equally worrisome is the weak-
ness of the data used to monitor catch and escapement .
Without substantial improvements in these areas, revers-
ing the declines in some stocks and realizing the substan-
tial potential from stock rehabilitation will be impossible .

In many respects the most encouraging and challeng-
ing finding from the review of the resources and the
fisheries is the potential for significantly increasing the
yields from the major fisheries . Salmon landings could be
roughly doubled, and herring and halibut landings could
be more than doubled. The potential rewards from
expanded pioduction are great, and well worth the
needed effort . In later chapters I propose specific mea-
sures to provide the necessary improvements in fishery
management and to restructure the fisheries so that these
potential benefits can be realized .
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more crucial on the Pacific coast than elsewhere . Stand-
ards of pollution control and habitat protection appropri-
ate for Ontario or Saskatchewan may not be sufficient to
protect the fisheries of the Pacific coast.

PRESSURES ON FISH HABITAT

HABITAT MANAGEMENT

When fish habitat is lost or threatened, the
fish stocks and species which depend upon it
for food, protection and reproduction are
similarly lost or threatened. In short, ifhabi-
tat goes, so eventually do the fish . . . .

BRITISH COLUMBIA WILDLIFE FEDERATION '

Concern for the protection of fish habitat is wide-
spread . Apprehensions about habitat deterioration and
about our policies for controlling it are expressed not
only by fishermen but also by many others who have a
general concern for the natural environment and who
often look to fish as a barometer of environmental integ-
rity .

The discussion of fish resources in Chapter 2 dealt with
the condition of the stocks. In a more fundamental sense,
the resource base is the natural environment that sup-
ports fish . Unless the quality and productivity of the
aquatic habitat is maintained, even the best of stock man-
agement will be to no avail . Whenever the environment
that fish depend on for food or reproduction is damaged,
the fish are threatened . Thus, the protection of aquatic
habitat is considered by many to be the "first and fore-
most" problem of fisheries policy .'-

The most valuable stocks on the Pacific coast -
salmon - are unusually sensitive to habitat disturbances
because of their dependence on freshwater environments
for critical stages of their life cycles . Man's activities in
watersheds, even hundreds of miles from the ocean, can
upset the habitat and hence also the populations of fish .
On the Pacific coast this presents especially difficult
resource management problems . The mountain
watersheds that support these valuable stocks also con-

tain exceptionally valuable timber, rich mineral deposits,
hydroelectric opportunities, the best agricultural land, as
well as the natural transportation corridors and urban
development centres . Estuaries are the common coastal
centres of population and commerce . As a result, most
resource development and industrial activity impinge on
the'habitat of fish .

All this leads to a conclusion that should be made clear
at the outset of this chapter : environmental protection is

The habitat of many of our stocks has already suffered
damage . The impacts of human population growth, con-
tinuing resource development and industrial expansion,
new technology, and generally increasing demands on
land and water have taken their toll, and in the opinion
of some observers, the habitat of some of our stocks is in
a state of crisis .

Quantifying the impact on fish stocks of past damage
to their habitat is virtually impossible. First, our histori-
cal statistics are inadequate . Second, damage from log-
ging and other activities may not be permanent : streams
have the power, over time, to rehabilitate and cleanse
themselves from some kinds of damage, although the
period of time for such recovery may be measured in
many decades . Third, the specific adverse impact on
stocks of overfishing and habitat damage are not always
independerit : one can aggravate the effect of the other.
And finally, losses of habitat are often difficult to iden-
tify: they are frequently the result of a host of sublethal
changes and individually minor pressures on the environ-
ment which, collectively, can reduce or destroy its ability
to support fish . Thus, in attempting to identify the proba-
ble impact of a development, we have no point of refer-
ence in terms of information on the predevelopment,
pristine condition since all stocks have been subjected to
fishing pressures and perturbations for decades .

For these and other reasons, identifying the potential
impact of a proposed development is also difficult . In
attempting to do so, we may underestimate the long-term
adverse effects . Combined with a multiplicity of adverse
effects from various other environmental insults, as well
as the pressures of commercial, sport and Indian fisher-
ies, the effects of a single project cannot easily be isolated
and identified even by after-the-fact observation of stock
strength .

In particular watersheds or sites, the major adverse
effect on fish may be from any one of a variety of sources
of environmental damage . But in the Pacific region gen-
erally, the greatest potential threats to the habitats of
salmon and related species are dams and diversions, for-
estry, mining and foreshore developments .

Dams, Slides and Diversion s

Obstructions in streams present the most direct barri-
ers to mature fish on their spawning migrations and to
young fish making their way to sea . Environmental
changes that impose stresses, particularly changes in
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water temperatures and flow regime, can seriously reduce
productivity . Landslides, dams and diversions for hydro-
electric and other purposes have taken a heavy toll on
Pacific salmon and other anadromous stocks . Some of
the most conspicuous and devastating effects have
resulted from landslides into spawning rivers . The man-
induced Hells Gate slides of 1913 and 1914 decimated
the Fraser River runs of sockeye salmon as well as other
stocks that depended on spawning beds above the slide,
especially the large runs of pink salmon . And the Babine
slide of 1951, a natural event, drastically reduced the
Babine sockeye runs .

Dams were constructed early in this century in igno-
rance of, or with disregard to, their effects on fish, with
devastating results . A dam on the Adams River, built for
logging purposes, and one on the Quesnel for placer min-
ing contributed to the decline in the Fraser River stocks .
Other, more permanent dams were built on the
Puntledge, Stave, Capilano, Bridge, Seton, Cheakamus,
Jones, Kloiyah, Nechako and Campbell rivers, and on
Great Central Lake .

In the States of Washington and Oregon to the south,
dams and diversions have been the major environmental
insult to fish . In British Columbia, large hydroelectric
dams and flood control works on major spawning rivers
have been more vigorously opposed . And while the dam-
age from this cause has been substantial - the dams on
rivers such as the Puntledge had almost destroyed unique
runs before the hatcheries were constructed - hydroelec-
tric dams have caused less permanent loss of fish on Can-

ada's Pacific coast than have other causes of environmen-
tal damage . Yet, dams and diversions probably pose the
greatest potential threat to natural salmon stocks.
Whether technology will ever be developed to enable
large runs of fish to pass over high dams, such as those
that have been contemplated for the Fraser system, is
questionable. In any case, improved fish passage technol-
ogy would not prevent the destruction of salmonid habi-
tat . Future losses will therefore hinge on political deci-
sions on flood control and hydroelectric development .

Smaller-scale diversions of water for irrigation and
domestic and industrial water supplies have been very
damaging to fish, especially in urban areas and in the
agricultural regions of the lower Fraser valley, on the east
coast of Vancouver Island and in the dry ranching and
fruit-growing country of the interior. The heaviest
demands for irrigation tend to be in the summer when
stream-dwelling salmonids may be already stressed by
low flows . Further, unless intakes are carefully screened,

fish pass with irrigation water into the fields and
orchards.

Forestry

The forest canopy that covers the watersheds of west-
ern Canada protects and sustains the water systems that
provide fish habitat . Removal of this cover inevitably dis-
turbs the aquatic environment . The adverse impact of
forest development and harvesting operations on fish
habitat has received a great deal of attention in this Com-
mission's public hearings. Logging and related activities
are now widely agreed to have had a greater overall
impact on salmon stocks than any other single source of
habitat damage :

Surely the central issue which your comnus-
sion must address is the question of how Brit-
ish Columbia's two great renewable resource
industries can co-exist without one destroying
the other . '

Logging in the early decades of this century was
extremely destructive to anadromous fish . No controls
were in place to protect streams from road and railroad
construction, log jams and debris, log driving, siltation,
denudation of streambank vegetation and the many sub-
tle effects of cutting, yarding and transporting timber .
Massive loads of sediment left spawning gravel unpro-
ductive, and log jams and debris obstructed fish access to
spawning and rearing waters . The 'causes of some of these
early losses, such as log driving and dams built for log
transport, have since been eliminated . Many coastal
streams have in large part recovered through years of
natural rehabilitation and forest regrowth .

The heavy timber on the mountainous west coast can-
not be logged without causing some, at least temporary,
disturbance to the aquatic environment, even with the
best practices . The forest industry has expanded to a vast
scale in British Columbia, clearcutting 300 to 400 thou-
sand acres annually . And much of this logging has pro-
gressed beyond valley bottoms into the high elevations,
steep slopes and unstable soils of the headwaters, posing
new threats of slides and stream destabilization .

Forest operations are so pervasive in British Columbia
and leave such an abrasive visual impact on the land-
scape, that they are widely held to be a major cause of
declines in salmon stocks. Certainly, logging practices in
the past had little regard for fish habitat and, as I have
noted, were destructive to fish . Even now, examples of
careless and unnecessarily damaging logging and road-
building practices recur . But the scientific evidence avail-
able from careful studies of the impact of logging on fish
habitat, like the Carnation Creek project on Vancouver
Island and others in the United States, contradict some
superficial impressions. For example, these studies show
that clearcutting does not necessarily result in reduced
runoff, that stable large debris in streams is normal and
creates the pools needed for overwintering fry ; and that
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the higher stream temperatures after forest clearing does
not always impair fish productivity. But such studies also
reveal the possibility of destabilizing streams through
poorly planned streambank activities, and the critical
importance of small tributaries and estuaries for fish pro-
duction . '

That there have not been more studies of this kind in
British Columbia is disturbing, particularly since it is
risky to extrapolate appropriate management prescrip-
tions from one watershed to another.

Logging operations today are undoubtedly less damag-
ing than they were in the past, and we now know a great

deal more about how to reduce their detrimental effects
on fish habitat : they can be dispersed to avoid total
removal of forest cover over entire watersheds ; unstable
slopes can be avoided ; streambank vegetation can be
preserved and the streambeds left undisturbed ; denuded
areas can be quickly reforested; and logging and road-
building methods can be modified in a host of ways . But
the successful application of these techniques requires
advance planning and detailed information about the
forest, soils, waterflows and fish . The present deficiencies
in resource information, especially respecting fish, and in
the regulatory provisions for integrating fish habitat
requirements into forest development plans, are major
obstacles to the protection of fish stocks .

Foreshore and Estuary Developments

Estuaries are among the most critical areas for fish . In
their rich, shallow and slow-moving waters; migrating
salmon congregate before their final dash to their spawn-
ing grounds, and in the estuarine marshes the young fish
pause to feed and make the transition from fresh to ocean
water . The ecology of these areas is extremely complex
and delicate, not only for migratory fish, but for herring,
smelt, sturgeon, shellfish and crabs, which are present in,
and dependent on, the quality of the estuary and
foreshore environments.

These estuaries and foreshore areas are also the main
centres of settlement, port and shipping facilities, marinas
and industrial developments ; and they are the scene of .
active dyking, filling, dredging, log storage and other
operations. The concentration of human activity in these
areas is so highly critical for fish that much of the con-
cern about fish habitat has focused on them, and rightly
so .

The Fraser River has the most important estuary on
the Pacific coast, with the fish stocks that depend on it
being unmatched in size and diversity . At the same time,
more than half the population of British Columbia lives
in the lower Fraser valley, and it contains a high propor-
tion of the province's industrial activity. The problem of

protecting fish environment in these circumstances is
enormous .

Pollution

Freshwater and marine fish habitat can be detrimen-
tally affected or destroyed not only by physically disturb-
ing waterways but also by degrading water quality .
Chemical pollution associated with pesticides, herbicides,
acids, petroleum products, heavy metals, chemical spills
and other waste products can all leave water toxic to fish
or to the various aquatic organisms important to fish pro-
ductivity. The sublethal effects of pollutants are not
always obvious but can reduce the water's ability to sup-
port fish .

Industrial wastes such as fibre from pulpmills, sawdust
from sawmills and bark from forest operations sometimes
coat spawning beds . Silt from gravel operations, road-
building and other works plugs the spaces in the spawn-
ing gravel so that eggs and fry cannot survive . Organic
wastes, discharged in large quantities from sewage works,
pulpmills, breweries, meat-packing plants and canneries,
decompose and, in the process, rob the water of its oxy-
gen, so that it is intolerable to fish . Waste heat added
with effluents to water systems has physical and biologi-
cal effects that also reduce dissolved oxygen .

Some of the most toxic pollutants are discharged by
mines and mine-milling operations . In British Columbia
and Yukon these industries have multiplied dramatically
during the last two decades, and the scale of operations
has grown as well . Consequently, mining has presented
an increasing threat to fish habitat . During the last few
years, projects and proposals for mineral development
have become the focus of controversy, mainly because of
their uncertain potential effects on fish . A main concern
is the disposal of enormous quantities of tailings (finely
ground rock) and the control of chemical effluents .

The detrimental effect of pollution, particularly from
domestic sewage, has been most obvious on shellfish
stocks in inshore coastal waters. Many shellfish areas,
including Boundary Bay, Burrard Inlet, the Fraser River,
and Nanaimo and Ladysmith harbours, have been closed
because of dangerous levels of coliform .

In the estuary of the Fraser River, the pollution prob-
lem is becoming acute . Close to 200 discharges into the
estuary are permitted (below the Port Mann bridge)
along with at least an equal number of storm-water out-
falls . A recent official study of the estuary, which docu-
mented the trends in water quality since the 1960s, found
that a startling 80 percent of permitted discharges regu-
larly exceeded the authorized limits of effluent quality or
quantity.` Most remarkable perhaps is that the water
quality is still as high as it is, a result undoubtedly of the
power of this great river to cleanse itself.
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Urbanization

Ever-expanding urban and commercial development
has destroyed or degraded much of the stream habitat in
and around cities, particularly in the major centres of the
lower mainland and southern Vancouver Island .
Destruction of fish habitat in these areas takes place bit
by bit, with culverting of creeks under roads and streets,
dyking, streambed channeling, removal of streamside
cover and installation of drainage systems . Seepage of a
host of toxic substances from waste disposal landfills and
other sources is a serious problem in many areas . Streams
that once supported salmon have simply disappeared in
the wake of housing and industrial development, particu-
larly in greater Vancouver, Victoria, and the lower Fraser

region . Others are seriously degraded; notable examples
brought to the attention of this Commission include the
Coquitlam River, Brunette River and McNally Creek .
Only recently have municipal authorities begun to think
systematically about the preservation of natural streams
within their boundaries .

Oil Spills

An environmental threat that has attracted worldwide
concern during the last decade is that of oil spills, espe-
cially those that result from accidents involving large
tankers and drilling rigs . The deficiencies of modern tech-
nology in coping with large spills and the damage they
can do to sea life have been demonstrated time and

again .

Some petroleum products are lethal to adult fish even
at low concentrations,' but by far the most acute effects
are on fish in the egg and larval stages and on other
marine organisms that they depend on for food . The
impact is most severe in estuaries and inshore waters
because of their importance as spawning, rearing and
feeding areas for fish .

Of the major commercial species along the coast of
British Columbia, herring is probably the most vulner-
able to oil spills . These fish spawn on algae and other
intertidal vegetation, or on rocks when no vegetation is
available . After they hatch, the larvae drift with the cur-
rents near the surface . Oil drifting inshore can kill both
eggs and larvae . Shrimps, prawns, crabs and a variety of
shellfish and bottom fish are similarly susceptible in their
larval stages. Some of these do not now support
significant fisheries but are abundant and important in
the food chains of commercial species . Even some of the
more resistant species would be weakened or tainted by
oil and thereby rendered unusable .

All species, but particularly bottom fish, are vulnerable
to chemical dispersants, emulsifiers and sinking agents
used to clean up oil spills . Sometimes they are toxic in
themselves, but even when they are not, sinking hydro-

carbons can poison fish either directly or through the
food chain .

We are fortunate that few major oil spills have
occurred off the coast of British Columbia and, on the
whole, permanent damage to fish from this source has not

been great . But expanding domestic and U .S. tanker

traffic, oil port developments, and especially the possibil-
ity of oil drilling activity, pose increasing hazards to fish
against which available technology offers only limited
protection .

Other Impacts

The threats to fish habitat mentioned above are only
some of the most conspicuous ; others include road, rail-
road, pipeline and transmission line construction . The
incremental impact of habitat contamination from non-
point sources, such as agriculture, is another concern .
The contaminants are often sublethal and difficult to
detect or quantify. During the past few years, the high
price of gold has resulted in greatly increased placer min-
ing activity with attendant damage to fish habitat from
hydraulicking, suction dredging and stream diversions .

Important also are natural variations in the environ-

ment . Fishermen as well as biologists know that unpre-
dictable shifts in ocean currents can profoundly alter the
migration patterns of stocks ; droughts and low
streamflows during the summer can affect rearing fish

and leave spawning grounds inaccessible ; extreme cold
or heavy rains (such as occurred in 1980) can devastate

eggs overwintering in stream gravel, and so on . The
impact of such events is usually most serious when the
stocks are already, weakened by other damage to their
habitat or, especially, by overfishing .

POLICY FOR HABITAT MANAGE MENT

Thus, the environment that supports our Pacific fisher-
ies is being assaulted from many directions . To protect it
so that our fish resources can be maintained, we will need
a strong and comprehensive habitat management policy .

If left unchallenged, these activities would undoubtedly
lead to serious, and in many cases, irreparable harm to
Pacific fisheries.

Like the soil that nurtures agricultural crops, fish habi-
tat can be viewed as a natural resource in its own right .
When harmful waste and other materials are deposited
into water, when migrating fish are denied passage
through streams, or when aquatic and marine environ-
ments are impaired by other human activities, nature's
ability to produce fish is hampered . Seen in this light,
concerns about habitat quality go hand in hand with
fisheries management and enhancement, the subjects of
the following chapters . Depleted wild stocks can be
restored by more effective fisheries management and cer-
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tain enhancement techniques, but only if the natural
environment is capable of supporting larger populations .
Ultimately, the health of habitat will govern the natural
productivity of the fisheries .

The federal Parliament's role in habitat protection
stems from its constitutional jurisdiction over sea coast
and inland fisheries . Courts have held that this authority
extends beyond simply regulating fishing activities, to
enacting legislation intended to protect fish habitat .'
Under this authority, provisions of the Fisheries Act
prohibit the "harmful alteration, disruption or destruc-
tion of fish habitat" (section 31) and the "deposit of a
deleterious substance . . . in water frequented by fish"
(section 33(2)) . Other sections require fish facilities to be
constructed to pass fish over dams and other obstructions
(section 20) and screens to be installed on water diversion
intakes (section 28) . However, in British Columbia, the
province owns most of the uplands and the freshwater
that serve as fish habitat ; and it controls most of the
timber and mineral resources (as landowner), which it
allocates to private interests through a variety of agree-
ments . It also has legislative authority over municipal
affairs and most other upland activities that threaten fish
habitat .

This division of ownership and jurisdiction between
the two levels of government lies at the root of much of
the difficulty associated with habitat protection in the
province . The federal government may regulate activities
that impinge on fish habitat even though it does not own
the land and water resources . Thus, forest, mining and
other operators on provincial Crown land are typically
required to serve two masters : they must comply with the
terms of their resource agreements with the provincial
government, while ensuring that their activities do not
contravene the Fisheries Act. As well, the gains from
resource developments are often seen to accrue to the
provincial Crown and to private interests, while the cost
inflicted by them on fish habitat is borne largely by the
federal government and those who depend on fish .

Activities on privately owned land, such as private tim-
ber operations, land developments and so on, do not
involve provincial agencies to nearly the same extent . But
the habitat protection provisions of the Fisheries Act
apply to them as well, pitting private interests directly
against the health of fish habitat .

The task of reconciling conflicts over the use of public
and private land with the needs of fisheries resources is
the fundamental issue to be addressed in formulating pol-
icy for habitat management . Under current policy, the
Department of Fisheries and Oceans participates in refer-
ral and other programs with provincial government agen-
cies, so that the Department has the opportunity to
review proposed developments in watersheds. The suc-

cess of these arrangements ultimately hinges on the
Department's knowledge of the habitat it is attempting to
protect, the objectives it tries to serve and the legal and
other mechanisms that are available to it in fulfilling its
mandate. Each of these is discussed below .

Habitat Information

Despite the pivotal importance of the habitat for fisher-
ies management and development, the Department
knows surprisingly little about the present quality of fish
habitats in the Pacific region or their ability to support
fish . These vary widely among water systems, depending
on their size, gravel conditions, hydrological characteris-

tics, streambank cover, nutrient levels in streams and
lakes, and tidal patterns and vegetation in estuaries,
among other things . These dimensions determine the
capability of land and water to support fish, but to date
the Department has made no comprehensive inventory of
habitat in the region .

This lack of basic information stands in the way of
effective planning . Moreover, the Department needs
much improved information about fish habitat for its
dealings with other resource industries . Without it, fisher-
ies managers cannot properly assess the impact of pro-
posed operations and proponents cannot design appro-
priate means of avoiding or minimizing damage .

British Columbia's Ministry of Environment has
already initiated a computerized aquatic inventory pro-
gram, and I understand that the Department of Fisheries
and Oceans has been exploring alternative methods of
collecting, collating and disseminating such information
(a subject I return to in Chapter 6) . My recommendations
are intended to recognize the need for both governments
to obtain improved habitat information and to minimize
duplication of effort .

1 . The government of Canada should invite the govern-
ment of British Columbia to participate in a joint pro-
gram aimed at compiling a comprehensive inventory
of fish habitats in freshwater streams and estuaries in
B ri tish Columbia . The inventory should describe the
biophysical characte ristics of individual areas of fish
habitat, and should include an assessment of their
potential for producing fish .

The program should be a substantial one, combining,
expanding and coordinating the present efforts of the two
governments to produce a systematic inventory of at least
the most important aquatic systems in the province . And
while it will complement the intergovernmental Salmonid
Enhancement Program discussed in Chapter 5, it should
be organized separately, and the respective contributions
of the two governments could differ. In Chapter 18 I pro-
pose that both be incorporated into a general federal-
provincial agreement on fisheries matters . The cost of the
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inventory should be shared between the two governments
in proportions that should be negotiated . The total cost
will depend upon the detail of the information sought .

The inventory should be designed to provide hydrolog-
ical data required by the federal and provincial authori-
ties as well as the basic information needed for estimating
the capabilities of water systems to support fish popula-
tions, especially salmon . Beyond that, it should identify
opportunities to enhance the productivity of habitats
through stream improvements and other measures . Con-

sideration should be given to classifying or zoning
watersheds according to their potential for producing fish
to assist in coherent watershed and regional planning .

Habitat Management Objectives

The Department's stated objective in habitat manage-
ment is "to conserve and develop habitat of federally
managed aquatic species in a manner that will serve
fisheries resource management goals ."' While I cannot
criticize this general principle, the Department should be
guided by more specific objectives. This should be done
for two reasons . First, as I explain in the next chapter, the
Department needs explicit fish-production targets to pro-
vide long-term management objectives, and these targets
must rest on assumptions about the productive capacity
of the habitat in the future. There I propose that these
targets be based upon full utilization of the existing
natural habitat and additional production resulting from
enhancement . Second, explicit objectives will strengthen
the Department's hand in dealing with other resource
industries that threaten habitat by providing a baseline
against which proposed operations in a watershed can be
assessed . Without being able to point to targets of its own
in support of its positions, the Department is left to react
defensively, and often negatively, to proposals .

The federal government's approach to habitat protec-
tion must be consistent with its responsibilities for fisher-
ies resources generally. Along with its constitutional
authority over fisheries, it has a corresponding duty to

ensure that fisheries resources are conserved and used
wisely for the benefit of Canadians as a whole . This point
deserves emphasis because too often the line dividing fed-
eral and provincial responsibilities in this area becomes
blurred, leaving the impression that the public being
served by both governments is the same. This is not the
case: in managing Pacific fisheries the federal govern-
ment is responsible to Canadians, not only in British
Columbia, but also in other parts of Canada . The need to
recognize this broader federal responsibility and accoun-
tability will be even more pressing as the fisheries are
rationalized and public revenues emerge under my pro-
posals in Part III of this report .

Those with interests in fish resources sometimes sug-
gest that no habitat should ever be sacrificed for other
purposes. Such a rigid policy is unrealistic in view of the
broad and interrelated patterns of economic and social
development on the Pacific coast . It cannot be assumed
that Canadians as a whole would be better off were all
fish habitat frozen in their current state, if indeed that
could be done. In some cases, fish habitat can be
improved or expanded, yielding fisheries benefits exceed-
ing the sacrifices in other resource values ; in other cases,
another form of development will yield benefits greater
than the value of habitat lost . Fish habitat, like all other
resources, must be used flexibly in light of changing cir-
cumstances if Canadians are to realize maximum benefits

over time .

So, in exercising its authority over fisheries, the federal
government should ensure that habitat is not sacrificed to
other competing values, such as forestry, mining, hydro-
electric power, and land development in any instance
unless it is assured that benefits will accrue to Canadians
that will at least offset the loss in fish production capac-
ity . My following recommendations provide an opera-
tional framework for implementing this general policy .

The specific role of the Department of Fisheries and
Oceans should be to ensure that the productive capacity
of natural fish habitat is protected against damage from
industrial activities and, if damage is unavoidable in par-
ticular instances, that full compensation will be provided
through enhanced productive capacity elsewhere. Thus-

2. The policy of the Department should be to ensure that
the total fish produ ction capaci ty in the region will not

be diminished as a result of industrial and other activi-

ties that impinge upon fish habitat. Identifiable and
measurable harm to fish habitat should be tolerated

for any particular development only if the damage is
fully compensated through expanded fish-production
capacity elsewhere.

This proposal implies the need for firm legislation to pro-
tect fish habitat from activities that threaten it and to
enable the Department to function from a position of
strength . I return to legislative provisions later in this
chapter.

Compensation Policy

To ensure that the capacity to produce fish is main-
tained in the face of new industrial projects and other
developments that threaten it, the Department needs
clear operational guidance . My proposals are aimed at
ensuring that all feasible measures will be taken to avoid
or minimize damage to fish habitat ; only if these cannot
fully preserve its productive capacity should compensa-
tion be considered .



HABITAT MANAGEMENT 2 5

3. The Department should adopt an explicit policy for
assessing proposed developments that threaten fish
habitat and for determining compensation where
required, based on tbe following precepts :

i) In considering proposals for new developments,
the Department should investigate their impact
on fish habitat and all feasible means of avoiding
or minimizing harm to fish .

ii) Developers should be required to adopt all rea-
sonable measures to avoid or mitigate damage to
fish habitat .

iii) If such measures are insufficient to prevent habi-
tat damage, the Department should be authorized
(but not required) to approve the development,
but only if the loss in fish production capacity is
fully compensated through increased fish produc-
tion capacity elsewhere. The compensation
should take the form of new fish production
capacity created by the developer, or cash
sufficient to enable the Department to replace the
equivalent of the lost productive capacity . Cash
compensation should be paid into the Pacific
Fisheries Conservation Fund (recommended
below) .

Proposals should be considered under the referral
arrangements and special review and approval proce-
dures described below.

Compensation in the form of habitat improvement
work would be particularly suitable where a developer,
such as a forest company, has men and equipment that
are capable of carrying out a function such as stream
improvement in the locality in which they are working .
Cash compensation will be appropriate when the off-
setting measures to be undertaken would be best done by
the Department, perhaps in other areas .

I emphasize that the decision as to whether compensa-
tion arrangements should be adopted in any particular
case, and what form they should take, should rest with
the government and not with the proponents of the devel-
opment . And these measures should be applied cau-
tiously, not as a substitute for, but as a necessary adjunct
to, sound integrated resource planning (discussed below) .
Thus, compensation should not be invoked to accommo-
date damage to habitat that could be reasonably avoided
or where it would be imprudent for biological or other
reasons to sacrifice particular stocks .

In cases where cash compensation is to be paid, the
amount should be determined according to the Depart-
ment's estimates of the cost of replacing the lost fish pro-
duction capacity . The money should be put into a fund
earmarked for habitat development purposes .

4. A fund should be created, called the Pacific Fisheries
Conservation Fund, to be administered by the Depart-
ment of Fishe ries and Oceans. Money paid into the
fund in the form of compensation for damage to fish
habitat should be spent only on habitat improvement
and other fish-production measures.

These proposals are intended to ensure that the aggre-
gate capability of the land and water in the Pacific region
to produce fish will be maintained, while permitting the
flexibility required to respond to other demands on habi-
tat in particular places. They will focus attention on dam-
age to habitat that can be identified in advance and are
quantifiable in terms of lost potential fish production .
They call for a concerted effort on the part of the Depart-
ment to broaden its knowledge about how changes to fish
habitat affect its fish production capacity. But imperfect
information should not impede the direction of the
reforms I have proposed here ; it only calls for caution in
applying them. The provincial Ministry of Environment
has recently embarked on a similar course, with the cre-
ation of a wildlife Habitat Conservation Fund, which
apparently is operating successfully . '

The Department's role in determining appropriate
mitigation and compensation should be largely technical,
involving estimates of the anticipated fish and habitat
losses and prescribing remedial measures to offset them .
Thus, the Department's attention should be focused
sharply on biological and engineering considerations,
where its expertise is strongest .

It is sometimes claimed that a proposed development
will yield economic, social or strategic benefits that
outweigh fishery losses that they cause, and that because
these benefits take such an indirect form (through
employment, foreign exchange earnings, national defense
and so on) full compensation for damaged fish habitat
should not be required . In such cases, the responsibility
for making the necessary judgement rests squarely on the
cabinet .

Accordingly, I recommend -

5. If it is deemed to be in the public interest to exempt
any development proposal from the p rovisions for
mitigation and compensation in respect of damage to
fish habitat, the decision should be made not by the
Department but by the federal cabinet .

Any such exemptions should be granted publicly and for
explicit reasons .

Habitat Enhancemen t

Until recently, the main thrust of the Department's
activities in habitat has been reactive and defensive,
confined largely to fending off threats posed by various
kinds of activities . But, as is noted in Table 3-1, funds
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under the Salmonid Enhancement Program have been
devoted to improving fish habitat. As I recommend
above, money paid into the Pacific Fisheries Conserva-
tion Fund should be earmarked for this purpose and
related fish-production measures . Beyond that, the
amounts to be provided for habitat enhancement should
be determined by the criteria for projects under the Sal-
monid Enhancement Program, discussed in Chapter 5 .

Integrated Resource Management

The Department's responsibility should be to properly
manage the habitat available, to develop it further even
at the expense of other values wherever this can be shown
to be advantageous to Canadians generally, and to
sacrifice it only when the loss is fully compensated in
other ways .

Where an area of land and water supports other indus-
trial activities as well as fish, an obvious need arises to
minimize conflict among various competing interests .
Therefore, as a general principle -

6 . The Department should be explicitly committed to the
principle of integrated resource development planning
and management .

This has already been endorsed by the federal and pro-
vincial governments in their Salmonid Enhancement
Agreement :

. . .Canada and British Columbia agree that,
in the implementation of the Program, they
shall recognise the principles of integrated
resource management practice .' o

My recommendation implies broadening the federal
commitment to this principle .

The referralprocess The Department participates in a
variety of arrangements with other federal agencies, pro-
vincial ministries, municipalities, and private interests
whose operations threaten fish habitat . Some 8,000 refer-
rals of development proposals are received by the
Department each year. The forest industry is the largest
source ; in 1981, timber-cutting permits alone accounted
for over 2,000 referrals . These procedures are informal
insofar as they have no legal consequences and are not
specifically sanctioned under fisheries legislation .

In considering referrals that involve provincial
resource agencies or municipalities, the Department usu-
ally deals with the relevant government agency . For
example, timber-cutting applications by forest companies
are referred by the Ministry of Forests to the Department
for its assessment before the Ministry finally approves
them. The Department suggests modifications it consid-

ers necessary to protect fish habitat ; if accepted by the

Ministry of Forests, these are incorporated into the cut-
ting permits issued to the forest company. With varia-

tions, this same general approach is applied to mining
operations, highways, dams, municipal developments and
so on. For projects initiated by federal agencies, similar
procedures apply and the Department participates in the
Federal Environmental Assessment and Review Process
for projects such as major harbour and airport develop-
ments.

The potential for avoiding damage to fish habitat
offered by referral and other integrated planning proce-
dures is considerable .

I therefore recommend -

7. The Department should continue to participate in

referral arrangements with provincial and other fed-
eral agencies.

To ensure that the referral process is effective however,
certain specific requirements must be met.

First, the Department will need information about the
habitat that will be affected by a proposed development
and about its sensitivity to disturbance . This underlines
the importance of the habitat inventory program recom-
mended earlier . (In Chapter 6, I discuss the need for
expanded research on fish habitat and the effects of dis-
turbances to it.)

Second, the Department must participate early in the
planning of proposed developments in order to influence
their design before commitments are made by other gov-
ernment agencies and private interests . Under current
referral arrangements, the Department normally has little
control over the timing of its involvement because it can-
not respond until it receives a specific proposal . I regard
this as a serious shortcoming of referral systems as they
are now administered .

Third, the Department needs to become more involved
in the field . While habitat inventory will help to identify
problems and determine priorities, the Department's
involvement in resource planning will be successful only
if its staff is able to personally inspect sensitive sites to see
first hand what is being proposed and to judge how it
might affect the productivity of fish habitat .

Approvals With more than 8,000 referrals annually
and with its present meagre resource information and
staff, the Department cannot thoroughly review all of
them. Under present arrangements the Department's
contribution to resource planning tends to be uneven and
often cursory, and proponents of developments often
encounter lengthy delays." In any event, most referrals
do not pose serious threats to fish habitat, and the burden
of reviewing all in the same detail should be avoided . To
enable the Department to focus its attention and
resources on those proposals that pose the most serious
threats to fish habitat, I recommend -
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8. The Fisheries Act should provide both the Depart-
ment and the operator of a proposed or existing devel-
opment with the option of calling for a detailed review
by the Department of its effect on fish habitat. To
carry out such reviews, the Department should be
authorized to require the operator to provide at his
cost detailed plans, specifications and assessment
studies of the development and to produce the neces-
sary field data and other information it needs for this
purpose .

9. Having reviewed a proposal, the Department should
be authorized to reject it or formally approve it on
acceptable terms and conditions . The approval should
be given to the operator either directly, or indirectly
through another involved government agency (such as
the provincial Pollution Control Board or Ministry of
Forests) .

10 . Terms and conditions of approvals should include
mitigation measures to be taken by the operator .
Where damage to fish habitat is unavoidable, the
approval should also specify compensation (as recom-
mended above) .

These arrangements will enable the Department to
more effectively meet its responsibilities in protecting fish
habitat by concentrating its attention on specific, critical
developments. I propose in Chapter 18 that cooperative
arrangements for dealing with referrals and approvals be
set out in an agreement between the federal and provin-
cial governments. Later in this chapter I propose
strengthening the approvals by making them legally bind-
ing on both the Department and the developers .

Watershed studies The Canada Water Act,12 which
offers a mechanism for planning watershed development,
has been used to a limited extent in the Pacific region for
federal-provincial studies of the Fraser River estuary and
the Thompson, Okanagan and Yukon basins . Such exer-
cises have not generally provided much operational gui-
dance for resource development, but they have produced
valuable information about patterns of resource use and
their interactions .

Because river basin and estuary studies of the kind car-
ried out under the Canada Water Act and provincial
regional planning procedures can be useful in identifying
the relative values of activities in watersheds and poten-
tial conflicts among them, I recommend that-

11 . The Department should continue to participate in
watershed studies in cooperation with other federal
and provincial agencies .

Such studies can also serve as focal points for detailed
operational planning for the future .

HABITAT LEGISLATION AND ENFORCEMEN T

The main and most powerful legal instruments for pro-
tecting fish habitat are found in the Fisheries Act ." Their
development and application over the past decade has
been a constant source of controversy, and their effective-
ness and enforcement was a recurring theme in the Com-
mission's public hearings .

Habitat protection requirements have long been a fea-
ture of the Fisheries Act . Provisions requiring fishways
around dams and other obstructions and screens to be
installed on water diversion intakes, have been in the Act
for years . These requirements are relatively narrow in
scope and apparently present no serious problems .

Prohibitions on Disturbing and Contaminating Fish Habi-
tat

The Fisheries Act prohibits anyone from altering fish
habitat (section 31) and from polluting it (section 33(2)) .'^
These are by far the most controversial parts of the legis-
lation . Amendments to strengthen these provisions in
1970 and 1977 were vigorously opposed by other indus-
tries and provincial governments . The Premier of British
Columbia summarized his criticism as follows :

The mutual objective of avoiding duplication
of government regulations, particularly in
relation to resource-based industries, will not
be furthered by the proposed legislation . The
close cooperation we have enjoyed in the
environmental field may be jeopardized. The
proposed legislation is oriented to a single
resource - albeit of considerable importance
to this Province - but is out-of-step with the
multiple resource use essential to the develop-
ment of a healthy economy in British Colum-
bia.' s

Section 31 broadly prohibits "any work or undertaking
that results in the harmful alteration, disruption or
destruction of fish habitat ." Fish habitat is defined
broadly, and since nearly all industrial operations in
watersheds alter habitat in some manner, if only subtly,
this section is very comprehensive . With special author-
ization, activities may be exempted from this general pro-
hibition, but these provisions have not been invoked in
the Pacific region .

The core of the pollution control provision is section
33(2), which prohibits the deposit of "a deleterious sub-
stance of any type in water frequented by fish" or any-
where else if it might enter such water . Since almost any
substance can be deleterious to fish in sufficient concen-
trations, and all land drains into watercourses, this provi-
sion is comprehensive also .
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Effluent discharges that fall within permissible concen-
trations specified in regulations are exempted . Such regu-
lations have been adopted for six industries, the four
major ones being pulp and paper, metal mining, chlor-
alkali and petroleum refining. The standards apply
nationwide . The Environmental Protection Service of the
federal Department of the Environment, which has chief
responsibility for administering section 33 (discussed
below), in practice applies these standards rigorously
only for new projects in consultation with the provincial
Ministry of Environment. For plants that predated the
regulations, they negotiate with the operators to establish
a schedule for complying with regulations over a period
of time. In the meantime, such projects are technically in
default continuously . Site-specific regulations may also
be adopted for individual projects, as was done for the
controversial Amax Mine operation at Alice Arm.

Other provisions of the Act make polluters liable for
costs incurred by the Crown in cleaning up unauthorized
discharges of deleterious substances and for any resultant
losses incurred by licensed commercial fishermen . In
addition, the Minister is authorized to demand certain
technical information from those whose activities contra-
vene sections 31 or 33 or threaten to do so . With federal
cabinet approval he may also require operations to be
restricted. modified, or even shut down .

Operators are legally obliged to report any unexpected
contraventions of these sections and to take any action
required to prevent or remedy such occurrences . Anyone
whose employees or agents contravene either section is
liable unless the offence was committed without his
knowledge or consent and he exercised `all due diligence'
to prevent it .

Penalties for violating these sections are the highest in
the Fisheries Act (see Chapter 16, Table 16-5), with pro-
visions for fines of up to $100 thousand for convictions
under section 33 and for unlimited fines under section 31 .

Because the federal government owns very little of the
land and none of the fresh water that comprises the most
critical fish habitat in British Columbia, it cannot protect
the habitat by such means as licensing, leasing or similar
arrangements . It therefore requires strong punitive legis-
lation to protect fish habitat . And this legislation must
also be comprehensive and exacting. Sections 31 and 33
of the Fisheries Act have these essential features, so
despite criticism of them and in view of the attention that
has been directed towards this question, I specifically rec-
ommend -

12 . Sections 31 and 33(2) of the Fisheries Act should be
maintained substantively intact .

I hasten to add that not all of the habitat protection
provisions of the Act are satisfactory . They have been

criticized for their narrowness and for failing to recognize
other resource users or to provide for integrated resource
planning and development .

The Fisheries Act remains silent on the exis-
tence of other resource uses or users, and this
places the (Fishery) Officers, in our opinion,
in a very difficult position . The current refer-
ral process is working in spite of, not because
of, the tunnel-visioned Fisheries Act . These
Officers do a very commendable job, consid-
ering their legislated terms of reference .1 6

My proposals earlier in this chapter will alleviate some
of these difficulties by providing better information for
planning other activities in watersheds ; by involving the
fisheries authorities more deeply in integrated resource
management planning; and, where damaging activities
take place, by concentrating attention on the most
serious threats and by providing for compensation where
damage to fish habitat cannot be avoided . And in Chap-
ter 21, I recommend that new fisheries legislation for-
mally and explicitly authorize the Department to become
involved in such planning.

But once the Department has received a proposal for a
development and reached conclusions about the accept-
able conditions under which it should proceed, any
approval it issues should formally bind both the propo-
nent and the Department . This is now lacking and is a
serious deficiency in the referral system . The Minister has
the authority to call for detailed project plans and to
review them. But even when the developer makes
modifications proposed by the Minister, he can remain
liable to prosecution under the broad habitat protection
provisions of the Fisheries Act . So do all those whose
proposals have been referred to the Department, whether
or not they have adopted the suggestion of fisheries
officials to protect habitat . These arrangements leave
operators in a constant state of uncertainty ; even though
their activities may have been endorsed by habitat pro-
tection officials, they remain potentially vulnerable under
the Fisheries Act. And from the point of view of public
administration, it leaves the review process too vague .

My recommendations on this matter are aimed at
removing these deficiencies in the approval system.

13. All approvals of development proposals issued by the
Department should enable their holders to proceed
without being liable to prosecution as long as they
comply with their tens and conditions. A general pro-
vision should empower the Department to curtail or
suspend operations if fish habitat is significantly dam-
aged or threatened by events that were unforeseeable
at the time the approval was granted .
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Thus, the operator would not be given carte blanche to
operate in disregard to habitat once he has the Depart-
ment's approval, but he would be able to place reason-
able reliance on it. Conversely, the Department would
assume some responsibility for the consequences of the
terms and conditions it attaches to approvals . In all those
cases where approvals are not issued, the provisions of
the Fisheries Act should apply as they do now . Thus,
developers would have strong incentives to avoid damag-
ing habitat .

For pollution control, these site-specific procedures
(for approvals recommended above) should replace the
reliance on uniform standards such as those set out in the

several industry sector regulations. Applying uniform
effluent standards for the Pacific region, let alone the
whole of Canada, is quite inappropriate. In some situa-
tions they will be too lax, in others too stringent, and they
inevitably fail to take account of the peculiarities of each
aquatic system. A stream rich in fish values needs a
higher standard than one that is insignificant for fish ; a
small stream with limited dispersal capacity can assimi-
late less effluent than a large river ; the quality of water-
courses receiving many discharges can be maintained
only with higher standards than one receiving few, and so
on. Therefore I recommend -

consult with the public before the special effluent regula-
tions were approved for the Amax Mine :

There was no offering of public input, no
opportunity for public input by the Nishgas,
either on the federal process leading to the
special regulations, or in the provincial pro-
cess, leading to the permit being issued by the
Pollution Control Branch . . . ."

Clearly, the Department should be prepared to con-
sider the views of members of the public who, through
their interest in fisheries, might be affected by proposed
major developments that impinge on the resource . I
therefore recommend-

16. The Minister of Fisheries and Oceans (or his desig-
nate) should have the explicit authority to convene
public hearings concerning any proposed project or
development that might threaten fish habitat .

I do not propose that public hearings be required for
all developments ; many are too small or their potential
effects on habitat too trivial to warrant full public review.
But I urge the government to exercise this authority in all
other cases unless another agency convenes hearings that
provide an opportunity for the Department to explain the
development's fish habitat implications .

14 . The indust ry sector effluent regulations under section
33 of the Act should be rescinded for the Pacific
region .

Such standards, if they are retained at all, should be used
as guidelines in formulating site-specific approvals only,
to be modified and applied for individual projects as cir-
cumstances warrant .

Finally, the present pollution control arrangements
involve a great deal of duplication between the federal
and provincial authorities . I consider it important that
the federal government retain its independent authority
to determine standards required for protecting fish, but
administrative overlap and double permitting should be
avoided. I therefore recommend -

15. For discharges of effluent for which provincial pollu-
tion control permits are issued, the Department's
approvals should be integrated into the pollution con-
trol permits .

Public Consultation

With effluent discharges being approved through more
site-specific procedures, the Department will need to
gather complete information about proposed projects
including information and advice from the interested
public . Several participants in the Commission's public
hearings criticized the federal government for failing to

Habitat Enforcement Issues
General enforcement requirements are covered in

Chapter 16 . The specialized enforcement unit I propose
there would be responsible for habitat offences . Here, I
consider certain matters relating specifically to enforce-
ment of habitat protection legislation . These are monitor-
ing, the due diligence defence and the procedures fol-
lowed in laying charges .

Monitoring At the Commission's public hearings the
Department was frequently criticized for failing to moni-

tor industrial operations once they had been assessed
through referral procedures. I view this as a serious
shortcoming. Moreover, my recommendations in this
chapter for mitigation and compensation for habitat
damage, and for formal Departmental approval of pro-
jects and developments, will call for even greater atten-
tion to monitoring . Thus=

17. The Department should develop, in cooperation with
the p rovince, a program to ensure systematic monitor-
ing of all industrial and other operations in the Pacific
region that have the potential for inflicting significant
damage to fish habitat .

In developing this program the Department's habitat
managers should work closely with enforcement officers .
And opportunities will likely arise for mutually advanta-

geous cooperation between federal and provincial
authorities in the monitoring effort .
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Due diligence I explained earlier that a person
charged with a habitat offence may be acquitted if he
exercised due diligence over his employees or agents in
trying to prevent it . Courts have applied a similar rule
even in the absence of such explicit relief in environmen-
tal legislation .18 Some participants at the Commission's
hearings suggested that relief of this nature should be
eliminated, and that offenders should be held absolutely
liable for damage to fish habitat regardless of the circum-
stances or the efforts of an accused to prevent it . While
such a change might have a salutory deterrent effect for

some operators, I am concerned that it would impose an
unreasonable hardship on others whose employees or
contractors, due to unforeseeable circumstances and
despite their honest efforts to avoid it, damage fish habi-
tat. Furthermore, I understand that courts typically have
hesitated to grant acquittals on these grounds . So there
appears to be no immediate danger that these provisions
will be abused and I suggest that they be retained .

Charging procedures Charges for violating the habitat
protection provisions of the Fisheries Act are normally
laid after a fishery officer or citizen has observed an
offence. Under current administrative arrangements,
fishery officers are left with relatively wide latitude to
decide whether or not to formally lay a charge .

Because of their strength and broad scope, the habitat
protection provisions are difficult to apply consistently
without creating serious disruptions in industrial activi-
ties in the region. This gives rise to the following para-
dox : because they are so strong and uncompromising,
their breach becomes common and their effect is incon-
sistent and often weak ; yet they leave anyone who oper-
ates in a watershed or discharges waste potentially liable
to a charge, usually at the discretion of a fishery officer,
who sometimes reacts to local pressures and attitudes .

Earlier in this chapter I proposed that the habitat pro-
tection prohibitions in the Fisheries Act be retained to
enable the federal government to vigorously assert its
interest in fish habitat . But with this broad power goes a
responsibility to enforce the law objectively and consist-
ently . This calls for a careful review before charges are
laid .

18 . Before charges are laid under the habitat p rotection
provisions of the Fishe ries Act, the circumstances
should be reviewed by senior regional officers of the
Department, including the Director General , the
Director of the Habitat Management Branch and the
Chief of Enforcement to ensure consistency in apply-
ing the law.

The Department also has a responsibility to provide gui-
dance to those who must comply with the law about how
they must conduct their operations to avoid prosecution .

19. The Department should produce operating guidelines
to assist industrial operators in avoiding damage to
fish habitat, and the extent to which such guidelines
have been adhered to should be considered before
charges are laid.

The Department has already produced an excellent
handbook for use by forest operations;19 similar ones
should be produced for other activities as well .

ORGANIZATION AND ADMINISTRATION OF
HABITAT MANAGEMENT

The Canadian constitution does not assign exclusive
responsibility for environmental matters to either the fed-
eral or the provincial government ; legislation has been
enacted and programs are administered by both . While
many of these are not aimed explicitly at protecting fish
habitat, they have the incidental effect of doing so . And
within the federal government, legislation and adminis-
trative arrangements that bear on habitat protection are a
patchwork .

Division of Federal Responsibilitie s

Among federal agencies, the Department of Fisheries
and Oceans is the most heavily involved in protecting fish
habitat . It actively enforces the habitat provisions of the
Fisheries Act (those prohibiting activities that are harm-
ful to fish habitat and the deposit of deleterious sub-
stances into water) as well as those that require fishways
around stream obstructions and screens to be installed on
water-diversion intakes .

The Department is not the only federal agency
involved in habitat protection, however . It shares admin-

istrative responsibility over some important federal con-
trols, and others lie beyond its authority altogether. The
Environmental Protection Service of the federal Depart-
ment of the Environment is the most centrally involved
of these other agencies . Even though the Department of
Fisheries and Oceans was formed in 1979 with primary
authority over fisheries, the Environmental Protection
Service has continued to administer the deleterious sub-
stance section of the Fisheries Act alongside the Depart-
ment . In addition, it administers the federal Ocean
Dumping Control Act,20 aimed at marine dredging and
other activities at sea that are harmful to fish or human
health .

This division of responsibility impedes effective and
systematic habitat management. The involvement of both
agencies in administering the deleterious substance provi-
sions of the Fisheries Act has led to unnecessary duplica-
tion of effort and facilities within the federal government
and raises the disquieting prospect of conflict between
them. And since the application of the Ocean Dumping
Control Act is confined largely to protecting fisheries, it
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too results in duplication . I see no need for two federal
agencies in these areas . Accordingly, I recommend that-

20. Exclusive administrative responsibili ty over all habitat
protection provisions in the Fishe ries Act and over the
Ocean Dumping Control Act in the Paci fic region
should be assigned to the Depa rtment of Fishe ries and
Oceans, together with related staff and funds.

Departmental Organization and Resources

Habitat-related work in the Pacific region is done b y
three separate branches within the Department of Fisher-
ies and Oceans and by other federal departments, inter-
national commissions and the provincial government .
The main agencies involved and the resources devoted to
fish habitat protection are summarized in Table 3-1 .

The Department of the Environment also administers
the Canada Water Act (referred to above) ; the Environ-
mental Contaminants Act,'-' aimed mainly at regulating
the use and disposal of insidious industrial chemicals ; the
Pest Control Products Act, '- '- which provides for the con-
trol of insecticides and related similar toxic substances ;
and the Clean Air Act,23 which deals with acid rain,
among other things . Although these enactments contrib-
ute to fish habitat protection, they also serve wider objec-
tives . The same is true of the Environmental Assessment
and Review Process, the mechanism for reviewing the
environmental impact of major federal projects, which is
also coordinated by the Department of the Environment .
I see no need to disturb the existing administrative
arrangements for any of these programs and initiatives .

Federal responsibilities for dealing with spills of oil
and other hazardous materials are divided. Since 1971 the
Environmental Protection Service has attempted to pro-
vide a coordinated federal response to emergencies and
has developed a fairly sophisticated national program for
preventing and reporting spills, for contingency planning
and research and for developing technology to deal with
spills . The primary statutory authority, however, is the
Fisheries Act . Responsibility for cleaning .up spills of oil
from ships rests with the Department of Transport under
the Canada Shipping Act24, although responsiblity for
protecting the environment when such spills occur (even
from chemicals used for clean up) rests with the Depart-
ment of Fisheries and Oceans and the Department of the
Environment. This allocation of responsibilities is
cumbersome and needs to be rationalized . I therefore rec-
ommend-

21. The federal arrangements for dealing with spills of oil
and other hazardous materials should be reviewed in
an effo rt to rationalize the division of responsibi li ties
among departments and agencies.

This review is urgent because the transfer of full
responsibility for section 33 of the Fisheries Act to the
Department of Fisheries and Oceans, as recommended
above, could lead to further confusion and conflicts with

the Department of the Environment .

For the Yukon Territory, additional interdepartmental
relationships have to be considered and I deal with these
issues in Chapter 20 .

Table 3-1 Resources devoted to fish habitat manage-

agency

ment in the Pacific region, 1981-82

manpower budget
(millions

(person-ye ars) of dollars)

Department of Fisheries and Oceans
Field Services Branc h
Habitat Division 42 1 .8
Fishery Officers 42 1 .4

Research Branch 21 0.9
Salmonid Enhancement Program 30 3. 7

135 7. 8

Department of the Environment
Environmental Protection Service 50 2 .0

International Pacific Salmon
Fisheries Commissio n

British Columbia Fish and Wildlife
10 0. 3

Branch 70 2. 3

total 265 12. 4

Source : Information provided by the various agencies.

In the headquarters of the Department's Pacific region,
a habitat division of the Field Services Branch has the
main responsibility for habitat protection . (A recent deci-
sion to elevate this unit to the status of a branch, and to
change its name to the Habitat Management Branch,
reflects a concern to strengthen its capabilities .) In the
field, fishery officers, who report through area managers,
enforce habitat legislation as well as perform resource
management responsibilities . The Fisheries Research
Branch conducts habitat-related research in Nanaimo
and West Vancouver. The Salmonid Enhancement Pro-
gram, based in Vancouver, is directly involved in habitat
improvement projects . The International Pacific Salmon
Fisheries Commission conducts research and habitat-
improvement work on the Fraser River system . And, as
explained later in this chapter, the provincial Fish and
Wildlife Branch is involved in habitat management and
enforcement as well . Altogether, about 265 person-years
and more than $12 million are currently being directed
annually to fish habitat protection, management and
improvement in the Pacific region .

Many participants in the Commission's hearings have
maintained that the budgetary commitment to habitat
protection in the Pacific region is inadequate. Certainly,
the Department of Fisheries and Oceans is stretched too
thinly to adequately discharge its heavy responsibilities in
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this area. Limited by insufficient staff and lacking proper
habitat inventory information, the Department cannot
hope to cope with the large and rising volume of referrals
it is asked to consider annually, or to adequately monitor

industrial operations .

In Chapter 19 1 recommend that all of the Depart-
ment's staffing and budgetary commitments for programs
in the Pacific region be analyzed in relation to its priori-
ties . Pending completion of this analysis, I propose that
the staff allocated to habitat management be strength-
ened at least to the level committed before cuts were
made in recent years :

22. As an interim measure, the habitat management staff
of the Department's Paci fic region should be

increased by about 10 person-years in addition to the
staff to be transferred from the Environmental Protec-

tion Serv ice and those required to compile the pr o-

posed habitat inventory .

Participants in the Commission's hearings pointed out
that the Department's fishery officers need more support
from biologists who have the local scientific knowledge
needed to assist with planning and referrals relating to
forestry and other resource developments in watersheds .
Only if fishery officers can receive such support can con-
tinuity and consistency be achieved in setting and enforc-
ing standards for habitat protection . Decentralizing pro-

fessional staff will strengthen this kind of support and
improve communications between field personnel and
senior management . I therefore recommend -

23. A core of technical experts should be maintained in
the Habitat Management Branch in Vancouver to deal

with major impact assessments and estua ry and water
management studies, but the balance of the branch
should be decentralized and be responsible to area

managers .

There also appears to be insufficient coordination
between the Habitat Management Branch and the Sal-
monid Enhancement Program . It has been suggested that
the efforts of these two groups would be more effective if
they developed a closer working relationship or perhaps
were integrated into one group . Similarly, the transfer of
habitat research a few years ago from the Habitat Protec-

tion Branch to the Fisheries Research Branch might be
reconsidered . These issues cannot be dealt with in isola-
tion from the Fisheries Research Branch and the Sal-
monid Enhancement Program organizations, so they
should be examined in the general review of the Pacific
region activities recommended in Chapter 19 .

Provincial Involvement in Habitat Management

In British Columbia, the provincial government's poli-
cies for allocating and managing Crown land, timber,

minerals and water have a predominant influence over
the health of fish habitat. In addition, the province exer-
cises important controls over water and environmental
quality in general . The challenge is to harmonize federal
and provincial activities in this area, to strengthen the
habitat management effort, and to avoid unnecessary
duplication of effort and sources of friction .

The province is indirectly involved in habitat manage-
ment through various statutes relevant to environmental
controls . One of these is the Pollution Control Act,25
administered by the Waste Management Branch of the
Ministry of Environmen t . With a few specific exceptions,
the legislation requires a pollution control permit to dis-
charge wastes or contaminants into water or air . Objec-
tives have been developed for abatement standards
required by various industries, and permits are usually
based on these . Permits sometimes incorporate require-
ments recommended by the Department of Fisheries and
Oceans and other federal authorities under the referral
arrangements described earlier .

The provincial Water Act26 asserts the ownership of the
provincial Crown of virtually all fresh water in the prov-
ince and requires users to obtain licences to divert, store
or withdraw water. The Act lists the beneficial uses of
water but, conspicuously, no mention is made of fish . The
potential for conflict between the Province's water-
licensing policies and fisheries values was recently illus-
trated in court action over the release of water from a
hydroelectric water-storage facility in the northern inte-
rior .

Another important provincial statute is the Environ-
mental and Land Use Act,27 which provides for a provin-
cial cabinet committee to review proposed industrial and
other developments and to reserve sensitive areas . The
recently passed Environment Management Act28 pro-
vides the Ministry of Environment with emergency pow-
ers as well as authority to require mitigation and abate-
ment of adverse environmental impacts and environmen-
tal assessments .

While none of these provincial laws is aimed explicitly
at fish and aquatic habitats, the way they are applied can
have a major influence over them. The administering
agencies employ a wide range of regulations, administra-
tive policies and practices in support of the statutes, and

these too have an important influence on fish habitat .29

The province's direct involvement in fish habitat arises

through its administrati ve authority over freshwater spe-
cies delegated to it by the federal government . The Fish
and Wildlife Branch of the Ministry of Environment-con-
siders development and project referrals in the same
manner as the Department of Fisheries and Oceans
(sometimes reviewing the same proposals) ; it enforces the
habitat protection provisions of the Fisheries Act for
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freshwater species and sometimes for anadromous fish
where its staff observes infractions in the field .

Federal-Provincial Coordination

With overlapping constitutional responsibilities and
administrative arrangements, effective habitat manage-
ment calls for liaison and cooperation between the fed-
eral and provincial governments . At the technical and
administrative levels and in the field, a great deal of
informal cooperation has evolved between the two gov-
ernments' agencies. But these working arrangements are
not supported by formal agreements, and they sometimes
break down, leading to recurrent confrontations over
such developments as the pulpmill at Kamloops, log driv-
ing on the Stellako River, proposed dams on the Fraser
River, estuary projects, and logging operations like the
one at Riley Creek . This friction is frustrating for the
public officials involved and does not augur well for sys-
tematic protection of fish habitat.

Significantly, the Department acknowledged this prob-
lem seven years ago in a submission to the Royal Com-
mission on Forest Resources of British Columbia, with
reference to the referral process .

The [Fisheries] Service welcomes the opportu-
nity to maintain a direct liaison and active
participation in this system of integrated
resource management. However, critical liai-

son procedures are not consistently estab-
lished or well defined .'0

This deficiency persists today .

Both governments appear to recognize the need to har-
monize their approaches to environmental protection and
to reduce duplication, confusion and conflict . The main
alternatives that have been suggested involve constitu-
tional realignment, delegation and a federal-provincial
agreement . I have assumed, for the purposes of this
inquiry, that the present constitutional division of gov-
ernmental responsibilities will prevail, which focuses
attention on the other two options .

Delegation to the province Delegating administrative
responsibilities to the province involves leaving the law-
making power with the federal Parliament while assign-
ing to the province the authority for administering the
legislation . This is the arrangement under which British
Columbia now takes responsibility for freshwater fisher-
ies. And authority to administer the federal Fisheries Act
in Ontario and Quebec has been formally delegated to
those provinces .

This solution helps to eliminate conflict in administra-
tive arrangements, but for habitat management in the
Pacific region it raises several problems . First, the prov-
ince, with its greater interests in other, conflicting,

resource industries such as forestry, mining and hydro-
electric power, might be inclined to compromise the pro-
tection of fish habitat .

Second, the present federal and provincial statutes
(especially the federal Fisheries Act and provincial forest
legislation) take such divergent approaches to resource
management that they are likely to be difficult to admin-
ister jointly within the same government .

Third, as I emphasize in Chapter 4, the Department of
Fisheries and Oceans must formulate long-range fisheries
plans aimed explicitly at fish-production targets . To meet
these, the Department must have direct influence over
habitat quality; otherwise, any potential gains in produc-
tion from increased levels of spawner escapement, stock
enhancement and other management techniques could be
thwarted through eroded habitat . In short, the agency
responsible for managing fish should also have authority
over fish habitat.

Federal p rovincial agreement Reconciling the often
conflicting interests and responsiblities of the two govern-
ments is a formidable political and administrative prob-
lem. But as long as the constitutional division of author-
ity remains as it is now, the general direction of needed
reform is clear : arrangements must be made to improve
intergovernmental coordination . Both governments have
a common objective in protecting fish habitat, as repeat-
edly indicated in public statements . This common pur-
pose is formally declared in their joint Salmonid
Enhancement Agreement, of which a main objective is
"to preserve, rehabilitate and enhance" natural stocks ."
Their efforts must be brought together in a coordinated
and efficient way to establish a clear framework with
acceptable standards and orderly procedures and to elim-
inate duplication of effort and sources of friction.

Environmental accords have now been entered into by
the federal government with all provinces except
Newfoundland, Quebec and British Columbia . Through
these, the province agrees to enforce environmental
requirements (such as pollution control standards) that
are at least as stringent as those required under federal
regulations . Procedural arrangements are designed to
avoid duplication, to enable provincial authorities to be
the main channel of communication with the private sec-
tor, and to undertake joint programs of research and
development . They incidentally offer the federal govern-
ment a large degree of flexibility in dealing with various
provinces . Each accord can be designed to mesh with
provincial environmental protection procedures and
tailored to reflect the nature of fisheries resources region-
ally . I should stress, however, that my recommendations
earlier in this chapter point to the need in this region for
a site-specific approach to regulating effluent discharges,
instead of the heavy reliance on uniform industry sector
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regulations that characterizes arrangements in other
provinces .

I have concluded that a formal agreement between the
governments of Canada and British Columbia offers the
best hope for coordinating their policies and programs
for habitat management in the province . Because there
are numerous outstanding jurisdictional issues that
should be addressed under an umbrella federal-provin-
cial agreement (including the Salmonid Enhancement
Program, mariculture and ocean ranching, and regulation
of the processing sector) I have devoted Chapter 18 to
this subject .

A major element of the agreement should be an expres-
sion of the need for joint action by the two governments
to improve the protection and management of fish habi-
tats . It should address the need for integrating salmonid
enhancement with habitat protection ; coordinating habi-
tat management with other natural resource activities ;
providing for federal participation in provincial resource
planning processes ; assembling data compatible with the
needs of provincial resource planners ; coordinating fed-
eral and provincial responsibilities for fish habitat in
inland waters ; and integrating federal habitat protection
requirements into provincial pollution control permits
and resource tenure documents.

CONCLUSION

To properly manage fish habitat, certain conditions
must be fulfilled. First, the Department must have infor-
mation about the resources it is expected to protect and
manage. This is alarmingly deficient at present, and I
have proposed this be corrected through a systematic
habitat inventory sponsored by the federal and provincial
governments . Equally necessary is information about the
impact of activities in watersheds on fish productivity ;
this too is lacking, and I discuss the needed research in
more detail in Chapter 6 .

Second, the managers need objectives . These are now
conspicuously lacking also ; resource managers have hith-
erto simply been responding defensively to the initiatives
of others . With better information about the capabilities
of the . habitat and opportunities for improving it, the
Department will be in a position to set itself goals for fish
production by regions and watersheds . This will focus the
efforts of habitat managers, enhancement planners and

fisheries managers ; it will force other resource agencies to
recognize the implications of their long-term objectives
for those of fisheries ; and it will provide a touchstone for
assessing the effects of proposed developments .

Third, the Department needs the legal and procedural
machinery for engaging systematically in integrated
resource management through close cooperation with
provincial resource agencies and improved approval
arrangements .

Finally, the Department needs the wherewithal in staff
and budget to carry out its heavy responsibilities in this
area . Savings and efficiencies could be realized by elimi-
nating duplication of effort among federal departments
and by reconciling federal and provincial administrative
responsibilities, as I have suggested . But, in addition, a
stronger staff and budgetary commitment must be made
if the Department is to deal adequately with the huge
task of protecting the habitat of Canada's highly sensitive
Pacific fish in the face of massive and widespread indus-
trial activities .

Commentators on the subject of habitat protection are
often gloomy about the future, and they can find
justification for pessimism in past experience . But my
investigations have left me much more optimistic about
the possibilities, not only for preserving the capabilities of

our aquatic resources to produce fish, but also for
enhancing them . 0
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CHAPTER 4

FISHERIES MANAGEMEINT

It is not enough to say that the fisheries will
be managed for the greatest benefit of those
in the industry and for Canada . We must
know what that means in operational terms.

FISHERIES COUNCIL OF CANADA '

Conservation and management of fish resources entail
two fundamental responsibilities . One is preserving the
habitat that fish depend upon, the subject of the preced-
ing chapter . The other is controlling the harvest in order
to conserve the stocks, which is the subject of this chap-
ter. I have already drawn attention in this report to some
apparent failures in fisheries management . Most dramatic
was the collapse of herring stocks in the late 1960s, but
declines of halibut stocks earlier in the century and
depletion of a number of important salmon stocks in
more recent times have been no less important .

Earlier in the century, fisheries management was con-
cerned almost exclusively with conservation issues . The

guiding principle was attaining a maximum sustainable
yield (MSY)z from individual stocks . But as pressures on
resources increased, and many, stocks were threatened by
excessive fishing, attention became focused on the alloca-
tive aspects of management, the management of people
and vessels as well as fish . This shift in emphasis was
noted in a 1976 federal fisheries' policy paper :

The guiding principle in fishery management
no longer would be maximization of the crop
sustainable over time but the best use of soci-
ety's resources . "Best use" is defined by the
sum of net social benefits (personal income,
occupational opportunity, consumer satisfac-
tion and so on) derived from the fisheries and
the industries linked to them . '

But while the policy paper prescribes a comprehensive
goal, the best use of society's resources, it does not indi-
cate how this should be attained . And certainly the
archaic Fisheries Act offers no guidance .

Working with insufficient knowledge of stock sizes and
population dynamics, under heavy pressure from com-
peting groups of fishermen, and with inadequate control
over fishing activity, management has in many respects

been reduced to a series of desperate attempts to meet the
demands of vocal user groups without visibly destroying
the resource . This is acknowledged by the Department :

In the past, escapement targets have often
been compromised on the basis of compelling
social considerations . . . . or because of run
failure .'

The attention directed to meeting user demands detracts
from the Department's capacity to deal with the more
fundamental responsibilities of stock conservation, so
relieving these pressures is important if management
capabilities are to be upgraded. In later chapters I deal

with arrangements for allocating fishing privileges, and I
propose that these functions be separated administra-
tively from resource management activities .

APPROACHES TO MANAGEMENT

For the most important species on the Pacific coast,
particularly salmon and herring, the basic objective of
management is to control harvesting so that the number
of spawners will be sufficient to regenerate the stocks . For
species available for harvesting throughout most of their
life span, such as most groundfish, shellfish, and chinook
and coho salmon, management also aims at harvesting
the fish at the age and size that will yield the greatest
catch in terms of weight ("yield per recruit" manage-
ment) . For this purpose, size limits, gear restrictions and

time and area closures are used . Management strategies
also take account of interactions between stocks and
between species, and the extraneous effects of environ-

mental variations.

Salmon

On the Pacific coast, the biggest task is managin g

salmon. Salmon are unusually vulnerable to fishing
because they are available for harvest over large parts of
their migratory routes to the spawning grounds and, in
the case of chinook and coho, during much of their lives
at sea as well . The salmon fleet, coupled with recreational
and Indian fishing, has the capacity to decimate runs, so
effective management calls for tight control of fishing to
ensure adequate escapements. This is an immensely com-
plicated task because of the multitude of stocks, each
with its unique capacity to sustain exploitation ; because
stocks often intermingle on the fishing grounds ; and
because all salmon are so vulnerable to overfishing .

The International Pacific Salmon Fisheries Commis-
sion is responsible for managing Canadian and United
States fishing for sockeye and pink salmon within a con-
vention area that includes Juan de Fuca Strait, outer
Puget Sound, lower Strait of Georgia and the Fraser
River . All other fisheries (including those for coho, chum
and chinook salmon in the convention area) are the
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direct responsibility of the Department of Fisheries and
Oceans . The Department divides its responsibilities
among three divisions : the South Coast Division covers
Juan de Fuca and Georgia Straits and the west coast of
Vancouver Island ; the North Coast Division covers the
north and central coast and the Queen Charlotte Islands ;
and the Fraser River-Northern B.C.-Yukon Division cov-
ers the Fraser River itself (including the estuarial com-
mercial fishing area) and the small fisheries in the trans-
boundary rivers of Yukon (see also Chapter 19) . But, for
the troll fishery, most policy decisions are made at the
Director General level because the relevant stocks inter-
mingle, and Canada and the United States cooperate
informally in managing chinook stocks coastwide .

Herring

Herring, like other small pelagic fishes, are relatively
short lived, prone to violent fluctuations, notorious for
stock collapses and difficult to manage . Before the stocks
collapsed in the mid 1960s, their rate of rejuvenation was
believed to be relatively affected by the abundance of
spawners, but there is now little doubt that overfishing
caused stocks to collapse . When most stocks recovered in
the early 1970s, it was hoped that production could be
restored and maintained with larger spawning popula-
tions. But recruitments have been variable ; and under the
intensive exploitation of the roe-herring fishery, the
stocks seem to be unstable .

The major challenge to herring managers is in regulat-
ing the roe-herring fishery . (The catches in the food, bait
and other herring fisheries are relatively small .) Fishing
takes place on or near the spawning grounds, where the
fish are highly vulnerable ; the fishery is short and intense,
and the stocks are exploited by a fleet with enormous
excess capacity - all of which makes this fishery difficult
to manage .

For purposes of roe-herring fishing, the coast is divided
into three broad management zones (the north coast, the
Strait of Georgia, and the west coast of Vancouver
Island), and the licensing system divides the fleet among
these zones . Within these zones, 34 specific herring areas
have been identified ; these are the effective management
units, where fishing openings are declared if sufficient
spawning stocks appear. Some units are only an inlet or
bay; others, especially in northern waters, encompass a
broad range of coast . The Department's approach is to
set a target for spawner escapement in each unit, to moni-
tor the spawning populations as they aggregate on the
grounds, and to permit harvesting of the populations sur-
plus to the escapement target .

Other Species

The other species on the Pacific coast present varying
management difficulties . As I explained in Chapter 2, the

pressure of fishing has had a heavy impact on some
stocks . The halibut stocks, despite the efforts of the Inter-
national Pacific Halibut Commission, have declined and
remain depressed . In contrast, many of the traditional
species (Pacific cod, lingcod and flatfish) are relatively
fast growing and short lived ; and, at present, they do not
appear to be in danger of overexploitation .

A third group of groundfish species has only recently
begun to be exploited by Canadian fishermen; these
include a new fishery for walleye pollock, a trap fishery
for sablefish and a trawl fishery for Pacific hake

Because groundfish stocks are available for fishing
throughout most of the year, harvesting is not as hectic as
in the salmon and herring fisheries, and regulatory prob-
lems are consequently less difficult . Nor have the
resources attracted as much excessive fishing pressure
from Canadian fleets as have the major fisheries .

The Department has taken advantage of these less
demanding circumstances to develop a well-based, con-
servative management regime that appears to be working
well . Data collection and scientific analyses on tradi-
tional groundfish stocks is particularly well developed .

Management of the wide variety of shellfish, crustacea
and other . invertebrate species depends on a variety of
regulatory techniques, but because the stocks are numer-
ous, small and widely scattered, their management is not
as intensive as other fisheries .

For the most part, management of these minor species
has been based on sparse information about stock sizes
and productivity, and so it has been exploratory in
nature. Improved biological information on invertebrate
stocks would undoubtedly improve the prospects for
developing these fisheries. And since the value of land-
ings in these minor fisheries has approached that of
groundfish in recent years, a more systematic approach to
their management is warranted .

Elements of Fisheries Managemen t

Fisheries management has five essential elements :

i) Compiling and analyzing information on the dynam-
ics of fish populations.

ii) Formulating long-term plans and strategies for each
stock or group of stocks, involving goals with respect
to the number of spawners required to produce max-
imum sustainable yields and the best harvesting
techniques .

iii) Establishing pre-season goals with respect to the
amounts and types of fishing to be conducted (pre-
season fishing plans) .

iv) Developing the arrangements for regulating fishing
during the fishing season (in-season management) .
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v) Evaluating the results of the programs to measure

their effectiveness and to provide improved informa-
tion on which future management programs can be

built .

These five elements provide a framework for evaluat-
ing existing fisheries management programs and identify-

ing opportunities for improvements . The first of these is

dealt with in Chapter 6. There I explain the deficiencies
in the data required for analyzing stocks, particularly for
salmon where research in support of management has

recently deteriorated . Here I merely note that unless the
information base is adequate, the fisheries cannot be
effectively managed . The remainder of this chapter

assesses the provisions for the other elements of manage-
ment .

LONG-TERM PLANNIN G

Management, like other aspects of fisheries policy,
needs to be directed toward well-defined, long-term
objectives . Specific targets for fish production cannot
usually be specified with certainty, but it is important to
set them, nevertheless, in order to guide managers and
provide a context for designing short-term fishing plans .
And through experience, the targets can be continuously
reevalutated and adjusted . At present, the Department
lacks such explicit long-term objectives for most species,
and while the deficiencv cannot be corrected immedi-
ately, it should be given high priority . Accordingly-

1 . The Department should formulate and publish long-

term plans and objectives for managing each of the
major species and for ensuring the most beneficial
utilization of the resources. These objectives should
include quantitative targets for production by species
and management regions .

Salmon

For salmon, because of their importance and complex-
ity, such long-term plans and objectives are especially
urgent . Moreover, with the exception of the Salmonid
Enhancement Program discussed in Chapter 5, no long-
term objectives or strategies have been adopted for
salmon management. In the late 1970s, the Pacific region
established resource boards to plan and coordinate the
important Pacific coast fisheries ; and I understand that
two years ago the Salmon Resource Board produced a set
of objectives for levels of salmon production to be
attained through improved fisheries management, habitat
protection and enhancement . But its report is still being
reviewed internally . A new attempt is being made by the

Department to pursue the board's initiative by develop-
ing a long-term salmon management plan . Thus, while
some effort has apparently been directed toward plan-
ning, no proposals have yet been adopted .

The considerable opportunities for developing the
salmon fisheries call for long-term planning that encom-
passes and integrates all the activities associated with
salmon production and harvesting, including stock man-
agement. habitat protection and enhancement . Major
changes in fisheries organization and in management
approaches will be necessary, and this will require the
involvement and cooperation of the fishing community
and the general public . To begin this process, the status
of stocks, the problems associated with managing the
salmon fisheries and options for future management
should be identified and explained in more specific detail
than has been possible in this report . This should be done

regardless of the government's response to this Commis-
sion's other recommendations . I therefore recommend -

2. To provide the background information needed to for-
mulate long-term plans for salmon, the Department

should prepare and publish within 12 months a salmon

resource analysis, documenting the condition of the
stocks, the opportunities for developing them and an
outline of the options for future management of the

salmon fisheries . The document should include -

i) An assessment of the state of the salmon stocks
in as much detail as information allows and an

appraisal of the adequacy of this information .

ii) A review of the problems arising from current

fishing patterns.

iii) Alternative p roposals for improving conservation
through modifying fishing and management prac-

tices .

iv) A review of the implications of enhancement

plans for effective fishe ries management tech-

niques .

The last of these arises from the problems associated
with salmonid enhancement reviewed in the next chapter .

This resource analysis will provide the basis for
informed consultation with the Pacific Fisheries Council
(proposed in Chapter 17) and others with a view toward
designing a long-term salmon management plan . Thus -

3 . By 1985, in anticipation of the regional reorganization
of the commercial salmon fleet (reconunended in

Chapter 9), the Depa rtment should formulate and

publish a long-term plan for salmon fisheries m anage-

ment. This plan should contain quantitative targets for
salnxm production by species and management

regions based on full utilization of the existing produc-

tive capacity of the natural habitat and enhancement

opportunities.

Preparation of these documents should, of course, take
advantage of the preparatory work already undertaken
by the Salmon Resource Board .
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In later chapters I propose major changes to .reduce the
excessive fishing capacity of the commercial salmon fleet,
to control the pressure of sportfishing on vulnerable
stocks, to improve information and research, and to
begin a systematic inventory of freshwater habitat, along
with other measures to improve management capabilities.
These measures should be regarded as prerequisites for
any future salmon management program, and should not
await the formulation of the detailed plan recommended
here .

Other Species

Several difficulties complicate the task of developing
long-term plans for the herring fisheries . Market condi-
tions are highly variable because of the volatility of her-
ring production around the world ; the immense overca-
pacity of the fleet severely constrains management flexi-
bility ; and some uncertainty remains about the biology of
the stocks . Managers of our herring fisheries can do little
about international fluctuations in markets . In Chapter 9,
I deal with the problem of overcoming excessive fleet
capacity, and in Chapter 6, with the need to overcome
the uncertainties about the stocks .

Another difficulty in developing long-term plans is the
controversy over how to achieve maximum substainable
yields . Some scientists recommend managing the harvest
to provide for an equal spawning escapement every year
despite fluctuations in the stock ; others suggest maintain-
ing the harvest, leaving the escapement to vary . We have
little evidence to show the relative efficacy of the different
techniques, and so management policy lacks a firm
scientific foundation . These questions should be resolved
as quickly as possible, and the most effective way of
doing so is through careful experimentation . I therefore
recommend -

4. The long-term plan for herring management should
include provision for experimenting with alternative
management strategies to determine their relative
effectiveness in maximizing long-term yields.

Some other basic biological questions plague the man-
agement of herring. In Chapter 6 I note, for example, the
uncertainty about the discreteness of herring stocks and
the interdependence of herring and salmon stocks . Such
questions must be resolved by biological research .

Little effort has so far been directed toward developing
long-term plans and strategies for groundfish . The cur-
rent emphasis on monitoring, analysis and cautious
exploitation appropriate for this relatively new fishery

should provide the foundation for more well-defined
long-term plans in the future.

SHORT-TERM PLANNIN G

Long-term plans provide direction and guidance for
short-term seasonal planning, which involves pre-season
plans, in-season management and post-season evalua-
tions .

Pre-season plan s

For some years the Department has produced general
pre-season fishing plans to meet tentative harvest objec-
tives and to achieve desired spawning escapements . For
the last two years, pre-season fishing plans for commer-
cial fishing have been published in the form of a Com-
mercial Fishing Guide .' They provide initial guidance for
the Department's field staff responsible for in-season reg-
ulation of the fisheries and supplementary field programs .

Salmon For salmon, the Commercial Fishing Guide
provides estimates of expected and optimum escape-
ments for each species in each statistical area, and the
expected fishing regime for the ensuing year .

The plans are based on expected abundance, timing
and migration routes of the returning runs, estimated
spawning requirements, aspirations of fishermen and pol-
icy objectives . Present policies give first priority to biolog-
ical needs, second to the requirements of the Indian
fishery, and third to the commercial and recreational
fisheries .' Within the latter two groups, the balance of
interests among seiners, gillnetters, trollers and sport
fishermen is considered . Fishing plans also take account
of Canada's international arrangements with the United
States .

Salmon managers face four major difficulties in devel-
oping the pre-season plans . First, they seldom know with
much confidence how many fish will enter a fishery . Sec-
ond, they cannot reliably predict the time the stock will
enter the fishery. Third, they do not know how many
vessels will participate in a particular fishery . The highly
mobile fleet in the salmon fishery responds quickly and
often unpredictably to fishing opportunities along the
coast . Sometimes managers refrain from planning open-
ings for small runs because of the threat of excessive
fishing effort being directed to the available stocks .
Fourth, information about the stocks and their spawning
requirements is so weak that the escapement targets are
little better than guesses .

The Department has also encountered administrative
difficulties in formulating fishing plans . A serious frustra-
tion has been the government's failure, from time to time,
to legally proclaim the planned regulations in advance of
the fishing season . Another is the lack of flexibility avail-
able to the Department in defining areas for openings
and closures for management needs. These impediments
to effective fisheries management must be eliminated, as I
propose in Chapter 21 .
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Herring In designing pre-season plans for the herring
fishery, the Department's scientists predict the abun-
dance of incoming herring runs and suggest catch levels
and targets for spawning stocks . The catch levels are
often reduced by the management officials before being
published in the Roe-Herring Management Plan set out
in the annual Commercial Fishing Guide . Anticipated
catches are shown separately for each of the three licens-

ing zones (but not for the 34 individual management
areas within those zones .) The management plan also
indicates the Department's intentions regarding the divi-
sion of the catch between the seine and gillnet fleets and
the basis on which notices will be given for openings and
closures in each gear type .

Until the basis for predicting the abundance of herring
is improved, the pre-season plan must remain very tenta-
tive. It is nevertheless critically important because the
anticipated catch levels become, in effect, upper limits on
the permitted catch . Field managers often constrain
catches below the anticipated levels during a season, but
they are usually very reluctant to allow catches to exceed
them, closing the fishery once they have been attained
even though they are often less than the catches initially
recommended by the scientific staff.

Other species The Department's provisions for pre-
season planning for the groundfish fishery provide a

model for other fisheries . Scientists prepare a biennial
publication (with updatings in the intervening years) con-
taining assessments of the groundfish stocks and recom-
mendations for management . This document is reviewed
by Departmental administrators who then prepare a draft
fishing plan. The scientific assessments and the draft
fishing plans are reviewed at public meetings in Prince
Rupert and Vancouver, and with the Groundfish Advi-
sory Committee. Following these consultations, the
Department publishes a final Pacific Groundfish Man-
agement Plan in the Commercial Fishing Guide, and this
becomes the basis for regulation in the ensuing season .

Improving pre-season planning The Department's new
effort to provide advance guidance to managers and
fishermen about fishing expectations through the pub-
lished fishing guide is commendable . However, for the
salmon and herring fisheries particularly, pre-season
planning suffers from two weaknesses that warrant atten-
tion . One is the vagueness of the plans . They are at best
only rough indications of what can be expected in the
season ahead . This is because of the poor biological data

on which the predictions are based, a problem I return to
in Chapter 6 .

The other is the narrowness of criteria considered in

formulating plans . In Chapter 6 I explain that biologists,

in preparing stock assessments for planning purposes,
present only a single recommendation about fishing strat-
egy and thereby pre-empt the final decisions . Instead,

they should analyze alternatives, so that senior adminis-
trators can select plans that take account of factors other
than biology .

Thus I recommend -

5. Pre-season planning should be based on an examina-
tion of alternative management strategies prepared in
the course of the annual scientific assessment of the
stocks .

In-Season Management

The field forces of the Department, coordinated
through the central office in Vancouver, are responsible
for implementing the annual plans and regulating the
fisheries during the fishing season. In-season manage-
ment involves monitoring the fisheries and making

appropriate changes in fishing plans . For the salmon and
roe-herring fisheries, this presents especially formidable

challenges .

Salmon In-season management for the salmon fishery
involves monitoring the passage of the runs through the
fisheries and altering the fishing patterns as required
when runs deviate from predicted patterns . Openings and
closures are manipulated by area and gear, and final
adjustments are made by regulating the catch of the last,
most inshore, fishing activity .

Managers conduct daily reviews of catches and the
number, type and distribution of fishing vessels . Incom-
ing information is analyzed with reference to three basic
questions : whether the stock size is the same as pre-
dicted ; whether the timing of the run is as predicted ; and
whether the catching efficiency of the fleet is consistent
with expectations . '

These questions give rise to difficulties in practice . The
magnitude of runs, even in relative terms, cannot usually
be assessed until the fish actually enter the fishery, and
variations in timing and migratory patterns create major
assessment problems . To determine whether or not the

regulations are achieving their objectives, assessments are
made of escapements as well . In many areas this involves
estimating the number of salmon reaching the spawning

grounds ; but, in some cases, earlier information is
needed, and estimates are made of the fish leaving the

fishing area .

If the fishery is progressing as predicted in pre-season
plans, little or no change will be made . Howevq, when
conditions vary significantly from those predicted before
the season, managers take remedial action by varying the
days or hours of fishing. This indicates the importance of

pre-season planning.

Depending on the importance of needed changes in
fishing plans, final decisions may be made by the Area



42 FISHERIES MANAGEMEN T

Manager, the Director of Field Services, the Regional
Director General, or even the Minister ; then the fishing
fleets are notified . Throughout the season, managers
organize surveillance and enforcement to ensure compli-
ance with the regulations.

There is little consistency in the methods used . In some
areas management decisions depend on the personal
knowledge and intuitions of the fishery officer and little
data. In others, sophisticated techniques of test fishing,
computer modelling, and electronic fish counting are
used . But in all cases, there is an alarming lack of docu-
mentation on how management decisions are made ; what
information is used, how it is interpreted and the results
obtained . The absence of clear guidelines, procedures
and documented results makes it difficult to evaluate the
process, and it also impedes progress in this crucial part
of the Department's responsibilities .

As the pressure on salmon stocks has increased, their
conservation and management has become increasingly
sensitive to detailed in-season decisions. Today, with the
sophisticated and powerful salmon fleet, the conse-
quences of a management error can be severe, as the
Department acknowledges :

When there were four or five days fishing per
week, a one day change in fishing time had
relatively little impact, whereas in the short
openings of today, a one day change can be
of major consequence. For example, exten-
sion from four to five days fishing is only a 25
percent increase in fishing time, wheras exten-
sion from one day to two days is a 100 per-
cent increase with commensurate removal of
fish likely to occur . An error in judging stock
strength or catching efficiency in the latter sit-
uation will be of considerable consequence .
The impact on escapement could be dra-
matic . '

To cope with present needs and the new challenges that
can be expected, major improvements in the manage-
ment system will be necessary at both organizational and
technical levels . First, an organizational center is needed
to focus and coordinate in-season management activities
in each major area . I therefore recommend -

6. In each area, a salmon management unit, reporting to
the Area Manager, should be formed and assigned
responsibility for in-season management of the salmon
fisheries .

These units should collect information on the composi-
tion of catches, fleet activities, escapements and the need
for regulatory changes . Each unit should be provided
with necessary biological support staff (on a seasonal
basis if necessary) .

. In-season information on catches and fishing effort
now flows to and from different fisheries in a haphazard

way. To capture data on catch and vessel activities
quickly, and to analyze this information so that managers
can have an almost instantaneous preliminary picture of
developing conditions in each fishery, obviously requires
efficient channels of communication and automated data
collection . An example of the kind of program needed is
the integrated data system developed by the State of
Washington wherein preliminary information from sport,
commercial and Indian fisheries is fed into a centralized
data system and processed to provide a continuously
updated picture of the fisheries as they develop . Mana-

gers in the field, equipped with remote terminals, are pro-
vided with continuing information for management pur-
poses .

In 1970, a study group recommended a complete
overhaul of the Department's statistical collection and
storage system, and a similar recommendation was made
by a team of consultants in 1980 .° In view of the urgency
of upgrading management capabilities, I recommend that
these improvements be made without further delay :

7. The Depa rtment should, as expeditiously as possible,
upgrade the sta tistical collection processing and stor-
age system for in-season salmon fishe ry management,
taking full adv an tage of advanced technology in data
processing and remote terminal accessibili ty.

Gathering information only with respect to the com-
mercial fishery will be insufficient . As I explain in Chap-
ter 15, the sport fishery, particularly in the Strait of
Georgia, requires careful monitoring ; accurate and
timely information on catches is needed on a continuing

basis . Similar provisions must be made for reporting
catches in the Indian fishery .

There is a need to maintain a better record of
the harvesting of the marine resources in
order to complete the full picture . Informa-
tion on cash buying, sport fishing catches,
and Indian food fisheries is not precise . This
inadequate information leads to wrong con-
clusions and decisions being made by the
resource managers and scientists . While
precise harvesting information is difficult and
expensive to collect, more emphasis shouU be
placed on this aspect of management . 1 0

In addition to better reporting of catches as they occur,
test fishing in front of, within and behind the fishing
grounds can provide valuable information on the
strength of runs and their times of passage through the
fisheries . Expert advisors to this Commission emphasized
the value of such information and strongly advocated
expansion of test fishing. If organized on a charter basis,
however, test fishing is expensive . An alternative policy is
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to issue short-term permits (of the kind I propose in
Chapter 8) to a limited number of vessels authorizing
them to carry out test fishing according to strict stan-
dards of control and reporting, with compensation being
in the form of catches. I recommend that these possibili-
ties be investigated :

8. The Department should explore the feasibili ty of test-
fishing programs in which commercial fishing vessels
conduct expe rimental fishing according to Depart-
mental specifications in return for all or part of their

catches .

My advisors suggest that as much as 10 percent of the
catch could be taken in test fisheries and that the result-
ing improvements in stock management and utilization
could well enable total catches to be increased by this
amount (so that test fishing would not necessarily
encroach on other fisheries) . I explain in Chapter 6 that
tagging provides crucial information about the composi-
tion of the stocks, and this can usually be done in con-
junction with a test-fishing program.

Herring In-season management of the frenzied roe-
herring fishery is exceptionally difficult . Probably the

weakest part of management is the collection of informa-
tion on stock abundance. A month or so before herring
are expected to spawn, patrol vessels and chartered
fishing vessels use echo-sounders to locate and assess the
size of stocks . As fishing vessels assemble in a fishing
area, fishermen also sound for fish, supplementing the
information collected by the Department's vessels .

Echo-location is a difficult technique, and interpreta-
tion of readings is a skill that can be acquired only with
experience. Because the roe-herring industry is new, and
turnover among fishery officers has been high, this critical

element in management has often been clouded by
uncertainty . In view of the importance of in-season stock
assessment, the system must be better organized and the
results clearly documented .

Even with area licensing, the fishing power of the fleet
that converges on openings is immense, far exceeding the
capacity needed to harvest the available catch . Conse-
quently, openings are often very short (a few hours or
even minutes) and the fishing is frantic . Timing is crucial .

Harvests must be taken just before the fish spawn, and
for this purpose, samples of the stock are taken to meas-
ure the roe content and ripeness . Fishery officers must
restrain the fleet until the appropriate moment, often
under heavy pressure from fishermen . Unless a very con-
servative approach is taken, the system is prone to disas-
ter, and overexploitation or harvesting at the wrong stage
of maturity can easily result. Fear of such outcomes
causes fishery managers to be so cautious that stocks are
often underharvested or not fished at all for fear of
depleting them .

In recent years fishery managers have, for the most
part, successfully restricted harvests within the levels pre-
scribed in pre-season plans, though experience has varied
considerably among areas . But regulatory activities in the
field are rarely planned on a scientific basis and the
results almost never documented. As in the salmon
fishery, the absence of a coherent system for orderly deci-
sion making is a conspicuous deficiency .

Improving in-season management for salmon and
herring The provisions for managing the salmon and
herring fisheries during the fishing season should be more
systematic . I propose that the coordinator for each of
these fisheries should initiate a thorough review of in-
season management procedures . Thus-

9. The Department should thoroughly review its provi-
sions for in-season management of the salmon and
roe-herring fisheries with a view toward establishing
systematic procedures, including--

I) Specifications for in-season field programs of test
fishing and monitoring.

ii) Procedures for recommending and authorizing
in-season variations in regulations .

iii) Procedures for ensuring full documentation of in-
season investigations, regulatory actions and
appraisals of their results .

Improving in-season management will call for upgrad-

ing the staffs technical capabilities . To this end, in Chap-
ter 19, 1 recommend improved training arrangements for
fishery officers and other management personnel .

I am particularly concerned to eliminate the pressures
now put on field managers during the fishing season over
allocating catches among competing fishing groups in the
salmon and herring fisheries . Catch allocation is a highly
contentious issue that extends far beyond the field mana-
ger's responsibilities for regulating harvests and escape-
ments, and ought not to be left to him to decide in the
heat of the fishing season . Hitherto, field managers have
had to deal with unreasonable pressures in this respect
and, as the Department has acknowledged, escapement
targets have often been "compromised ."" The end result

is bad management .

To relieve field managers of these pressures I propose
in later chapters a general policy for allocating catches .
The more detailed allocation decisions should be made at
senior levels within the Department . Field managers
should be left to deal with the technical means of achiev-
ing harvest and escapement targets ; and, in the context of
annual post-season evaluations, their success should be
judged on these grounds .



44 FISHERIES MANAGEMENT

ANNUAL EVALUATION AND REVIEW

At present there are no provisions for documenting
and evaluating management decisions. Ultimately, this is
the greatest deficiency in the present fishery management
system. Without written assessments on the status of the
stocks, continuing compilations of catch and escapement
data, and appraisals of the effects of regulatory changes,
it is not possible to objectively evaluate the success or
failure of management decisions . Managers are unable to
learn from their own and others' mistakes ; critical
appraisal of performance is restricted ; and duplication of
effort results . The overall effect is retarded progress in
developing management capabilities .

As the steward of Canada's fish resources the Depart-
ment has a responsibility to report on its activities, to
document and evaluate its past season's program, to
explain actions proposed for the ensuing season, to con-
sult with fishing groups affected and to publish its plans . I
therefore recommend that-

10. The Department should implement an annual review
and consultation as part of the process of formulating
management plans for each fishery . This should
include -

i) An annual scientific assessment of the status of
the stocks and of the effects of the fisheries upon
them.

ii) An evaluation of the preceding year's fishing pl an
including the changes made to it, estimates of
catches of major stocks and spawning escape-
ments.

iii) A review of this information with the relev an t
fishery advisory committee (see Chapter 17), and
subsequent preparation of a fishing plan for the
next season indicating the targets for catches and
spawning escapements in each fishery .

The Department must assemble this information for
management purposes in any event . By systematically
publishing it in the way proposed, the Department would
provide the documentation needed for meaningful con-
sultations with fishing groups prior to designing final pre-
season plans . With efficient procedures for in-season data
collection, much of the documentation can be routinely
compiled by the computer once the appropriate format
has been established, without adding an onerous burden
in report preparation .

The innovations I have recommended above will com-
plement reforms I propose in later chapters relating to
the organization of research (Chapter 6), administration
(Chapter 19), and consultation (Chapter 17) . The general
objective is to provide a clear and consistent structure for
decision making with guidelines and terms of reference at
each level in order to eliminate the present vague goals
and ambiguous responsibilities .

FISHING ORGANIZATIO N

Management of both the salmon and roe-herring
fisheries is complicated by several distinctive fleets that
compete for the available catch and a variety of ways of
harvesting . In the roe-herring fishery the gillnet and seine
fleets harvest with different gear and in different loca=
tions, and controversy surrounds their biological and
economic implications . For salmon, the issue is even
more complicated, because a wider variety of gear is used
and the fish can be taken in different places along their
migratory routes. A particularly sharp debate focuses on
where and when salmon should be caught ; and although
this question has no single answer, it deserves brief com-
mentary here .

Ideally each salmon stock would be fished and man-
aged separately, according to its specific yield capabilities
and spawning requirements . But most salmon fisheries
involve mixtures of stocks migrating through an area .
The fisheries generally fall into three general harvesting
patterns : sequential fisheries, where stocks are fished at
several points along their migration routes ; terminal
fisheries, where stocks are harvested as they congregate
near . spawning streams; and sport and troll fisheries,
which operate on diffuse and changing mixtures of
stocks, with complex relationships associated with migra-
tion and maturation patterns .

For stock management purposes, the sequential fishing
pattern is the most manageable because it provides a
sequence of opportunities to reassess abundance and to
adjust catches and escapements. However, few fisheries
now are managed in this way because knowledge about
the composition of the stocks is weak . But with improved
information many more stocks would be amenable to this
type of harvesting and management .

The terminal fishing pattern implies different things to
different people. To some, it means harvesting the stocks
as they arrive at their spawning sites, which in some cases
are hundreds of miles upstream . Indian fisheries are
sometimes of this kind, and some hatcheries also harvest
excess stocks in this way . To others, it means harvesting
the fish at the mouths of rivers as they leave the sea . And
to others, it means simply moving the commercial fleet
further inshore .

Support for terminal fisheries generally rests on three
grounds. First, they improve the economy of fishing by
eliminating the need for a large offshore fleet. Second,
they enable more discriminating management and har-
vesting of discrete stocks as they approach their spawning
grounds . Third, they confine the catch to mature fish and,
hence, increase production .

However, terminal fisheries present certain difficulties .
A fishery at the mouth of a river does not always enable
fishing of discrete stocks . On large rivers such as the
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Fraser, for example, different stocks often mingle as they
enter the river, giving rise to mixed fisheries with all their
attendant problems. Furthermore, because salmon often
pool, or wait several days at the mouth of a river before
moving upstream, regulating the catch of a large fleet at
this point is more difficult than regulating the catch from
a stock being fished in a sequential pattern . The problem
is compounded if information about the stocks is weak,
so managing terminal fisheries requires much better
resource information than is now available . Finally, some
species of salmon, particularly chum, deteriorate in qual-
ity as they approach their spawning streams, so some of
the economic advantages of terminal fishing would be
offset by diminished product value .

Notwithstanding these difficulties, terminal fishing
appears to hold some promise for fisheries management .
But surprisingly little study has been made of the oppor-
tunities . The variety of possibilities for directing fisheries
to stocks further along their migration routes clearly war-
rants investigation .

The sport and troll fisheries present the most awkward
management difficulties . These hook and line fisheries
operate on mixed stocks where nugration and maturation
patterns are complex, creating severe problems for in-
season management . Moreover, certain chinook and
coho stocks are exploited continuously throughout their
life cycles in these fisheries, making them especially vul-
nerable to depletion - a problem I return to in a later
chapter .

Opportunities for reorganizing patterns of hook and
line fishing, especially sportfishing, are limited, and so in-
season management capabilities are particularly impor-
tant . This need will become much more urgent if
enhancement efforts succeed in increasing fish abun-
dance, since that will attract more fishing effort and tend
to frustrate attempts to rehabilitate wild stocks . The hook
and line fisheries, therefore, must be the focus of
intensified management and in-season regulation .

Other changes in the organization of fishing and in the
structure of fishing fleets would assist management .
Clearly, a substantial reduction in the fleet's size would
facilitate management and would reduce the adverse
impact on escapements of errors in decisions about open-
ings and closures . And area licensing would eliminate
some of the present uncertainty about the size of the fleet
likely to converge on any opening . But the feasibility of
such changes will depend on other considerations, dis-
cussed elsewhere in this report . More modest proposals
for improvement include coordinating openings in
different areas to spread the fleet, and clarifying alloca-
tion objectives to prevent pressures from various sectors
from interfering with escapement targets . These matters
must all be considered in long-term salmon management
planning of the kind proposed earlier in this chapter .

INTERNATIONAL ASPECT S

This Commission's terms of reference exclude arrange-
ments between Canada and foreign nations, so I make no
recommendations on these matters . But Canada's
arrangements with the United States bear on the manage-
ment of Canadian salmon fisheries in two important
respects that warrant comment here.

First is the long-term relationship emerging between
Canada and the United States . For decades, management
problems and friction have arisen from fishermen of each
country intercepting salmon bound for the other coun-
try's rivers . Negotiations toward a long-term agreement
for cooperation are progressing, and for the past two
fishing seasons the Department has cooperated with

management authorities in the States of Alaska and
Washington to limit interceptions and to improve conser-
vation . It is widely hoped that these efforts will soon lead
to a new international agreement . In any event, formal or
informal cooperative arrangements will create increased
needs for information on the stocks and will add new
dimensions to Canadian management programs . And
they will make more urgent the need to improve the
Department's technical capabilities and effectiveness .

Second is the relationship between the Department
and the International Pacific Salmon Fisheries Commis-
sion, which is responsible for managing sockeye and pink
salmon on their southern approaches to the Fraser River .
The commission has a reputation for efficiency, good
relations with the fishing communities in both countries,
and for effective protection of the resources under its
jurisdiction. But a serious problem arises from the salmon
commission's mandate to deal only with sockeye and
pink salmon, even though substantial numbers of other
salmon species mix with the Fraser sockeye and pink
stocks. Arrangements for integrating the commission's
activities with the Department's efforts to conserve and
manage other species, especially chinook, do not appear
to have been effective .

The salmon commission and the Department cooper-
ate to some extent in field work, but communication and
coordination between their technical staff is limited :
exchanges of ideas and data are constrained . The isola-
tion of these two agencies working side by side on the
same Canadian river cannot be conducive to the most
effective resource management .

CONCLUDING OBSERVATION S

Present systems of fisheries management have evolved
pragmatically in response to the circumstances of various
fisheries, the kind and quality of information that could
be obtained and the controls available to managers .
These systems have worked with mixed success . In the
groundfish and invertebrate fisheries, pressures on the
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resources have been limited and, for the most part, mana-
gers have been able to assemble sufficient information to
guide exploitation and conserve the stocks . But the pres-
sures on these stocks are growing, and in order to take
advantage of the new opportunities while protecting the
resources themselves, management capabilities will have
to improve .

The most conspicuous management weaknesses are in
our most valuable fisheries - salmon and roe-herring.
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CHAPTER 5

SALMON1L

ENHANCEMENT

The future strength and natural diversity of
our salmonids should be maintained through
an appropriate balance of hatcheries and
more natural approaches to salmonid
enhancement. The preservation of wild stocks
must be the management priority of the next
decade.

SPORT FISHING INSTITUTE OF BRITISH COLUMBIA '

In the introductory chapter to this report I noted that
the dependence of our predominant fish resource,
salmon, on rivers and streams at the beginning and end
of their life cycles gives rise to both problems and oppor-
tunities. The major problem is that their spawning habi-
tat is vulnerable to being disturbed by industrial activity
on the adjacent lands, pollution, diversions and obstruc-
tions of waterflows, and other environmental damage
described in Chapter 3 . The major opportunities are
twofold . First, the reliable return of anadromous fish to
their natal streams toward the end of their life makes
them potentially easy to harvest and manage . Second, it
leaves the stocks highly amenable to enhancement
through improving spawning beds and constructing facil-
ities that increase the productivity of spawning fish . This
chapter deals with the Salmonid Enhancement Program
and its prospects for significantly increasing salmon
abundance .

1937 . Only after World War II was a concerted federal
effort made to rehabilitate and enhance the fisheries .

In the two decades following the war, major fishways
to help salmon upstream were constructed on the Fraser,
Bulkley, Nass, Cowichan, Somass, Sproat, Indian and
Naden Rivers. The most ambitious and probably the
most successful project was the fishways built at Hells
Gate which began operation in 1945. It was jointly
financed by Canada and the United States under the
auspices of the International Pacific Salmon Fisheries
Commission, which was established to manage and reha-
bilitate Fraser River sockeye stocks after they had been
devastated by slides caused by railroad construction
through the canyon decades earlier .

The first spawning channel was built at Jones Creek in
1953, and during the next two decades additional projects
of this kind were constructed at Robertson Creek, Big
Qualicum River, Weaver Creek, Seton Creek and on the
Babine River system. Some of these were very costly . The
Babine Lake Development Project, . involving flow control
and spawning channels on the Fulton River and Pinkut
Creek during the late 1960s, cost roughly $10 million and
is the largest spawning channel project in the world . The
Robertson Creek facility was later converted to a
hatchery and has proven highly successful in producing
chinook and coho salmon .

Because of early disappointments, hatcheries received
little attention for several decades . But during the 1970s,
the focus on hatcheries was renewed . Following a pilot
hatchery constructed on the Big Qualicum River to test
new techniques, the first modern large-scale salmon
hatchery in British Columiba was completed in 1972 on
the Capilano River near Vancouver . This $3 million
project, producing coho and chinook salmon and steel-
head trout, is considered to be one of the most successful
hatcheries in the world. A second major hatchery was
completed on the Quinsam River in 1975 . At the present
time 10 salmon hatcheries are operating in British
Columbia and 5 are under construction .

The major Salmonid Enhancement Program began in
1977, but efforts to build up salmon stocks on the Pacific
coast began a century ago .2 According to the annual
reports of the Department of Marine and Fisheries (as
the federal department was then called), a request from
Ottawa in 1882 led to construction of the first hatchery in
British Columbia on Bon Accord Creek at Port Mann in
the lower Fraser Valley. This hatchery produced sockeye
and chinook salmon . In the decades that followed, many

experimental projects were undertaken with various types
of hatcheries and fishways . Unfortunately, most of these
projects, especially hatcheries, were unsuccessful and
short lived; in fact, all salmon hatcheries were closed in

THE ENHANCEMENT PROGRAM

Early in 1974, the Department sponsored a policy
development seminar in Vancouver to examine the
opportunities for increasing salmonid (i .e . salmon and
anadromous trout) production . Participants included
fishing industry representatives, the academic, scientific
and financial communities as well as federal and provin-
cial officials. The assembly concluded that a cost recover-
able program to increase the production of salmonids to
historic levels was feasible and that such a program
should proceed immediately.'
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The following year the federal Cabinet authorized the
expenditure of $6 million over two years to develop a
comprehensive enhancement plan, and also authorized
the minister responsible for fisheries to enter into an
agreement with the Province of British Columbia to
implement cooperative planning. Later in 1975, the fed-
eral Minister of Fisheries and the Environment and the
provincial Minister of Environment signed a Memoran-
dum of Understanding dealing with arrangements for
cooperation in formulating an enhancement program.

In 1977 the federal Minister of Fisheries announced a
two-phase Salmonid Enhancement Program aimed at
doubling the stocks of salmon and anadromous trout to
their former levels of abundance, implying an increase in
annual production of 150 million pounds . From the
beginning, the second phase was to be dependent upon
the success of the first . The formal agreement between
the Minister of Fisheries and Oceans for Canada and the
Minister of Environment for British Columbia was signed
on March 1, 1979 . "

Pnograin Objectives

The agreement is designed to facilitate cooperation
between the federal and provincial governments in the
planning and implementation of the program . It states
that

. . .Canada and British Columbia agree that
the Salmonid Enhancement Program must be
so designed as to be capable of achieving
specified economic, social and environmental
goals ; taking into account and fully respect-
ing the legitimate interests of other natural-
resource users ; . . . 5

Thus, while the purpose of the program is "to preserve,
rehabili ta te and enhance natural salmonid stocks," this is
considered to be a means of achieving certain specific
economic and social objectives, namely-

i) To augment national and provincial income .
ii) To create employment opportunities for Canadians .

iii) To improve economic opportunities for Native Peo-
ples .

iv) To foster development of economically disadvan-
taged communities and regions .

v) To increase and improve recreational opportunities .

The agreement also calls for a high degree of public
involvement and a "vigorous program" to foster public
awareness of the need to conse rve salmonid resources
and their habitats . The ultimate goals of the program are
thus clearly specified.

The governments agreed that the program would be
carried out in two phases . Phase I was o riginally planned

as a five-year program running from 1977 to 1982, but

was subsequently extended by two years to 1984. For this
phase, the federal government committed $150 million
and the province $7.5 million, "subject to funds being
made available by the Parliament of Canada and the
Legislature of British Columbia . "

The production target for Phase I is to increase the
catch of salmon by 50 million pounds annually . To
achieve this, a wide range of techniques provide for
restoring freshwater habitat, including stream rehabilita-
tion and removal of obstructions ; fishways to assist
migrating fish past barriers to upstream spawning areas,
artificial spawning channels to provide optimum condi-
tions for reproduction, hatcheries and other incubation
systems to increase the productivity of spawning fish, and
lake enrichment to increase the rearing capacity of
natural lakes for young salmon .

Two other provisions of the agreement are particularly
important : the provision that both governments could
recoup their expenditures on the program through levies
on users of the resource (the federal government commit-
ted itself to do so, the provincial government did not) ;
and the provision that the two governments will restrain
further investment in the fisheries to ensure that the
potential economic gains from increased fish production
are not dissipated in higher costs .

Organization

The joint agreement provided for the Salmoni d
Enhancement Board, which gives advice to the federal
and provincial Ministers on the general direction and
management of the enhancement program, and on
annual budget allocations . The board consists of three
federal and two provincial senior officials, and seven non-
governmental members . With the exception of provincial
members, all are appointed by the Minister of Fisheries
and Oceans. The nongovernment members are chosen
for their special expertise in resource management and
are not intended to be delegates of any particular interest
group .

The board receives advice regarding the program's
general direction from the Salmonid Enhancement Task
Group, which consists of 27 members and represents var-
ious interest groups and regions in British Columbia .
Sport fishermen, native Indians, commercial fishermen
and processors, other resource industries and 'tourist
groups are among those represented. It is funded by the
Salmonid Enhancement Program and maintains an
elected executive committee and an executive secretary .
The chairman is a member of the Salmonid Enhance-
ment Board and thus provides an avenue of communica-
tion between the two bodies .

The enhancement program is administered by an exec-
utive director, who reports jointly to an Assistant Deputy
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Minister of Fisheries and Oceans and the chairman of the
enhancement board . Staff and resources are provided
under a special Treasury Board allotment, described in
Chapter 19.

This structure and its separation from the line opera-
tions of the Department's Pacific region reflects the spe-
cial character of the enhancement program: it expends
funds from two governments, and must report to both ; it
is funded by special allocations, which are scrutinized
closely by both Treasury Boards ; and the program is
intended to be cost recoverable .

Designing the enhancement activities begins with indi-
vidual project proposals, which are then grouped into
alternative program plans, on the basis of their "enhan-
ceability," "manageability" and "desirability ." To deter-
mine enhanceability, staff biologists and engineers inves-
tigate potential projects to establish the adequacy of
water supplies, land sites, brood stocks and other physi-
cal requirements to determine the project's feasiblity,
costs and potential production .

Concurrently, to determine manageability, each
project is examined by one of the Geographic Working
Groups comprised of senior federal and provincial biolo-
gists, district supervisors and habitat protection officers .
These specialists assess proposals in terms of their poten-
tial adverse impacts on other stocks, and recommend
appropriate modifications . The desirability of projects is
assessed largely by evaluating their economic cost
effectiveness and their regional impacts .

These targets were based on the assumption that the
federal commitment to the program would be 150 million
in 1976 dollars over a five-year period . But in fact the
allocations to Phase I will be 150 million in current dol-
lars, spread over a seven-year period . These funds are
expected to provide purchasing power equivalent to only
78 million in 1976 dollars, or about 52 percent of that
originally envisaged . The program's achievements must
be assessed in this light .

By the end of the 1981/82 fiscal year, about $107 mil-
lion of the $150 million budgeted by the federal govern-
ment for Phase I has been expended (see Table 5-3), and
the remainder is expected to be spent over the following
two years. In addition, about $4 .3 million of the $7 .5
million in provincial funding was expended by the end of
the 1981/82 fiscal year .

Fish production capacity According to reports of the
Salmonid Enhancement Program, at the end of March
1982, projects with a capacity to produce 31 .2 million
pounds of adult fish were already completed or operat-
ing . This new capacity is in the form of 15 major and 14
minor facilities, 14 community-development projects,
about 100 small projects, the varied efforts of some 7,000
volunteers, and fertilization of 12 lakes .

The species composition of the expected production is
indicated in Table 5-1 . About half the total increase is
expected to be in sockeye salmon, resulting largely from
lake fertilization; a substantial part of the remainder is in
chum salmon, reflecting successful adaption of Japanese-
style chum hatcheries .

Enhancement Targets and Expected Achievements for
Phase I

Consistent with the program's economic and social
objectives noted earlier, the following specific targets
were established for the first phase :

i) To increase the average annual production of sal-
monids by 50 million pounds, with the composition
of this increase expected to be as shown in Table 5-1 .

ii) To achieve an overall ratio of benefits to costs of
1 .5 :1, with a net contribution to the national income
of 325 million in 1980 dollars 6

iii) To provide benefits of 200 million in 1980 dollars in
the target area, which is British Columbia excluding
the lower mainland and southern Vancouver Island
region.

iv) To provide the equivalent of 64 person-years of con-
tinuing employment for Indians .

v) To generate 458 person-years of new employment in
the construction and operation of enhancement
facilities .

Table 5-1 Targets and expected production for Phase I

expected expected
production production as

production capacity percentage
capacity by end of of initial

species target March, 1982 Phase I targets
-millions of pounds -

sockeye 9.0 13.1 16.9 187
chum 28.9 11.6 16.0 55
pink 3.8 1.4 1.4 37
coho 2.4 1.4 2.9 120
chinook 5.7 3.3 5.8 101
steelhead and
cutthroat 0.2 0.4 0.4 200

total 50.0 31.2 43.4 87

Source: Unpublished data provided by the Department of Fisheries
and Oceans.

By the end of Phase I, in 1984, the capacity to produce
43 .4 million pounds of salmon annually is expected to be
in place. This is 87 percent of the target for the first
phase, and represents varying expectations for individual
species as shown in Table 5-1 . Given the eroded purchas-
ing power of funds to a little more than half that on
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which the targets were based, the program's expectations
for fish production are highly satisfactory .

Economic performance Current estimates by officials
of the Salmonid Enhancement Program suggest that
Phase I will ultimately generate net national income
benefits of 77 .4 million in 1980 dollars, about one-quarter
of the original target .' (In the remainder of this chapter
many of the costs and benefits are expressed in 1980 dol-
lars for consistent comparison of values.)

The overall benefit-cost ratio of 1 .3:1 also falls short of
the projected 1 .5 :1 . (This means that $1 .30 in fish values
will be generated for each $1 .00 expended, measuring all
benefits and costs in dollars of equal value and discount-
ing them as required to take into account the time at
which they occur.) Benefits to the target area will be
about 40 percent of the original target, at $78 .3 million .
The estimated continuing employment that will be pro-
vided to Indians is 32 person-years, half the target. And
the employment generated in constructing and operating
enhancement facilities is estimated at 623 person-years,
exceeding the target by more than one-third . The current
projections of net benefits, by major program component,
are given in Table 5-2.

Table 5-2 Anticipated economic achievements of
Phase I

net national
program government Income benefit-cast
component cost benefits ratio

millionsof 19 80 dollars

major projects 94.8 78.0 1.4: 1
lake fertilizatio n
projects 9.0

minor projects° 15.0
community development

48 .5
-7 .3°

2 .4:1
0.6 :1 °

projects 21.2 -4.8 0.8 :1
public par ti cipatio n
projects 0.5 0.9 1.9:1

provincial projects 11.3 -10.2° 0.1 :1°
unallocated overhead

costs 27.7 -27.7 -

totala 179.5 77.4 1 .3 :1
ori ginal target 211.5° 325.0 1 .5 : 1

Includes minor engineering projects, small stream improvement proj-
ects and pilot projects.

° Expected production from some projects in these categories beyond
Phase I is excluded and therefore the net benefits and benefit-cost
ratios are understated .

`'The estimated purchasing power in 1980 dollars, of the funds
expended during Phase I .

Source: Unpublished data from the Salmonid Enhancement Program .

The lower expectations for national income gains, tar-
get area benefits and Indian employment are partly
attributable to the shrunken purchasing power of the
funds available for the program. But there are other rea-

sons as well . Rising construction costs have led to higher
cost estimates and hence lower net benefit estimates . The
estimated contribution to national income has been
reduced because the estimated cost of harvesting and
processing the enhanced production has been revised
upward on the basis of new information . In addition,
resources have been diverted toward enhancing
depressed chinook stocks and away from projects that
indicated higher economic benefits.'

However, several unexpected developments have had
beneficial economic effects . Lake fertilization is expected
to be an exceptionally economical means of enhancing
sockeye production (at least if the results obtained in the
Great Central Lake experiment can be replicated else-
where) ; Japanese-style chum hatcheries have proven
more successful than anticipated ; and community devel-
opment projects have been effective in involving Indian
communities with high unemployment . Furthermore, a
substantial volunteer labour force has been marshalled to
undertake some projects at low cost .

Table 5-2, which gives the program components of
Phase I, reveals a number of significant features :

i) Major engineering projects are expected to account
for over half the costs and three-quarters of the gains
(before allowing for overhead) in net national
income .

ii) Lake fertilization, while absorbing less than 10 per-
cent of the government costs, is expected to account
for almost all the remaining contribution to the
national income . And it is expected to yield by far
the greatest economic return per dollar expended .

iii) Minor projects (small-scale engineering projects,
small stream improvement projects and pilot proj-
ects) appear to be considerably less attractive than
most other types of projects from an income generat-
ing point of view .

iv) Community development projects almost break even
in terms of benefits and costs, and economically are
expected to be as good as, if not better than, minor
projects as a means of producing fish . This is
significant in view of the objectives other than fish
production to which much of the funds expended in
this category are directed . For example, almost half
of the government resources committed to these
projects are absorbed by a complementary training
program .

These preliminary expectations and results have
important implications for designing future enhancement
plans.

Public participation and education As already men-
tioned, the program was intended to generate a high level
of public participation in both planning and implementa-



tion, and to make a significant contribution to public
education . The degree of public participation is reflected
in the more than 7,000 volunteers who have worked on
enhancement projects . Numerous meetings with inter-
ested public and fishing groups have been held, including
two extensive rounds of public consultations, and
significant expenditures have been made on information
and education . The educator's package, "Salmonids in
the Classroom," produced by the Salmonid Enhance-
ment Program became the first federally sponsored edu-
cation package to be accepted by British Columbia's
Ministry of Education .

Other achievements The most easily measured
achievements are those relating to fish production capac-
ity . But, in addition, much of the research that has been
conducted under the auspices of the enhancement pro-
gram has been of value to a wide range of other Depart-
merital activities. And the attention focused on the mana-
geability of individual stocks and the ways in which they
can be harvested more discretely, in additiori to aiding in
the selection of priorities for enhancement, is widely
beneficial in upgrading stock management generally .

Evaluation of the indirect benefits of the enhancement
program is difficult, but I am nevertheless convinced that
they are significant . Moreover, ' to the extent that they
have stimulated more searching appraisals of other
Departmental responsibilities, especially those relating to
habitat and fisheries management, these benefits will be
lasting .

EMERGING QUESTIONS

The revised expectations for Phase I suggest that its
accomplishments in terms of fish production will be very
satisfactory in relation to the funds expended. Moreover,
the economic returns to the investment promise to be
rewarding, though somewhat less rewarding than origi-
nally projected . Social objectives and public involvement
and education also appear to have been served. But I
must emphasize that these are only expectations at this
point .

The bulk of the benefits accruing from SEP
activities are directly related to fish produc-
tion which, due to the nature of the resource,
will be long term and at this time can only be
estimated based on expected production and
related impacts.'

The first returns of adult salmon from the earliest proj-
ects are only now beginning to appear, and they will have
to be observed over a number of years before the success
of the .projects is known. Even then the returning adults
may not accurately reflect the program's true productiv-
ity in view of the complications that have begun to
emerge. Here I review the most serious of the questions
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raised . Most of these issues cannot be resolved with the
information at hand, and consequently, evaluation of the
Phase I projects must remain incomplete .

Questions will always arise as to how much effort
should be devoted to research and evaluation in a major
undertaking such as the enhancement program . In the
case of Phase I, thorough project evaluation is particu-
larly important because the directions to be taken in the
future depend critically on its results . Unfortunately, the
groundwork for gathering much of the information nec-
essary for comprehensive project evaluation (particularly
assessments of stock interactions) has not been laid, and
project evaluation may, as a result, be both difficult and
uncertain .

Stock interactions Probably the most widespread con-
cern is whether artificially enhanced stocks will result in
the destruction of natural stocks, frustrating the apparent
gains by simply replacing wild stocks with enhanced
stocks . Stock interaction problems are not unique to
enhancement efforts ; they occur also among wild stocks .
As explained in Chapter 2, the less productive stocks in a
mixed fishery may be depleted before the maximum sus-
tainable yield is reached, and this is believed to have
happened with numerous small stocks in the commercial
fishery .

The concern with enhancement is that it may aggra-
vate and multiply such problems . The large, artificial
enhancement projects, especially hatcheries, can be so
successful that the stocks are sometimes increased by
hundreds of thousands of fish. And the productivity of
spawners is so high that only a small fraction of the stock
is required for spawning. Problems arise when these
enhanced stocks mingle with wild stocks as they are
being fished . To oversimplify a complicated biological
problem, the fraction of wild stocks that must be left to
provide adequate escapement is often several times
greater than that required for hatchery stocks. In such
mixed fisheries when all of the fish that the enhanced
stocks can support are harvested, the natural stocks are
overharvested and thereby depleted . So for natural
stocks, the pressure of overfishing (discussed in Chapter
2) is aggravated. Additionally, recent studies indicate that
competition and predation occurs among salmon species,
so that an increase in one species may result in a decrease
in another, quite independently of fishing pressure. The
federal-provincial Salmonid Enhancement Agreement
apparently foresaw threats of this nature :

. . .enhancement of one stock could result in
a detrimental effect on other natural stocks as
a result of the increased fishing effort for the
enhanced stock . 1 0

Program planning attempts to take account of stock
interaction in screening candidate projects . Geographic
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Working Groups consisting of federal and provincial sen-
ior management biologists, district supervisors, and a
habitat protection division representative, have been
established for three areas : north coast, south coast and
Fraser River. These groups assess whether production
from specific enhancement projects can be effectively
managed without adverse impacts on the other stocks,
and recommend changes to the projects as appropriate .
The biological planning unit of the Salmon=id Enhance-
ment Program works closely with the Geographic Work-
ing Groups to try to resolve manageability problems . The
stocks to be enhanced are expected to be manageable as
discrete units at the anticipated levels of production .

Despite the planning efforts, many believe that poten-
tial stock interaction problems are understated . Whether

this is the case cannot be determined at present as the
first adults from the Phase I program are just now enter-
ing the fisheries.

Experience elsewhere has been mixed in this regard . In
Japan a major hatchery program has been deliberately
pursued at the expense of limited wild stocks . We could
pursue that course, but I have no hesitation in concluding
that we should not since we have a much richer endow-
ment of natural stocks and opportunities for developing
them. Instead we need a system that will complement the
management and development of our natural or wild
stocks . Other jurisdictions have attempted to do this, but
with inconsistent success . In Oregon, stocks have
declined following what was an apparently successful
hatchery program . Some fear that wild stocks have been
displaced by hatchery-reared ones .

Most of us agree we have a "coho problem."
Generally stated, the problem is that our
coho salmon populations have slumped to the
level we had almost 20 years ago after an
apparently successful hatchery program had
increased them to a record high in 1976.
There is no simple explanation for, or solu-
tion to, the coho production problem . '

The cause of this phenomenon is apparently compli-
cated by oceanographic and other changes, and some
biologists doubt that a similar outcome is likely in Can-
ada . But other experience is not reassuring . Recent inves-
tigations into hatchery production in the State of Wash-
ington have revealed a wide range of stock interactions .
One study indicates that natural productivity has been
directly and adversely affected by hatchery output, caus-
ing major production losses. 1 2

In Canada, the findings from recent reviews of the
Babine Lake Development Project (a pre-enhancement
program project completed in the late 1960s) are equally
disturbing . This project was designed to take advantage
of underutilized rearing capacity for juvenile sockeye in

Babine Lake, but the impacts of harvesting the enhanced
production on other stocks in the Skeena River system
were apparently not considered . The facilities are now
operating very successfully with respect to the goals of
increased smolt output . But the increased fishing for the
enhanced stocks has had significant effects on natural
stocks, including other populations of sockeye, chinook
and steelhead ." Disturbingly, overall salmon harvests
seem to have increased very little .

Some have suggested that very strong sockeye runs in
1981 indicate that this project may yet prove successful .
But sockeye runs were uniformly strong in 1981, so it is
not clear that the strength of the Skeena runs can be
attributed to the Babine Project. In any event, the Babine
Project was undertaken over a decade ago, and it is
doubtful that any project involving a 10-year wait before

benefits are realized would be found to be economically
viable in a preproject evaluation .

To suggest that we still cannot assess the Babine
Project's contribution to production raises serious ques-
tions about our ability to evaluate, let alone predict, the
benefits of any of our enhancement projects . Similar
questions regarding mixed exploitation of natural and
enhanced stocks in Barkley Sound have been raised, and
while the data do not permit conclusive responses, they
are nevertheless disturbing . "

We cannot yet judge whether the more recent enhance-
ment projects, which have been planned using criteria
different from those of the earlier projects, will add to
stock interaction difficulties since information will just
begin to come in this year . The question does leave me
seriously concerned, however, particularly in view of the
present weaknesses in the management of salmon har-
vests, addressed in Chapter 4. Major improvements will
be required to correct these weaknesses, and they will not
be effected quickly. I am driven to the conclusion that
our ability to produce salmon has outstripped our ability
to manage the harvests in a way that will ensure that the
benefits of the new production will be realized .

Artificial versus natural enhancement An equally lively
controversy surrounds the program's current emphasis on
big projects and the production of "artificial" stocks par-
ticularly from large-scale hatcheries :

Today, the key debate within the salmon
enhancement field is whether to launch the
large scale projects and its attendant artificial
stocks or to concentrate on massive compre-
hensive small scale rehabilitation . . . .1 5

From the beginning, major engineering projects were
emphasized, as Table 5-3 indicates . There are several rea-
sons for this . First, large hatcheries and other artificial
facilities are very productive . By controlling waterHows
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and other physical conditions, they can achieve a very
high egg-to-fry survival rate and hence a larger produc-
tion from a given supply of spawners . They thus contrib-
ute effectively to the central goal of the enhancement pro-
gram. In addition, substantial economies of scale can be
realized . For example, to build three small hatcheries on
different streams, rather than one large one with the same
total capacity, requires nearly three times the expendi-
tures for water works, bank protection and trapping facil-
ities for adult fish, as well as additional operating costs .
As a result, large artificial facilities are relatively more
cost effective .

Table 5-3

increased escapement to the spawning grounds is difficult
to achieve. For example, the spawning habitat for chi-
nook salmon in the Fraser River is capable of supporting
considerably larger stocks, but fisheries managers have
not achieved the increased escapement needed to use the
habitat capacity. In addition, the controlled environment
of a hatchery ensures production, whereas in natural
streams fluctuating flows and freezing may periodically
destroy deposited eggs .

Finally, some suggest that the enhancement program
would have had difficulty proceeding on as large a scal e

Planned and actual allocation of federal funds among program areas °

major projects`
minor projects and community

development projects
operation of facilities
reconnaissance and evaluation
public involvement
program direction
research

total

original plan° expenditures to March 1982 estimates to end of Phase 1

millions of percent millions of percent millions of percent
dolla rs dollars dollars

92.4 65.1 52.3 48.9 67.0 44. 7

10.9 7.7 17.3
8.9 6.3 8. 1

21 .7 15.3 15.3
1 .9 1.3 4.0
6.2 4.3 7. 2
0 0 2. 7

142.0 100.0 106. 9

Provincial program and Department's contribution to operate preprogram facilities not included .
From financial estimates in the original federal Cabinet approval, 1977 .
Includes lake fertilization and pilot production .

Source : Salmonid Enhancement Program .

The pressure to achieve a high economic return is con-
siderable . The concern of the Treasury Board is revealed
in the following statement :

There was a general estimate at our meeting
that, on the basis of present overhead, a
benefit cost ratio of 1 .6 :1 .0 is probably
required before a given project should be
undertaken. This is an important point on
which to focus 'the on-going controversies
between biologists, engineers and economists
in the matter of project selection .1 6

The emphasis on large hatcheries and other major proj-
ects is consistent with the present importance of eco-
nomic considerations in the program's objectives . The
alternative is to revise the objectives .

Second, a hatchery is sometimes the only practicable
means of enhancing or rehabilitating a stock . This was
the case, for example, on the Capilano and Puntledge
Rivers, where dams made natural spawning grounds
inaccessible .

Third, hatcheries, by producing more young fish from
the available spawners provide an alternative when

16.2 26.8 17.9
7.6 20.2 13.5

14.3 17.2 11.5
3.8 5.6 3.7
6.7 9.7 6.4
2.5 3.5 2.3

100.0 150.0 100.0

and as quickly as it did without considerable emphasis on
large engineering projects, particularly since plans for
several large projects were already prepared. Initiating
many small projects would have taken considerable time
because staff would have to have been recruited and
trained, and projects investigated and organized . The fed-
eral-provincial agreement notes that-

Development plans for many of these sites
have progressed to the stage where they can
be implemented now, with reasonable assur-
ance of success, in order to conform with the
proposed Program schedule."

Some fear that artificial enhancement will disturb the
genetics of fish populations through selection, reducing
their diversity and resilience, and increasing their vulner-
ability to disease and predation . Large-scale fish produc-
tion works also raise risks of devastating accidents . Thus
one expert has recently warned-

At the present time, hatcheries are demon-
strably able to produce pink, chum, coho and
chinook salmon (but not sockeye, which are
notoriously sensitive) that are ready for sea-
ward migration and that will subsequently
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come back as adults in sufficient numbers to
make the operation ostensibly profitable
using short term and narrow criteria .

When the evaluation of hatcheries is
expanded to consider their impact in the long
term on wild stocks most hatchery operations
are still highly suspect . In addition to the con-
scious and unconscious selection of fish of
particular kinds with its genetic implications
for future generations the release of hatchery
fish in large numbers has major ecological
impacts on wild fish stocks .1 8

Large-scale projects do not always result in artificial

stocks of course . Major fishway projects improve access
to natural spawning grounds . However, the most promis-

ing have already been built, and the scope for additional
projects of this kind is limited .

In any event, testimony at the Commission's public
hearings has revealed strong and widespread support for
a shift in emphasis toward protection and rehabilitation
of wild stocks, and more balanced enhancement by
means of more numerous and geographically dispersed
projects aimed at stream rehabilitation and improvement .

In addition to the concerns expressed above, many
advocate small-scale projects to enhance natural stocks
because they lend themselves better to public participa-
tion. The involvement of volunteers has already been
noted, and spokesmen for commercial and sportfishing
groups have indicated that potentially many others
would like to participate in enhancement work . School-
children and environmental organizations have also
proven that they can be useful as volunteers, and
enhancement work by prisoners has been demonstrated
to be constructive rehabilitative work . This kind of broad
public involvement could make a substantial contribu-
tion not only to resource development but also to more
sensitive public attitudes toward fish and their environ-
mental requirements.

However, because benefits of this kind of enhancement
are not as readily quantifiable as the highly visible pro-
duction from a hatchery or spawning channel, and
because small projects, too, are vulnerable to risks - a
sudden freshet, for example, can undo months of rehabil-
itative work on a stream - some have suggested that
smaller projects receive lower priority .

As a result of these concerns about the orientation of
the enhancement program, the direction of expenditures
has changed considerably from the original pattern .
Table 5-3 shows that the allocation to major projects has

been significantly reduced and the allocation to minor
and community development projects significantly

increased .

While both large facilities and small projects likely
have a place in a well-designed program, there is no obvi-
ous, simple answer as to how they should be balanced .
Rather than continue the debate about what is appropri-
ate, it would be more productive to ensure that project
evaluations are rigorous and comprehensive, that all
benefits and costs are adequately considered, including
those that are difficult to quantify, and that appropriate
allowances are made for risk . In the long run, the fishery
will be best served by selecting those projects that gen-
erate the highest excess of benefits over costs regardless
of their type . If the criteria for ranking projects are
sound, the evaluations are rigorous and comprehensive,
and project surveillance ensures that they are based on
realistic projections, the result should be the "appropri-
ate" mix of facilities .

Species balance A number of commentators have crit-

icized the distribution of enhancement effort among the
salmonid species . Sport fishermen, particularly, have sug-
gested that certain species, especially chinook, coho,
steelhead and cutthroat trout, have received short shrift
in favour of the more exclusively commercial species .
And commercial trollers have complained that the tradi-
tional net-caught species have received excessive empha-

sis.

Table 5-1 compares the initial targets set for each spe-
cies with the expected production . Apparently, some
funds originally intended for chum production were
redirected toward producing coho, chinook and sockeye .
Chinook production has been given increased priority
because of the current depressed state of some major chi-
nook stocks, and current plans involve enhancing almost
all Strait of Georgia chinook stocks .

The increase in expectations for sockeye is conspicu-
ous, and is due almost entirely to the lake enrichment

projects . Enrichment projects are expected to show very
high productivity at very low cost ; thus sockeye are now
expected to account for 39 percent of the enhanced pro-
duction in Phase I at less than 10 percent of the total cost .

The relatively modest original targets for coho and chi-
nook salmon, and steelhead and cutthroat trout are now
expected to be exceeded also . Production of chum and
pink salmon is now expected to fall well short of the
original targets, however . Of course, the question of how
appropriate the original targets were is still open and war-
rants careful review in future planning, and as circum-
stances change so will the most advantageous pattern of

enhancement .

As noted earlier, the purchasing power of the funds
available for enhancement has been eroded by almost
half; in this light the currently projected production of all
species exceeds expectations by a considerable margin
except for chum and pink salmon .
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Finally, it appears to me that concerns about the mix-
ture of species may be unwarranted. The appropriate spe-
cies balance, like the best mixture of facilities, will ulti-
mately be achieved by selecting those projects that gen-
erate the highest returns . And increased production of
most species creates scope for benefiting all user groups .

Effectiveness of lake ferlilization Phase I's expected
achievements rest heavily on the results of lake enrich-
ment for sockeye production . Experiments with fertiliza-
tion on Great Central Lake predate the enhancement
program; the strong returns in 1976 came at a time when
the program was being developed and resulted in lake
enrichment being expanded and included in the plans .
Early results produced high expectations, and accord-
ingly the planned sockeye production using this tech-
nique has been revised upward significantly. This year a
sharp increase in the sockeye returns to Hobiton and
Long Lakes appears to have rewarded fertilization there .

But high expectations for lake enrichment are not
shared by all scientists . Some are concerned that the
remarkable returns associated with early experiments
may be due, at least in part, to natural ecological phe-
nomena . With the help of biologists I have examined the
data relating to the original enrichment projects and am
forced to conclude that in some cases the data and histor-
ical records are so poor that we cannot reliably assess
what has been achieved . This is disturbing because so
much now hinges on these projects . The overall success
of Phase I depends crucially on a substantial contribution
from lake fertilization, as indicated in Table 5-2. In view
of the major role that lake fertilization now plays in the
program, its effectiveness warrants careful monitoring
and evaluation .

Enhancement of stocks subject to foreign inte rception
As a matter of policy, enhancement on streams that pro-
duce stocks subjected to significant harvesting by foreign
fleets has been deferred in Phase I . This includes the Nass
and Skeena Rivers ; streams that run through the Alaskan
panhandle, which produce fish exploited partly by
Alaskan fishermen ; and sockeye and pink salmon on the
Fraser system, where catches are divided between Can-
ada and the United States by international agreement .
Some of these rivers offer excellent opportunities for
enhancement, and the delay in taking advantage of them
has been vigorously criticized by some participants .

The Fraser River has more potential for enhancement
than any other river on Canada's Pacific coast and offers
especially attractive opportunities for enhancing pink
and sockeye stocks. The International Pacific Salmon
Fisheries Commission estimated in 1972 that sockeye
catches could be increased by 36 .6 million pounds and
odd-year pinks by 24 .5 million pounds,19 with many proj-
ects showing high benefits in relation to costs. A recent
study confirms these estimates .20

Under present arrangements, which would assign a
substantial part of any increased production of Fraser
River sockeye and pink salmon to the United States, pur-
suing these opportunities would be unwise, since Can-
ada's ultimate position would be weakened by entrench-
ing United States claims . However, a wide range of issues
relating to interception of stocks and shared harvests will
likely be resolved in the near future through a framework
agreement between Canada and the United States .21 In
the event that this allows Canada to realize the full
benefits from increased salmon production in the Fraser
system, the available opportunities should be vigorously
pursued, and careful evaluation will almost certainly
indicate that they warrant high priority .

Project economics and evaluation Concerns have been
expressed also about the economic performance of the
Salmonid Enhancement Program. Some of these con-
cerns flow from those already discussed, in particular,
whether the end result is simply to replace wild stocks
with costly enhanced stocks in which case an economic
loss rather than gain will be realized. The preproject eval7
uations have assumed that the harvests can be taken from
discrete stocks without unmanageable stock interaction
problems, but whether this will be achieved remains to be
seen. For obvious reasons this assumption must be criti-
cally examined and the projected benefits adjusted as the
Phase I results come in . But the project analysts cannot
be faulted for proceeding on this assumption . The eco-
nomic evaluations have been thorough within the pre-
scribed assumptions . Indeed, I know of few other federal
investment projects which are subjected to such rigorous
examination .

Several other important assumptions are embedded in
the analyses. One is that salmon prices will increase more
than the inflation rate . In view of recent trends in supply
and demand for salmon this assumption appears to me to
be tenuous. But the assumed rate of increase is modest,
and does not raise the estimated benefits substantially .

More serious is the assumption that the federal and
provincial governments will curb wasteful expansion of
capacity in fishing and processing. The joint federal-
provincial agreement that provides the framework for the
enhancement program perceptively provides that the two
governments will "restrain the primary and secondary
sectors of the commercial fishing industry from incurring
unnecessary capital investments which could dissipate
the benefits to be generated by the Program."u They fur-
ther agreed to develop and implement a plan to "restrain
unwarranted investments" by January 1980 .

The economic evaluations of the projects in Phase I
were based on the assumption that redundant investment
in the fleet would be controlled so that capital costs
would not increase . As explained in Chapter 9, however,
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the federal government has clearly failed to prevent
investment in excess fishing capacity. The indicated eco-
nomic benefits of the enhancement program must, there-
fore, be regarded as only potential, to be realized only if
effective means are found to control wasteful investment
in fishing capacity .

I view this failure to control investment as the most
direct threat to the program's economic success. I have
already expressed my conclusion that our ability to
enhance fish stocks has outstripped our ability to manage
the harvests so as to realize the full benefits of that
enhancement. But even if our ability to harvest the stocks
more discretely is developed, the enhanced production
will be wasted if the potential benefits are dissipated by
costly investment in redundant fishing capacity . The
same concern about the enhancement program has been
expressed in a recent study undertaken for the Economic
Council of Canada :

These potential benefits will be realized, in
the words of the Program's information
branch " . . . assuming that additional capital
inputs will be disciplined" . . . it is doubtful
that the present regulations in the fishery can
achieve this discipline . . . . This being so,
there is fear that the net benefits of the Pro-
gram to society will be negative.1'

The danger is also recognized by fishermen who sup-
port the enhancement effort :

. . . an increase of total fish stocks without
other restrictions (on the fleet) will only post-
pone the problem and result again in dissipa-
tion of the resource into further investment 2 4

The threat that the program will yield a negative net
benefit indicates the urgency of controlling the capacity
of the fishing fleet .

Thus, my anxiety about resource enhancement con-
verges with my concern for an effective policy for regulat-
ing commercial fisheries. A licensing and fleet develop-
ment policy that will reverse past trends and reconcile
fishing capacity with the available resources, desirable in
itself, is also a condition for the success of enhancement
efforts .

In Chapter 9 I propose a fleet rationalization policy
that would pave the way for beneficial enhancement .
Without it, or some effective alternative, enhancement as
an economic development program is bound to fail .

The "enhancement-tluwtgh-rnariagement" alternative

The economics of enhancement are not independent of
the opportunities for producing the fish in other ways . A

basic tenet in economics is that project output cannot be
valued more highly than the cost of producing it by the

least cost alternative means . The enhancement program
evaluations have implicitly assumed that active enhance-
ment is the only means by which increased production
will be achieved . But in many areas salmon production
has been increased, not by new enhancement facilities,
but through careful management of harvests and escape-
ments . The International Pacific Salmon Fisheries Com-
mission has rebuilt sockeye and pink stocks in the Fraser
River in part through stock management .25 In the early
1960s, increased escapements through restrictions on the
commercial catch were apparently successful in bringing
about a recovery of chum stocks in southern British
Columbia .26 And, as I have noted in Chapter 2, the sock-
eye and pink salmon stocks have increased remarkably in
Alaska following restrictions on the commercial harvests .
Participants at the Commission's hearings have urged
that a similar approach be taken to accelerate stock resto-
ration here :

Fulfilling the commitment to the fish means
sacrifices by all user groups . Fish populations
must be built up . Enhancement and good
management practices will help. However,
the only effective way to quickly rebuild the
fish population is to dramatically increase the
supply of fish on the spawning grounds .Z '

Recently the enhancement staff have considered
enhancement through management as a means of
increased salmon production . In 1979 they assessed the
status of Rivers Inlet sockeye and determined that the
spawning and rearing habitats could support consider-
ably larger stocks . Subsequently, their economic analyses
indicated that the values foregone by reducing harvests in
the short run would be more than compensated for by the
resulting increases in catches in the long run . Indeed, the
analyses indicated that the sacrifice in catches in the
short term may yield a very high return (by the enhance-
ment program's benefit-cost criteria) . The Department
has since proceeded with an experimental enhancement-
through-management program for Rivers Inlet sockeye,
which appears promising.

While the measures taken in Rivers Inlet cannot be
applied coastwide, the approach has much to recommend

it . Indeed, the basic principle of managing the fisheries to
produce maximum yields applies generally. In this single
case where the analysis has been done, the rehabilitation
of stocks through greater escapement appears very cost
effective . It also puts the bulk of the costs (in terms of
foregone catches) on the beneficiaries . And I have no

hesitation in asserting that this kind of natural rehabilita-
tion should be preferred over artificial enhancement on
grounds of biological vigour of the stocks, resilience and
low risk .
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I cannot say, given available information, whether the
production targets for Phase I of the program could be
achieved at less cost by enhancement through manage-
ment, but it seems to me that this alternative deserved a
good deal more analysis than it received . However, the
funds for Phase I are now effectively committed, and it is
perhaps pointless to even speculate on what might have
been . But certainly management alternatives should be
given much more consideration in planning future
enhancement . All this points to the need to integrate
enhancement, fishery management and habitat protec-
tion, which I will turn to below .

PLANNING FOR THE FUTUR E

I have reviewed the accomplishments of the enhance-
ment program and the concerns about it in some detail
because I believe we must take these matters carefully
into consideration in designing future policy in this mat-
ter. Phase I is a bold experiment in resource develop-
ment. Moreover, it has been well organized . Particularly
impressive is the thoroughness of project planning, the
scope of the benefits considered and the rigor of project'
evaluations . The scrutiny these projects have received
from program planners and boards is probably unsur-
passed in governmental planning of major expenditures.

The end of Phase I is now fast approaching, and deci-
sions must be made for the future . The federal and pro-
vincial governments prudently agreed at the beginning
that future undertakings would hinge on the results of the
Phase I experiment . So we must take stock of what has
been accomplished, weigh carefully what has been
learned, and plan accordingly.

According to current expectations, the program will
result in an enhanced production of fish that must be
judged satisfactory in terms of the original targets and the
funds expended . The Department seems confident that
these expectations will be realized ." The Salmonid
Enhancement Board has also indicated its confidence by
recommending in its 1979/80 report to the two Ministers,
that planning should proceed for the next phase, and the
federal Cabinet recently allocated $4 .5 million for this
purpose. The board reconfirmed its belief that salmon
catches could be increased through enhancement by 150
million pounds annually, and suggested that the second
phase should aim at completing projects, over a 10-year
period, capable of increasing production by 100 million
pounds. I understand that the board, on the advice of
staff, has recently amended this objective to 50 million
pounds of increased annual production over a 5-year
period . Cost estimates are not yet available, but this pro-
gram is expected to cost much more than 150 million in
1982 dollars. In addition to these official endorsements,
the enhancement program enjoys considerable support
from the fishing community and the wider public .

Nevertheless, the proof of an experiment is in its
results . In this case the results are not yet manifest and
are fraught with uncertainty . I must emphasize that the
program will be successful only if, among other things,
the current expectations about increased returns are real-
ized ; the mixed fishing problem can be solved to protect
wild stocks ; lake fertilization proves itself ; fleet expan-
sion can be controlled ; and it can be demonstrated that
equivalent benefits cannot be obtained simply by better
fisheries management . At present, we simply do not have
the evidence to be assured that any of these conditions
will be met . I am therefore compelled to advise the gov-
ernment to be cautious, to address itself to the obstacles
to successful enhancement, and to carefully evaluate
results .

My terms of reference require me to make recommen-
dations to ensure that the public interest is protected in
provisions for resource management and enhancement,
among other things . My proposals relating to future
enhancement plans are made with reference to this
instruction, and the current uncertainties surrounding the
results of the program so far .

Short-Tenn Plans

Plans for the immediate future must consider the sub-
stantial staff of specialized personnel the Department has
built up for the enhancement effort, and the cohesiveness
they have developed. Any serious interruptions of the
enhancement program would result in losing this capabil-
ity and momentum, which would be costly for any
renewed effort. So while I advocate a cautious approach
to the next phase, I also propose urgent attention to eval-
uating existing projects so that the appropriate direction
and dimensions of future activities can be clarified as
quickly as possible .

I therefore recommend that-

1 . The Salmonid Enhancement Program should proceed
with planned projects for the remainder of Phase I,
according to its established priorities .

2 . A concerted effort should be devoted to monitoring
and comprehensively evaluating the results of projects
already in place. Careful attention should be paid in
these evaluations to the implications of enhanced
stocks for fisheries management.

3. Planning for future enhancement should proceed, with
appropriate funding (not out of the Phase I budget),
for the next two years as determined with the advice of
the Salmonid Enhancement Board.
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Long-Term Planning

At the outset of the program the Department commit-
ted itself to "an adaptive planning process"" that would
respond to accumulating knowledge and opportunities ;
to learn by doing. This is a prudent approach to take in
the initial experimental phase of the program . Hence-
forth, the emphasis should be on learning from the results
of those projects . This means monitoring and evaluating,
setting priorities with reference to current knowledge,
postponing more projects, especially major projects, of a
kind that have yet to prove themselves, and giving lower
priority to those that have shown mixed success . I there-

fore recommend that-

4. Priorities for future enhancement should be linked to
the emerging results of the Phase I projects as
revealed by careful monito ring and evaluation . Major
projects of a kind that have yet to prove themselves,
raise problems of mixed fishing and manageabili ty, or
depend on uncertain information should be postponed
until these questions are resolved Correspondingly
higher priority should be accorded to well proven tech-
niques, smaller and less risky projects, and works
based on re latively solid information.

Evaluation of potential projects should include assessing
whether equivalent results could be achieved through
improved management of fishing and escapements.
Artificial enhancement should never be a palliative for
poor management of existing stocks . The scope for
rebuilding stocks through increased escapements,
described in Chapter 2, leaves me with some concern that
the organizational separation of the enhancement and
fisheries management units in the Department may have
impeded routine consideration of the management alter-
natives to artificial enhancement works . Accordingly, I
recommend-

5. Artificial enhancement projects should be approved
only if investigation reveals that equivalent net gains
cannot be achieved th rough imp roving fisheries man-
agement or reducing fishing pressure .

Future planning for enhancement and fisheries man-
agement must address the general problem of mixed
fisheries, explained earlier in this chapter . If this problem
cannot be resolved, major enhancement projects will lead
to the demise of wild stocks, and otherwise promising
opportunities for large-scale artificial fish production will
have to be foregone .

Biologists working within the enhancement program
and at the University of British Columbia have proposed
an innovative scheme for managing enhanced stocks in
such a way that, instead of posing a threat to wild stocks
in mixed fisheries, they will assist in rehabilitating them.
The scheme involves adding large numbers of enhanced

fish to a mixed fishery where wild stocks are depleted
while holding the total catch fixed . This reduces the rate
of exploitation of the wild stocks and allows them to
rebuild through increased escapements . The surplus
enhanced fish would then be harvested in a terminal
fishery . This plan neatly combines opportunities for
enhancement with improved management of natural
stocks . It underlies the planning for the Kitimat hatchery,
which will begin operation this fall, and clearly warrants
careful examination both as a general solution to the
mixed fishing problem and as a feasible component in
plans for new enhancement facilities .

Finally, in setting priorities for future enhancement,
the vast opportunities in the Fraser and other rivers that
have so far been set aside because of the unresolved
problem of foreign interceptions must be considered .
Undoubtedly, some of the best opportunities for
enhancement are in the Fraser River system. But, as I
explained earlier, enhancement should not be undertaken
until international arrangements are settled . However,
negotiations are proceeding ; an agreement is likely to be
reached soon ; and, since these projects take considerable
time to identify and plan, the investigations should be
made now, in order to be in a position to proceed with
these projects at the earliest opportunity. Accordingly-

6. Investigations of enhancement opportunities should
include those in rivers that support stocks subject to
foreign interception, especially sockeye and pink
salmon stocks in the Fraser River system, so that the
best projects can proceed as soon as international
agreement is reached on interceptions.

A Renewed Intergovernmental Agreemen t

The existing federal-provincial enhancement agree-
ment expires in 1984, but it includes provisions for a
renewed agreement depending upon the experience of
Phase I . Whatever the best form and composition of
enhancement efforts in the future, they will be best served
by a formal agreement of this kind that will knit together
the overlapping jurisdictional responsibilities of the two
governments and commit them to cooperative arrange-
ments . Such formal agreements take some considerable
time to negotiate . I therefore recommend-

7. The government should immediately approach the
Government of British Columbia with a view toward
negotiating a renewed enhancement agreement.

The new agreement should provide for the kind of
enhancement projects covered by the current agreement.
I propose in Chapter 18 that it should become part of a
broad contractural framework between the two govern-
ments to deal with a variety of their joint interests in
fisheries.
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In Chapter 3 I proposed a joint program directed
toward inventory of the aquatic habitat to enable formu-
lation of long-term objectives and plans for the fisheries
and to identify opportunities for fish enhancement. This
will complement the planning of future enhancement
projects, provide groundwork for rehabilitating natural
stocks and, at the same time, provide data for more posi-
tive responses to other, competing resource demands .

Term Some of the difficulties encountered under
Phase I can be attributed to its term : it is a seven-year

program; it started abruptly ; and after having built up
staff and momentum, its expiry is approaching with the
possibility of significant dislocation . The new agreement
should provide for more stable planning through a series
of short-term commitments renewable well before their
terms expire. I therefore suggest that-

8. The new federal -provincial agreement should carry a
term of five years, with provisions for renewal for suc-
cessive five-year terms to be negotiated after three
years .

This will ensure that the program will not terminate
with less than two years' notice . It will enable five-year
operational and financial planning while providing the
governments with opportunities to review their commit-
ments at three-year intervals. Periodic renewals of this
kind will also facilitate changes in the size and structure
of the program in response to accumulating experience
and evaluations of completed projects .

Program Size and Funding

My preceding recommendations imply that a renewed
enhancement program beginning in 1984 should involve
some reorientation and scaling down for a few years, par-
'ticularly in respect of large engineering works until their
success is demonstrated . These major facilities account
for about half the expenditures in Phase I . The new pro-
gram should be constrained by two considerations: the

available funds and the opportunities for projects that
can be expected to generate significant benefits in excess
of costs .

9. The renewed enhancement program should provide

for undertaking those projects that promise to yield
the greatest benefits in excess of costs, based on the
demonstrated success of the different fornis of
enhancement and without invoking risky assumptions
about restructuring the fisheries, harvesting patterns

and management reforms. Within this general con-
straint, the p rogram should be limited by the funding
currently available for this purpose.

The cost of enhancement activities under the new
agreement should be shared by the two governments,
though not necessarily in the same proportions as the

present agreement . And, as in the present agreement,

provisions should be made to enable the governments to
recover their costs. Thus-

10. The agreement should provide for sharing the costs of
the program between the two governments in propor-
tions that should be newly negotiated. It should enable
both governments to recover their expenditures under
the agreement .

While the Department, under its regular budget, oper-
ates hatcheries and other enhancement works, the facili-
ties constructed under Phase I continue to be managed
by the enhancement program staff and budget . The oper-
ating costs have been growing significantly and, with the
extension of the program by two years, they impose a
heavy burden on enhancement funds . By the end of
Phase I, some $20 million is expected to be absorbed in
operating projects completed under the program .

In general, the continuing operating costs of completed
enhancement works should not encroach on the budget
available for new projects ; completed projects should be
funded through the Department's regular budget and
integrated with general fisheries management plans .
Accordingly-

11 . The operating cost of all completed enhan cement
facilities should be provided th rough the Department's
regular operating budget at the end of Phase I, and
thereafter the cost of operating new projects should be
transferred as they are completed.

Cost Recovery

The federal government's position on recovering the
costs of enhancement has been somewhat equivocal . In
1977 the Cabinet approved a plan to recoup expenditures

on enhancement from sport fishermen and the fishing
industry. New charges were to be levied on fishermen,
beginning the following year sufficient to recover not less
than 85 percent of the planned expenditures . The remain-
der, up to 15 percent (some $22 million) was considered
not recoverable because of the program's social goals .30
But the first steps were not taken until 1981 when the new
saltwater sportfishing licences were implemented and
commercial licence fees were increased . In announcing

these measures in late 1980 the Minister also stated his
intention-

. . . to move forward with all administrative
arrangements and enabling legislation for the
third component of this plan, commercial
salmon landings charges, to be ready for
implementation in 1982 ."

No charges on commercial landings have yet been levied.
Saltwater sportfishing licence fees yielded $1 .68 million in
1981, half of which was absorbed in related administra-

tive costs . The increase in commercial salmon licence fees
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yielded about $1 .0 million . Meanwhile, the expenditures
intended to be recovered have been mounting, and accu-
mulating at compound interest . They stood at $115 mil-
lion in March of this year, increasing at 10 percent plus
new expenditures . So no determined effort to recover
costs has been made, notwithstanding the Cabinet's deci-
sion .

The public hearings have revealed a diversity of opin-
ion about recovery of enhancement costs . Some question
the justification for such a policy. They point out that
fisheries agencies throughout the continent build and
operate hatcheries or other works to increase fish produc-
tion without these activities being constrained by the rev-
enues collected from fishermen . Many argue that, where
habitat rehabilitation is required, those who have dam-
aged the habitat should bear most or all of the cost . Oth-
ers have suggested that fishermen should not be required
to contribute until the increase in fish supply is available
to them. And much controversy surrounds how charges
should be levied . Nevertheless, many sport and commer-
cial fishermen support the principle that those who will
benefit directly from resource enhancement should con-
tribute to the cost. However, because federal cost recov-
ery measures have been so long delayed, enthusiasm for
contributing to the cost of Phase I, has diminished since
most of the funds have already been mostly expended,
and in a way that cannot now be influenced .

It would be pointless to attribute future revenues to
Phase I costs or any other specific past expenditures . The
money is spent, the works are in place and the govern-
ment has failed, so far, to meet its own fiscal commit-
ments. Now we must decide for the future .

The focus should be, first, on designing a new enhance-
ment plan that will generate the maximum benefits in
excess of the costs ; and second, on recovering costs from
those who will benefit from the enhanced resources. But
not all projects that yield net returns lend themselves to
financial arrangements for capturing enough of the
benefits to pay for the projects, and some of the benefits
sought through enhancement are broadly social rather
than narrowly economic.

I therefore propose that the federal government's
financial provisions for enhancement beyond Phase I be
linked directly to the revenues from resource users and to
a federal contribution of an amount at least equal to the
nonrecoverable expenditures under Phase I . Therefore-

12 . The federal government should write off its unrecov-
ered enhancement costs under Phase I of the program,
Providing that suitable projects are available, the fed-
eral govermnent should provide funds for enhance-
ment during the first term of the renewed agreement
not less than the sum of-

i) half the revenues from saltwater sportfishing
licence fees (expected to be initially about $2 .0
million),

ii) half the revenues from royalties on commercial
salmon landings (initially about $6 million),

iii) revenues from sales of fish and eggs at enhance-
ment facilities (now about $0.6 million),

iv) an amount equal to the expenditures under the
present program that are not intended to be cost
recoverable (about $3.2 million on an annual
basis) .

The unrecoverable contribution should probably be
higher than the average of $3 .2 million per year provided
for under Phase I, since I suggest no reduction in the
kinds of activities that generate most of the social benefits
considered to be not cost recoverable (such as commu-
nity development and public participation projects,
minor projects and fish provided to Indians from
enhancement facilities) . Moreover that figure was estab-
lished in 1977 and by 1984 will be significantly eroded by
inflation . In addition, by 1984 and increasingly thereafter
the three revenue sources will yield more than the present
estimates, and the unrecoverable contribution should at
least maintain its relationship - about one-third - to
total spending . The federal government's commitments
under the new agreement should be based on reasonable
estimates of future revenues .

This suggests an enhancement program du ring the first
term of the new agreement beginning at an annual level
of at least $12 million plus the provincial contribution .

With the Department assuming the operating costs of
completed projects, and the addition of the aquatic
invento ry program, the total level of activities under both
programs may not fall significantly short of the current
enhancement effort.

Elsewhere in this report I explain that the economic
returns to the fishery can be substantially increased
through improved fisheries management and rationalized
commercial fleets . If the measures proposed are taken,
they will increase revenues for enhancement purposes as
well . But in view of past experience the federal Treasury
Board ought not to approve expenditures of funds
intended to be recovered beyond Phase I until the
machinery for recovering them is firmly in place .

Organization ,

Participants in the Commission's hearings criticized
the present organization of the enhancement program on
several grounds : its separation from the Department's
habitat and management arms, the structure of the board
and the Salmonid Enhancement Task Group, the scope
of their terms of reference and (especially) the relation-
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ship between these two groups . In effect, one advisory
group (to the board) advises another advisory group (to
the Ministers) ; each is concerned with important and
worthwhile issues, but their lines of responsibility are
awkward, causing some strain.

To begin with, the program needs a special organiza-
tional structure for several reasons . One is that it is
funded separately by two governments and is account-
able to two Ministers. A second is that the nature of its
activities calls for different planning periods from most
Departmental functions. A third and related reason is
that it is mission-oriented toward a special set of pur-
poses . The success of the program in working single-
mindedly and effectively toward its goals can undoubt-
edly be attributed in large part to its separate budgeting
and staffing arrangements . So, I conclude that the present
separate provisions for the enhancement program should
be maintained in the new agreement . I should add that I
nevertheless see a need for closer integration of enhance-
ment planning with habitat and fisheries management, as
I explain elsewhere . But this does not require merging the
enhancement organization with the rest of the Depart-
ment . Given the turmoil in the Department's organiza-
tion in recent years (described in Chapter 19), an .addi-
tional restructuring would, for the time being, be disrup-
tive and damaging to morale . In Chapter 19 I suggest that
for the longer term these structural relationships be
reviewed in the broader context of the Department's
administrative organization .

With its distinct mandate, budgets and staff, and dual
accountability, the program clearly needs a high-level
board, like the present Salmonid Enhancement Board, to
advise the two Ministers on the program's direction and
on how budgets should be allocated . The present board
appears to be well structured (with appropriate represen-
tation of governments and nongovernmental interests)
and efficient, so I propose no organizational changes .

13 . At least under the first term of the new agreement, the
separate organizational structure for the enhancement
and aquatic inventory program should be maintained,
as should the present structure of the enhancement
board .

Changes are called for with respect to the task group,
however . I propose that it be replaced with a regionally
based public representative organization, with terms of
reference broadened to embrace habitat matters as well
as enhancement. The structure and organization of these
regional Fisheries Conservation Committees are
described in Chapter 17 .

Concluding Note

The Salmonid Enhancement Program is both exciting
and challenging. Phase I has been well planned and
efficiently carried out, and the funds have been spent
carefully. Present information provides grounds for hope
that the returns will be satisfactory .

But these are only expectations ; the evidence of suc-
cess of the experiment is not yet in, and experience in
Canada and elsewhere indicates that predictions are
fraught with uncertainties . The message I want to convey
in this chapter is one of caution . The program should be
renewed with a modified mandate . But we should not
proceed with additional major works with uncertain
results until we have more tangible evidence of the suc-
cess of those already built . And we must begin to face up
to the obstacles to the program's success that I have
identified here, especially the threat to natural stocks
under present fishing patterns and the threat of dissipat-
ing the gains in further expansion of redundant fishing
capacity .
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CHAPTER 6

RESEARCH AND
INFORMATION

A timetable for accountable scientific
research must be established in order that
certain objectives are met and that the
scientific research does not become an ongo-
ing and self-perpetuating scientific exercise .

THE CANADIAN FISHING COMPANY LIMITED '

This Commission's terms of reference direct me to
inquire into "the provisions for conservation, manage-
ment, protection and development of the fish resources,
including the protection of their tidal and nontidal habi-
tat" and "optimum rates of harvesting ." These are all
issues that imply a significant research requirement . As
described in other chapters, research is a basic ingredient
of the Department's fisheries management, enhancement,
and habitat protection programs. Although a great deal
of high quality research has been done in support of these
programs, our understanding of the biology of fish and
their relationship to their environment remains weak ; this
is a serious impediment to improved protection and util-
ization of the resources . Accordingly, I have investigated
the Department's provisions for conducting research and
gathering information, and my findings are reported in
this chapter .

DEVELOPMENT OF THE RESEARCH
ORGANIZATION

The rich tradition of fisheries research in Canada can
be traced back to 1903 when the federal Com missioner of
Fisheries, Dr. E.E. P rince, concluded that Canada should
attain a position equal to other,count ries in ma rine and
freshwater biological research .

The research program on the Pacific coast began in
1908 with the establishment of the Pacific Biological Sta-
tion at Nanaimo . The early studies, often carried out by
volunteers, were largely desc riptive . They continued, with
meagre financial support, until after the Second World
War. At that time a new chairman was appointed to the
Fisheries Research Board, which had been created
around the tu rn of the centu ry . Du ring his tenure, both
basic and applied research were strongly supported, and

many current fisheries management concepts were devel-
oped .

The appointment of a new chairman in the mid 1960s
was accompanied by a shift in emphasis . Higher priority
was assigned to basic or experimental research than to
descriptive studies in order to enhance Canada's reputa-
tion in fisheries science . This effort was successful, and
the fisheries research conducted by Canadian scientists,

already highly regarded, achieved even higher interna-
tional stature . As a consequence, however, scientists of
the Fisheries Research Board in Nanaimo received little
support for analyzing the fish stocks of the region and
maintaining long-term data bases .

In retrospect, this change in emphasis was unfor-
tunately timed, since such information was urgently
needed to deal with compounding management prob-
lems . The Department's ability to protect and manage
the resources was threatened by burgeoning fishing fleets ;
the herring fishery collapsed in the late 1960s ; Canadian
and U.S. interceptions of each others' salmon stocks
expanded; new fisheries were developing ; and foreign
fishing just outside Canadian territorial waters suddenly
increased, decimating groundfish stocks important to
Canadian fishermen .

Since the Fisheries Research Board was, unfortunately,
turning away from active acquisition of the information
necessary to deal with these problems, the Department's
administrative office in Vancouver had little alternative
but to hire its own technical support staff . It therefore
recruited a group of biologists in Vancouver to provide
data urgently required to regulate the fisheries . With cer-
tain notable exceptions, the Fisheries Research Board
scientists became increasingly isolated from the practical
problems of the Department, lost their interface with the
industry and, consequently, were asked for advice less
and less frequently .

Thus, two competing organizations provided knowl-
edge and information for fisheries management . In hind-
sight, the results were predictable : decline in the quality
of advice for management ; competition for finances and
personnel ; and strain among researchers . In times of
austerity, since immediate and often desperate needs of
day-to-day management had to be met, support for the
group doing less "relevant" research was cut .

Other disruptive forces have also been at work . The
last 15 years have been a time of organizational turmoil :
successive waves of federal government austerity have
been interspersed with occasional infusions of funds ; new
government policies favoured contracting out research
rather than developing in-house capabilities ; and the
Fisheries Research Board was disbanded during the
1970s and its staff amalgamated with the Department's,
apparently in the hope that they would devote more



64 RESEARCH AND INFORMATION

effort to investigations directly related to the Depart-
ment's management needs.

These changes adversely affected the capabil-
ity to respond at a time when some of the
most profound developments in the history of
the fishery were occurring, e .g. : the establish-
ment of a 200 mile limit, the development of a
salmonid enhancement program ; rapid devel-
opment of a multi-million dollar roe herring
fishery ; the explosive increase of the catching
capability of the commercial fishing fleet (as
well as in recreational fishing interest and
participation) ; and the increased public
awareness of the sensitivity of fish habitat, all
aggravated by expanding population and
industrial development . '

The Department's current manpower and budget
devoted to research are summarized in Table 6- 1 . These
provisions are substantial, amounting to 358 person-years
and $19 million annually . This reflects the crucial impor-
tance of research in the fisheries ; few regulatory agencies
need to depend so heavily on research scientists for gui-
dance in conducting their on-going management activi-
ties . In addition to the Department's internal work, it
sponsors some outside research . Other fisheries research
is conducted in the region by international commissions,
the government of British Columbia and universities .

Table 6r1 The Department's research commitments,
1981-8 2

branch
operating costs

manpower including salaries

($ millions)

Resource Service' 224 10.4
Field Services" 78 3.8
Technology Services 21 .9
Salmonid Enhancement° 35 3. 8

358 18. 9

Includes direct support costs such as laboratory operations and
research vessel operations provided by Support Services Branch .
Includes habitat bio-engineering studies . scientific and technical
advice, and data analysis and interpretation .
Includes fish culture research, manageability studies, hatchery opera-
tional studies and lake enrichment . Lake enrichment is included as
research but is also a fish-production activity, and approximately $1
million of this total can be attributed to production .

Source : Department of Fisheries and Oceans, Exhibit # 182, p. 16.

At present the Department's research activities are
scattered among the various branches within the Pacific
region with little coordination . The Resource Services
Branch (recently renamed the Fisheries Research
Branch) conducts 50 to 60 percent of the research in the
region and is responsible for a broad range of applied
and basic research and resource assessment . This
includes studies of salmon habitat ; fish populations and
ecology : lake enrichment ; fish culture and health ; and

studies dealing with various aspects of groundfish,
shellfish and herring. The work of this branch is carried
out at two major research laboratories, the Pacific Biolog-
ical Station at Nanaimo and the West Vancouver Labo-
ratory. The Technology Services Branch conducts
applied research aimed at improving the quality of fish
catches and products . The Field Services Branch, which
manages fisheries and fish habitat, conducts applied
research and activities such as stock assessment and
monitoring . And, to develop techniques and evaluate and
improve operations, research is also conducted under the
Salmonid Enhancement Program . Superimposed on these

regional functions, the Ottawa-based Fisheries Research
Branch advises on programs and policies, and the inte-
gration of fisheries science with other elements of man-
agement .

These scattered responsibilities for investigative activi-
ties have left many researchers preoccupied with organi-
zational rather than research concerns. It has also
become extremely difficult for officers within the Depart-
ment to identify which unit to approach to obtain infor-
mation required to meet particular management needs .
In addition, some studies that both managers and
researchers agree should be done are not undertaken .
Successive interbranch committees and working groups
have attempted to bridge these gaps, but with mixed suc-
cess . This lack of cohesion between investigators and
managers, and shortages of information in a number of
key fields have drawn frequent comment from many sec-
tors of the fisheries .

Everywhere the fisheries are in trouble . . . .
Where is the science? The industry requires
certain answers that are not available from
the researchers . Simple things like the
expected long-term supply of fish . . . . None
of the biological research can provide
this . . . .I

In short, a breakdown has occurred in the Depart-
ment's ability to frame the questions that need to be
answered as background for management, enhancement
and habitat protection; to deploy its forces effectively to
obtain the required knowledge; and to present the results
of such investigations in a clear and understandable man-
ner . While researchers and managers have sometimes
worked well together, such occasions have been rare, and
major improvements are needed . The Department recog-
nizes this :

. . . these developments . . . highlighted the
necessity of achieving effective team work
among research scientists, biologists and
managers without regard for past work divi-
sions or work locations . Concerted effort has
therefore been made in the past few years to
work toward totally integrated Fisheries
Management .'
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In the remainder of this chapter I suggest approaches
to resolving the most conspicuous deficiencies .

refined so that management can proceed with reasonable
confidence .

REDIRECTING RESEARCH PRIORTfIE S

Confusion about the objectives and responsibilities of
investigative staff dispersed throughout the Department
has led to rather and debates about functional responsi-
bilities and whether "pure" or "applied" research should
be emphasized .

In determining the priorities for the Department's
research effort we must recognize that other organiza-
tions are involved in fisheries and ocean science research
and that each has its unique competence and responsibil-
ity . These organizations include international commis-
sions, universities and foreign bodies . What distinguishes
the Department from most of these other organizations is
that it is responsible for managing the fisheries. Thus,
whatever the needs for pure or applied research, the
Department should be guided by the requirements for
effective resource management . Therefore, my first rec-

ommendation is -

1 . The Department's research priorities should be deter-
mined by the requirements for effective management
and conservation of Pacific fish resources and their
habitats.

My proposals in the remainder of this chapter are
designed to reorient the Department's research effort in
this direction .

I have already pointed to particular information needs
relating to salmon habitat (Chapter 3), the condition of
the fish stocks (Chapter 2 and later in Chapter 15) and
the Salmonid Enhancement Program (Chapter 5), which
is a scientific experiment itself. In this chapter I am con-
cerned with general requirements for fisheries manage-
ment and conservation.

Investigative activities required for protecting, manag-
ing and enhancing the fish resources may be roughly
divided into three categories : first, monitoring to provide
consistent and accurate information about the stocks ;
second, short-term, problem-solving research ; and third,
longer-term investigations to provide the basis for future
development . I deal with each of these in turn .

Monitoring and Assessing Stock s

The management of our major fisheries is based on
assumed relationships between the number of spawning
adults and their progeny available for harvest in later
years, and on the relationships between growth and mor-
tality . These relationships are fundamental ; they guide

the determination of catch and escapement targets for
each stock and the design of fishing plans . So it is crucial

that they are well understood, tested, confirmed and

But a good deal of uncertainty surrounds these basic
dynamics governing the productivity of some of our
major species . Scientists differ in their judgements, and
the available information is not sufficient to resolve their
differences .

Thus, the most urgent requirement for fisheries man-
agement is clarification of the basic biological relation-
ships between stock abundance, catches and escape-
ments . This involves research using reliable data on the
stocks being managed . The required data vary, but for
our major species, in particular salmon and herring, the
essential data are statistics on catches and escapements
and information on the composition of the catches . Other
information is sometimes used to assess stocks, some of
which I refer to in Chapter 4.

Catch statistics The basic source of the Department's
information on commercial catches are sales slips that
record landings . These appear to provide satisfactory
data for certain species, such as herring, groundfish and
certain shellfish . But for others, notably salmon, sales slip
data are seriously deficient and appear to have deterio-
rated in recent years . They do not provide adequate
information about where catches were taken ; they do not
include many direct sales to consumers ; and they may
contain false information . The inadequacy of data on
Indian and sport catches is explained in Chapters 14 and
15 .

In later chapters of this report, I recommend steps to
improve statistical information on landings, in part
through cooperative arrangements with the government
of British Columbia .

Fishermen's logbooks are another source of catch data .
Halibut fishermen have for many years been required to
submit logbooks of their catches to the International
Pacific Halibut Commission, and the Department has
established a comprehensive logbook system for
groundfish and abalone fishermen as well . A voluntary

logbook program is now in place for the salmon troll
fleet .

The kind of detailed information provided by logbooks
can be extremely valuable for resource management pur-

poses . Mandatory logbook programs should be imposed
with discretion, however: they impose a burden on fisher-

men; they may not generate as accurate information as
voluntary arrangements ; and, for large fisheries, they
may generate more data than is needed . The most urgent

need appears to be an expanded voluntary logbook pro-
gram for the salmon troll fleet capable of providing ade-
quate and representative sample of catch information .
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Creel surveys, and information obtained from licence
sales and punchcards provide means of obtaining statis-
tics on catches in the sport fishery . I make recommenda-
tions on these matters in Chapter 15 ; and in Chapter 14 I
propose means of improving information about catches
in the Indian fishery .

Complete and accurate catch information is essential,
not only for fisheries management, but also for adminis-
tering the royalties and quotas I propose in later chapters .

To bring about the necessary improvements, I recom-
mend -

2 . The Department should immediately take steps to
improve the quali ty and completeness of statistical
information on catches by -

i) Adopting modem data-collection and processing
technology .

ii) Improving the methods of collecting and compil-
ing statistics on commercial landings in coopera-
tion with the government of British Columbia.

iii) Improving techniques for compiling sta tistics on
sportand Indian catches.

iv) Expanding voluntary logbook programs and
instating compulsory programs where more com-
prehensive information is required .

Information on the composition of catches Information
on the age, size and racial origin of catches is also needed
to guide managers . Samples of landings provide the
required data on age and size.

Catches of herring and groundfish are sampled
routinely and apparently extremely well . Sampling of
sockeye catches began early in this century, and for some
years the catches of all salmon were sampled coastwide .
But in 1972 . routine coastwide sampling was suspended,
breaking a chain of information needed to assess long-
term trends in production and stock composition .` This
sampling program should be reinstated as quickly as pos-
sible .

To measure salmon production from particular
streams, it is also necessary to determine the racial origin
of salmon in mixed catches at sea . This is done by tag-
ging fish so they can be identified when caught ; drawing
inferences from the timing of runs ; and sampling catches
to identify the distinctive scales and parasites of fish of
different origins . Distinguishing among the stocks repre-
sented in catches is especially important where enhanced
stocks are caught mixed with wild stocks. In Chapter 2 1
alluded to the urgency of data relating to the racial origin
of chinook salmon catches .

Parallel techniques are required to identify discrete
stocks of herring. This kind of information is essential for

effective management and is presently inadequate . I
therefore recommend -

3. The Department should strengthen its information on
the composition of catches by -

i) Reinstating the coastwide sampling program for
salmon catches.

ii) Expanding its programs for determining the
racial composition of salmon and herring catches .

Escapement and spawning data Management of
salmon and herring is mainly geared to ensuring ade-
quate escapements for spawning . Thus, measuring the
abundance of spawners in the case of salmon, and of
spawn in the case of herring, is essential for assessing
success in regulating catches as well as analyzing the
basic biological relationships between spawning and
stock rejuvenation .

The Department's field officers have been estimating
the abundance of salmon spawners for 50 years and, for a
few important rivers, additional means are used to obtain
more precise information. But most of the information
collected is so unsystematic and inconsistent that it can-
not be used for scientific analysis.' Moreover, those who
made the estimates have not recorded the methods they
used, and so inferences are risky. Even the more detailed
information collected in some cases is statistically weak,
rarely subjected to rigorous analysis and almost never
published . In addition, much of the basic data are inac-
cessible : the Department's decentralization has left
records of escapements scattered throughout the region .

For many years, fishery officers have also been estimat-
ing herring spawn, on the basis of the number of miles of
spawn observed along the shoreline . But these estimates
suffer from the same kinds of inadequacies as those for
salmon .

Improving information about escapements and spawn-
ing is essential . The obvious first step is to routinely docu-
ment salmon spawner enumerations and herring spawn
estimates so that the information can be assessed objec-
tively and some continuity attained . The second step is to
develop a central computerized data system to collate
and store information . I understand the Department has
begun to organize such a data system as well as a series of
stream catalogues summarizing historical escapement
data. These are constructive developments . (They will,
incidentally. provide valuable information for the aquatic
habitat inventory program I recommended in Chapter 3 .)
The third step is to improve the techniques of enumerat-
ing spawning salmon and estimating herring spawn . I
therefore recommend -

4. The Department should st rengthen its progra ms of
collecting and collating information on salmon and
herring escapements and spawning by -
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i) Requi ring those who collect the data in the field
to document the methods they use in estimating
spawning.

ii) Developing a central data system to systemati-
cally collate and store spawning records.

iii) Developing new and consistent techniques for
estimating spawning activity .

iv) Assembling historical information on salmon
spawning for pa rt icular streams and publishing
the results in close liaison with the intergove rn -
mental aquatic habitat inventory program (rec-
onunended in Chapter 3) .

The central data system proposed here should comple-
ment the management information system proposed in
Chapter 4 . The strengthened programs should be devel-
oped cooperatively between research and management
staff so that the resultant data will be of greatest utility
for both research and regulation .

In Chapter 4 I pointed to the need to improve measure-
ments of the abundance of salmon and herring runs dur-
ing the fishing season through such methods as test
fishing and electronic detection. These, too, should be
designed jointly by researchers and fishery managers .

Professional Review

ii) Organizing a review of this information by the

Department's professional staff and other scien-
tists. The review should appraise the condition
and potential of the stocks, and the effects of
fishing, environmental changes and (where appli-
cable) enhancement .

iii) Preparing a statement of consolidated advice
regarding the consequences of alternative man-
agement strategies for consideration by senior
administrators .

In making this recommendation I have been influenced
by the highly successful arrangements along these lines
on the Atlantic coast . There, scientists of the Depart-
ment's Research Branch work with a formal govern-
mental scientific committee, the Canadian -Atlantic Fish-
eries Scientific Advisory Committee, which -

. . . is responsible for providing scientific
advice to the Atlantic Fisheries Management
Committee on the management, including the
full range of conservation measures taking
into account economic objectives, of all
stocks of interest or poiential interest to
Atlantic coast fishermen . Resource manage-
ment advice will be provided in accordance
with specific fisheries management objectives
and strategies and will normally be published
as a matter of routine . '

A major flaw in the information system for managing
the salmon fishery is the absence of routine analysis and
reports on the condition of the stocks . Most of the infor-
mation collected thus remains unutilized and inaccessi-
ble . Individual managers sometimes make their own
assessments. but others have no opportunity to partici-
pate in the process. And because the findings are never
documented, others cannot judge the results .

Systematic scientific assessments of all the information
available should be an integral part of annual reviews of
the salmon fisheries recommended in Chapter 4 . Regular .

peer reviews by the Department's professional biologists
would enable them to focus their collective expertise to
interpreting the available information for management
planning; bring more rigor to assessments that are now
disjointed, incomplete and inconsistent ; and assist in
identifying research priorities . I therefore recommend -

5. In preparing its annual reviews (recommended in
Chapter 4), the Department should conduct a
scientific assessment of the stocks and of the infer-
ences drawn for management purposes . This review
should involve -

i) Summarizing research findings and collating sta-
tistical information on catches, fishing effort,
escapements and sampling.

Thus specialized scientists, sometimes including
experts outside the Department, annually assess each of
the major stocks . Their reports summarize the available
data on abundance and productivity, assess the conse-
quences of ha rvesting at va rious rates, and comment on
special management problems and research needs . Their
reports are reviewed by a steering committee and consoli-
dated for presentation to the Department's senior mana-
gers according to its calendar of consultative and regula-
tory activity . This process ensures that the best profes-
sional advice is brought to bear on management
strategies ; that management decisions are made in the
context of full and publicly visible assessments of their
biological implications ; and that research p riorities are
identified and focused on management problems .

On the Pacific coast, the provisions for stock assess-
ments are more rudimenta ry . The International Pacific
Halibut Commission annually reviews the halibut stocks
in this way, but the Department's efforts are limited to
groundfish . (Similar reviews of herring have been dor-
mant for several years.) The groundfish reviews are
apparently thorough, but the biologists do not provide
appraisals of alternative management strategies . This is a

se rious deficiency, because it effectively takes decisions
out of the hands of senior administrators and others who
should make the final decisions about catch targets and
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fishing plans taking account of factors other than biology .

For salmon, there are no provisions for regular stock
assessments, yet these stocks warrant the most careful
review. The scientific panel should be drawn widely from
specialists in the Department's research and habitat man-
agement branches, the Salmonid Enhancement Program,
regional managers and external research institutions .

Smaller fisheries call for more modest and flexible
arrangements . All such reviews should be timed to com-
plement the annual formulation of fishing plans and con-
sultation described in Chapters 4 and 17 .

Problem-Oriented Research

By problem-oriented research, I refer to investigations
aimed at resolving particular management problems that
occasionally arise, often with little forewarning . Hitherto,
the Department's researchers appear to have responded

well to such needs . Examples include investigating the
effect of the Babine River slide on salmon stocks ; investi-
gating the high seas distribution of salmon in collabora-
tion with the United States and Japan ; identifying and
treating fish diseases associated with mariculture and
enhancement operations, and so on.

Responding quickly to unforeseen problems is difficult
in the face of the lengthy cycles of governmental budget-
ing. And because they usually involve realignments of
personnel and facilities, they threaten ongoing research
programs. Thus, the special difficulty with research pro-
jects of this type is deciding what problems warrant spe-
cial study. and how much staff and facilities should be
diverted to them at the expense of other research .

Inherently, the urgency and nature of such problem-
oriented research cannot be prescribed in advance . So I
make no specific recommendations on this matter
beyond pointing out the need to maintain a capacity to
respond to problems as they arise. Unless adequate pro-
visions are made, emergencies cannot be met without dis-
rupting other programs .

Habitat Research

The Department's fundamental responsibility to pro-
tect and manage fish habitat involves it continuously in
regulating industrial and other activities, often imposing
heavy costs on others . So it is important that regulations
are based on a firm scientific foundation . Yet the Depart-
ment has not developed a strong research program on
habitat management ; consequently, those responsible for

managing habitat often impose costly constraints on
industrial activities based on guesses about their effects
on fish . Not surprisingly, this leads to inconsistencies in
regulations, frustration on the part of those who must
bear the costs and, I fear, lost opportunities to protect
and develop fish habitat .

The single rigorous study conducted in the Pacific
region into the effects of logging on the productivity of

salmon streams is the Carnation Creek project on Van-
couver Island . As I explained in Chapter 3, the prelimi-
nary findings of this study challenge some of the accepted

beliefs on this question, and this adds to the urgency of
such research .

An expanded research program is essential to clarify
the effects of disturbances on fish habitats, to develop
techniques for mitigating them and to identify methods
of improving the productivity of salmon spawning
streams.

. . . research into habitat management has
been largely ad hoc and inadequate . We sug-
gest that it is urgent to establish a comprehen-
sive program of research, monitoring and
practical trials designed to provide a sound
basis for management and protection of
fisheries habitat . 8

The information provided by such research would
improve understanding of the interrelationship between
fish and forestry, agriculture, and other activities that the
Department needs in order to participate constructively
in integrated resource management of the kind I recom-
mended in Chapter 3 .

Without this type of background information,
fisheries are handicapped in their ability to
participate equally in the coordination of
their activities with other key resource mana-
gers . '

This information is also essential for designing long-term
objectives for salmon management, as I proposed in
Chapter 4 . 1 therefore recommend -

6. The Department should substantially expand and
strengthen its program of scientific research on fish
habitats, especially on the freshwater habitats of
salmon, the effects of disturbances and ways of miti-
gating them. This program should include -

i) Continuation of the Carnation Creek project .

ii) Initiation of other controlled experiments on the
impacts of forestry and other industrial activities
in the major ecological systems of the Pacific
region and on the effectiveness of habitat protec-
tion measures.

iii) Evaluation of techniques for integrating the
requirements of fish with other resource activi-
ties, taking account of their biological and eco-
nomic implications .

Experiments on the impact of other resource develop-
ments on fish habitat can best be organized, like the Car-
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nation Creek Study, through cooperative arrangements
with the provincial government and industrial compa-
nies. Such research should be designed to complement
the aquatic habitat inventory program I proposed in
Chapter 3 .

Fundamental and Conceptual Researc h

Fisheries management and development programs are
ultimately based on models and hypotheses about the
dynamics of fish populations, the interactions between
fish and their environment, the effects of harvesting and
so on . In order to improve the Department's operational
management techniques, these hypotheses must be con-
tinuously tested, revised and elaborated by means of fun-
damental biological research .

This more profound research involves long-term stud-

ies requiring continuity and some insulation from day-to-
day problems . But many of the Department's on-going
activities are fertile sources of data : enhancement pro-
jects, fishing programs and properly monitored changes
to the environment can all yield valuable information for
testing scientific concepts . So, while basic scientific
research should not be disrupted by the kaleidoscope of
immediate problems, it should nevertheless be conducted
in close association with the Department's management
and development programs .

The Department's Research Branch has developed
considerable strength in basic biological research and
contributed substantially to scientific understanding of
fish population dynamics, environmental influences on
the survival of salmon in streams and the propagation of

shellfish, among other things. My investigations have
identified needs for basic research on other problems : the
basic relationships between salmon and herring escape-
ments and stock recruitments, which I have already

emphasized : the genetics of salmon; the early life of

salmon at sea ; and the feasibility of culturing fish . An

important question for fisheries management policy in
this region is the interdependence among salmon, her-
ring, dogfish, seals and sea lions. Conflicting opinions

about these were revealed at the Commission's hearings ;
yet the Department has no organized program of
research to clarify the underlying relationships needed

for informed management decisions .

But I am unable to recommend the specific compo-
nents of the required program of basic research, for sev-

eral reasons. First, doing so would call for scientific
judgements that are beyond my expertise . Second, the

benefits of such research are always uncertain, and to
minimize the gamble, priorities should take account of
the quality of proposals and the talents of the available
staff. And third, I have already recommended in Chapter
4 a general assessment of fish stocks, identification of
management problems and the options for future man-

agement and enhancement . This thorough review should
provide the context in which long-term research priorities

are set .

Economic, Social and Industrial Research

The Department's research effort has always empha-
sized biology, engineering and the technology of fishing
and processing. But in recent years, as the Department
has become increasingly caught up in industrial regula-
tion, it has also undertaken studies relating to fleet ration-
alization, industrial organization, marketing and social
and regional development programs .

Clearly, the Department's responsibilities extend well

beyond the management of fish and fish habitat ; and, as I
have suggested throughout this report, its responsibilities
for such matters as licensing, regulating access, fleet
development, assessing enhancement and other develop-
ment plans, regulating sportfishing and designing Indian
programs all need increased attention . These problems
call-for expertise in economics, business organization and
social science. It is therefore important that the Depart-
ment maintain expert staff in these fields to provide the
analysis and advice required to guide its program devel-
opment . In this regard, the serious erosion of its econom-
ics staff in recent years is disturbing, particularly in view
of the attention that now needs to be devoted to improv-
ing the economic performance of commercial fleets, to
evaluating enhancement priorities and to developing
opportunities for new fisheries such as mariculture .

But while the Department must maintain competent
staff in these other disciplines, I do not recommend that it
devote significant staff and budget to research in these
fields . The primary need is for guidance in determining
policies and priorities arising from initiatives from the
Department's management and administrative staffs .

Beyond this, some separate research is sometimes needed
on particular questions ; later I suggest a need for
research into sportfishing values and industrial problems,
for example. Such special studies can sometimes be con-

tracted out.

RESEARCH ORGANIZATION

The Department's organizational and administrative
arrangements have tended to isolate its researchers from
fisheries management programs. In order to accelerate

progress toward the Department's espoused goal of
"totally integrated fisheries management,"" attention
must be given to arrangements that will encourage team-
work among research scientists, field biologists, econo-

mists and managers .

Presently, research needs that arise out of management
problems are passed on informally to the Research
Branch through the Director General . The Research
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Branch annually reviews and redesigns its research plans,
but only internally, so that those with direct management
responsibilities are rarely involved . Conversely, research-
ers have little to do with planning the investigative work
of field biologists. In short, present arrangements fail to
provide a system for communicating to researchers the
problems faced by resource managers, identifying the
questions that can be answered by research, assigning
priorities to them, and organizing the research effort to
meet management requirements most efficiently . To
alleviate these deficiencies, I recommend -

7 . The Depa rtment should organ ize a regular process for
revievving research activities and revising p riorities
with the advice of Departmental managers and outside
scientists, and annually report its research activities
and plans for public information and for appraisal by
the Pacific Fisheries Council (see Chapter 17).

The present organizational structure for research is
awkward, with its centres of responsibility being geo-
graphically scattered. In Chapter 19 1 propose that these
arrangements be thoroughly examined in the context of a
general financial and administrative review of the
Department .

That review should include also the appropriate role of
the Department's Freshwater Institute in research in the
Pacific region . I understand that the institute, based in
Winnipeg, is concerned with freshwater fisheries manage-
ment research, but that it does not address problems in
the Pacific region . Yet the fresh waters of this region that
support salmon are probably the most productive in Can-
ada, and certainly warrant high research priority, espe-
cially in respect of habitat management .

It remains to comment briefly on the relations between
the Department and other groups involved in fisheries
research. In Chapter 4 I referred to the work of the Inter-
national Pacific Salmon Fisheries Commission and to the
opportunities for improving communication among those
concerned with Fraser River salmon fisheries . Fisheries
research is conducted at British Columbia's three public
universities, and indeed in most other major universities
in Canada . Recently, following a long period of little con-
tact, the Research Branch has begun to cultivate closer
relationships with university scientists by providing
research support and post-doctoral fellowships at the
branch's research laboratories . These developments offer
scope for mutually advantageous research and should be
encouraged . The newly formed Fisheries and Oceans
Research Advisory Council offers a medium for fostering
cooperation between governmental researchers and aca-
demic scientists as well as those involved in investigations
and data collection in the private sector.

In recent years, federal departments have been encour-
aged to contract out research, and both the Research

Branch and the Salmonid Enhancement Program now
spend considerable sums on contracted research. For
many investigations, this arrangement has worked well,
relieving the Department of the necessity of maintaining
specialized staff for temporary needs . It has also pro-
moted the development of fisheries expertise in private
consulting firms . But this policy should be pursued cau-
tiously. Governmental limitations on staff may create
pressures for contracting out research beyond the level at
which it is most economical to do so or at the cost of
quality . And the Department must maintain sufficient
well-informed, in-house expertise to sustain a viable
research capability and especially to ensure continuity in
accumulating the basic information needed for biological
studies .

Finally, I emphasize the importance of documenting
and publishing research findings . This provides the essen-
tial means of communicating findings and for critically
reviewing research quality . I have also advocated the
publication of an annual review of the Department's
research program . This, with advice from the Fisheries
and Oceans Research Advisory Council and the Pacific
Fisheries Council, will contribute to both the quality and
relevance of the research effort .

CONCLUSION

Early in this chapter I noted that the personnel and
budget devoted to fisheries research in the region is con-
siderable . Although I have proposed strengthening the
research effort in certain respects, I do not mean to imply
that research resources must necessarily be increased . I
have found so many deficiencies in the way the Depart-
ment organizes its research and determines its priorities
that, until the resources are assessed, the scientific needs
of management are identified, and the administrative
organization is reviewed, the adequacy of current provi-
sions cannot be judged .

My review of the Department's research effort suggests
that its standards of biological science have generally
been high. But having passed through several phases, the
research program has recently drifted away from its for-
mer close links with resource management . This has
resulted partly from deliberate decisions and partly from
recurrent administrative reorganizations. The Depart-
ment now appears to recognize the need to overcome this
isolation and to integrate its research more closely with
management requirements . My recommendations are
aimed at hastening this process and at improving the
scientific foundation for fisheries management .

Because of the rapid developments in Pacific fisheries
and the multitude of problems that now must be
resolved, the task of reorienting scientific research and
information programs should be addressed immediately .
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The present circumstances of the Research Branch sug-
gest that this is an auspicious time to initiate a redirection
of priorities, and if this is done it offers considerable
promise for accelerating improvements in resource man-
agement and development.
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CHAPTER 7

LICENSING AND FLEET
DEVELOPMENT POLICY

. . .the present fisheries policy instruments
have failed to encourage practices that would
efficiently capture the potential natural
wealth of the industry.

ECONOMIC COUNCIL OF CANADA '

To realize the potential benefits of our fish resources
we must, first, properly manage the stocks and their habi-
tat; and, second, provide a system of access to the
resources that will promote their most efficient use . The
latter entails some kind of licensing system . To provide
the background for the detailed proposals regarding com-
mercial licensing policy that follow, this chapter outlines
the role of licensing in regulating fleet development, cur-
rent licensing arrangements and the basic objectives of a
modern policy . The following five chapters deal with the
methods for achieving these objectives in the various
commercial fisheries of the Pacific coast .

The background provided in this chapter is important
for three reasons. First, it is only in recent years that
access to commercial fisheries has been controlled ; tradi-
tionally, fleets were unrestricted so that the licensing sys-
tem, as a means of control, was of little significance . But
the need to regulate the size and structure of fishing fleets
is now the most urgent issue of commercial fisheries pol-
icy . So the design and administration of licences warrants
a central place in fisheries policy - a much more promi-
nent place than it has hitherto been given .

Second, the licensing system determines how access to
the available harvest will be allocated among potential
users, and this gives rise to the sharpest debate and fric-
tion among user groups, and between them and the regu-
latory authorities . For this reason, licensing arrangements
must be seen to be defensible in light of explicit objec-
tives, and to be consistent, understandable and fair. Hith-
erto, this consistency and clarity has been lacking.

Third, my public hearings revealed a great deal of con-
fusion about the legal, economic and administrative
aspects of this new and complicated aspect of fisheries
policy . And because so much needs to be done to mod-

ernize our present crude licensing structure, it is essential
to begin with a clear statement of policy objectives, his-
tory and alternative approaches and their implications .

My Preliminary Report also gave special emphasis to
commercial licensing arrangements and fleet develop-
ment policy; indeed, these were the specific issues that
my terms of reference required me to deal with and make
recommendations upon last year . Accordingly, I recom-

mended a variety of important changes, some of which
are now being implemented . Those proposals dealt only
with certain fisheries, and even in those cases I indicated
that I would consider additional changes in my final
report . In the following chapters, I incorporate most of
my preliminary recommendations, and the changes made
by the government in the interim, in a fuller review and
more comprehensive set of proposals for reform of licens-
ing policy .

FLEET DEVELOPMENT AND THE TREADIVIII.L
OF OVERCAPACITY

The central economic problem of the commercial
fisheries is the chronic overcapacity of the fleets . As I
describe in later chapters, all of our major fisheries, espe-
cially the salmon, herring and halibut fisheries, have
greatly expanded their fishing power in recent years. But
because the stocks of fish could not yield greater catches,
most of the new capital investment in vessels and gear
and the advanced technology is wasted . Our most valu-
able stocks could be fully harvested with only a fraction
of the capital and labour now expended on fishing them.
This wasteful pattern of development reflects govern-
ments' failure, in spite of repeated attempts, to develop a
policy that would encourage the industry to develop
efficiently .

The perplexing phenomenon of excessive expansion of
productive capacity is not limited to Canada's Pacific
fisheries ; it can be observed in major fisheries throughout
the world . In recent years, licensing systems in consider-
able variety have been designed to alleviate the problem,
though few can be said to have had much beneficial
effect .

A clear understanding of why commercial fleets tend to
overexpand is essential in order to design effective correc-
tive policies . Although this has been well analyzed in aca-
demic and official studies during the last few years,' my
hearings revealed considerable confusion about the prob-
lem within the fishing community and, judging from the
policies adopted, within the government as well . So a
brief explanation of the general phenomenon is in order
before turning to policies required to deal with it .

The perverse tendency for fishing fleets to overexpand
is rooted in the way the commercial fisheries have tradi-
tionally been organized. Until very recently, fisheries
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throughout most of the world were open to unrestricted
numbers of fishermen and fishing enterprises . Harvesting
was, and still is, based on the "rule of capture" ; that is,
unlike other natural resources, fish in the sea are not
assigned through property rights or licences to any partic-
ular users ; each user competes directly with all the others
for a share of the catch, and has no right to any particular
quantity until he has landed it .

In these circumstances, temporary profits will stimulate
fishermen to expand their vessels' fishing capacity in
order to increase their catch, and will attract new
entrants into the fishery . So the fleet will expand even if it
is already capable of taking the entire harvest. Thus, as
we have seen repeatedly on the Pacific coast, an increase
in the price of fish will set off a wave of investment in
vessels and gear even when there are no more fish to
catch . The result is the excess fishing capacity we observe
in all of our major fisheries .

Several effects of this phenonenon should be noted .
First, it threatens the stocks because constraining over-
expanded fleets to the yield capabilities of the resources is
difficult .

In an open-access, free-for-all fishery, com-
peting fishermen try to catch all the fish avail-
able to them, regardless of the consequences .
Unless they are checked, the usual conse-
quence is a collapse of the fishery . . . .'

Ironically, these pressures sometimes have the opposite
effect : they prevent full utilization of the available
catches because fisheries managers fear that an opening
of a small fishery will attract so much fishing power that
the stock will be decimated .

Second, the redundant capacity raises the capital,
labour and operating costs involved in fishing, and so
erodes the net returns the fishery could otherwise gen-
erate . The scope for carrying the extra costs of surplus
capacity is greatest in those fisheries that are capable of
yielding the highest returns . Thus we find the most con-
spicuous overcapacity in our most valuable fisheries -
salmon, roe-herring and halibut - and less in our mar-
ginal fisheries . So even the most valuable fisheries yield
low returns in the long run because the effort expended
tends to rise, and the costs inevitably increase to the
point where they are equal to, or absorbed in, the full
value of the harvests.

Third, such fisheries are unstable . Any increase in the
available catch, or rise in the price of fish, or technologi-
cal development that lowers the cost of fishing effort,
induces fleet expansion; opposite changes force painful
contraction through financial failures . This has been the
dismal history of major fisheries on Canada's Atlantic as
well as Pacific coast, and indeed throughout the western
world .

All of these effects - stock depletion, poor economic
performance and instability - result from treating the
resource (the fish) as common property until they are
caught, and. are normal whenever resources are treated
this way . It is "The Tragedy of the Commons . "

The overexpanded fishing capacity is not the result of
irrational behaviour on the part of fishermen . When an
industry is profitable, the producers will usually expand
their productive capacity ; and as long as there are no
serious barriers to new entrants to the industry, their
numbers will grow. But unlike most other industries, such
expansion in fisheries takes place even when no addi-
tional production is possible . The harvest is simply
spread more thinly across the expanded fleet and the cost
of fishing is driven upwards.

The technology of fishing becomes distorted as well .
Competing for larger shares of the catch, vesselowners
are driven to adopt questionable innovations to increase
the speed of their vessels, to increase hold capacity, to
reduce running time and to build vessels capable of
working further offshore in order to intercept fish before
others . These add to the cost of fishing and distort the
fleet's structure .

The potential net returns (or "resource rent," in econo-
mists' jargon) in the major fisheries of the Pacific coast
are very high . For example, I have no doubt that our
catches of salmon and roe-herring could be taken with
fleets half their present size and at half the cost now
expended in fishing. If this were done, the value of the
landings could well exceed the costs of harvesting in
these fisheries by something in the order of $75 to $100
million annually . Currently, these potential returns are
not realized at all, they are dissipated in excessive costs
of fishing .

So, in the interests of both resource conservation and
industrial performance, fisheries policy must reverse the
tendency of fleets to expand their fishing capacities
redundantly and reduce the accompanying waste in capi-
tal and labour . Indeed, protection and enhancement of
the natural resource can be of little benefit if the major
user, the commercial fishery, remains so inefficiently
organized .

The conspicuous economic waste in overexpanded
fleets figures importantly in this report because my terms
of reference direct me to make recommendations toward

ensuring that the regulatory system will promote "eco-
nomic efficiency in the development of the commercial
fishing fleet ." My recommendations in this part of my
report are therefore aimed at rationalizing the commer-
cial fishing fleets, reducing the excess capacity and associ-
ated excessive costs of fishing, and thereby allowing the
significant net returns that our resources are capable of
yielding to be realized .
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Who should be the recipients of these gains is a'
separate question. But on this matter, too, my terms of
reference provide guidance ; after allowing "fair and rea-
sonable returns to commercial fishing enterprises" the
surplus should accrue to the Crown. In formulating my
proposals, I have interpreted this to mean that the man-
power engaged in the fisheries should receive incomes, on
average taking one year with another, comparable to
those of workers with similar skills in other industries in
western Canada, and that those who invest capital should

earn a rate of return comparable to that in other indus-
tries of comparable riskiness. Returns greater than that
constitute resource rents and should be captured by the
government through levies that are "consistent with the
value of resources recovered . . . ."

Hitherto, no surplus has been generated for the Crown
to collect because of the excessive costs of fishing . Instead
of the substantial surpluses that well-organized fisheries
could yield, public revenues have been well below the
cost of management and administration, so the direct
return to the people of Canada has been negative .

Furthermore, the returns to fishermen and vesselown-
ers have usually been modest and highly unstable . The
historical pattern has been one of temporary prosperity
during favourable conditions, inducing new investments
in fishing power, which in turn aggravates the financial
pressure on the fleet during the subsequent downturns .

FACING THE CHALLENG E

While this report is being written the Pacific fisheries
are suffering serious depression . This condition is aggra-
vated by a variety of short-run and external influences
relating to markets, interest rates, fuel prices and so on .
But it is important to recognize the more fundamental
problem: that the fishing industry will always be in a
precarious economic condition if the potentially substan-
tial margin between its revenues and costs is allowed to
be swallowed up in wasteful expansion of fishing capacity
and higher costs . The greatest single challenge in reor-
ganizing the policy framework for the commercial fisher-
ies is to stop this treadmill of overcapacity, and further to
reduce the present excess capacity, so that fishermen can
receive reasonable returns and the people of Canada can
begin to realize some of the substantial surplus that the

fisheries are capable of yielding with a better fleet struc-
ture .

Governments, having issued too many fishing privi-
leges for efficient utilization of the resource, have often
responded with measures that aggravate the problem. To
protect stocks, they have applied restrictions on gear, and
fishing time and areas in order to control fishing effort,
with the result that the fisheries are now among the most
highly regulated industries . Regardless of the effective-

ness of these restrictions in protecting the stocks, they do
nothing to control expansion of the fleet ; instead, they
accommodate excess capacity . Furthermore, subsidies
have been introduced to improve fishermen's earnings
and to assist fishermen with investments in new or
improved vessels . Obviously, this kind of financial sup-
port, whatever its other social effects, tends to lower the
cost of, and thus enhance the returns from, fishing .
Hence, it fuels the expansion of redundant fishing capac-
ity.

Governmental support for ailing fishing industries has
sometimes been justified on grounds of protecting
employment opportunities or social development . I have
already pointed out that fisheries policy must be sensitive
to social needs, and later I recommend measures to miti-
gate dislocation as the fisheries are rationalized . But gov-
ernments should be dissuaded from attempts to generate
employment in overcrowded fisheries.

To the extent that there are more fishermen
than the industry can reasonably support,
more processing facilities, more shore-based
and water-born jobs than are justifiable from
a pure economic standpoint, then the indus-
try must be considered as one in which gov-
ernment regulation and policy is imposing a
special social tax . 4

In contrast to almost any other make-work measures,
more fishermen cannot generate more product or service ;
indeed, to the extent that another fisherman catches fish,
he simply reduces the production of others .

Later, I point to a need for more effort in managing
fish and to opportunities for enhancing and culturing
stocks . These are the sectors of the fisheries where more
labour and capital can be productive . Hitherto, we have
spent far too much on catching fish and too little on
managing and producing them.

Submissions at my public hearings reveal a widespread
recognition of the need for governments to put behind
them the traditional open-access regime of the fisheries .
But there remains a disturbing dissenting opinion ; some
fishermen insist that the government should fix the total
catch and nothing else, leaving "free market forces" to
sort out the efficient from the inefficient fishermen .
According to this view, to attempt more than this would
be to interfere with the free enterprise system as it applies
to fishing.

This position contains a fundamental misunderstand-
ing . The free enterprise system depends on someone hav-
ing control over all of the factors of production, including

natural resources, and ensuring that they are used in the
most profitable way . Common-property resources have
no place in the market system of economic organization ;
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indeed, common property is repugnant to the principles
of a market economy, and those that invoke the virtues of
free enterprise should be the least satisfied with the free-
for-all of open fisheries. Alternatives to common property
are less obvious for fisheries than for some other
resources, like land or forests that can be easily parcelled
out, but I shall identify some later in this chapter . What-
ever their shortcomings, they cannot be regarded as
interferences with free enterprise in the fisheries . Nor, for
that matter, does common property fit within classical
socialism, which implies centralized ownership and con-
trol by the state with no competitive exploitation by inde-
pendent fishermen. No more can be said for common
property on political grounds than on economic or con-
servation grounds .

EVOLUTION OF FLEEF DEVELOPMENT POLICY

Having examined the early development of the Pacific
fisheries and fisheries policy, I am struck by the continu-
ity of the problem of overcapacity and the failure of
policy-makers to learn the lessons of history. The brief
sketch that follows is intended to emphasize the need for
fundamental policy changes to avoid further repetition of
past mistakes .

Early Attempts to Control Fleet Expansion

The need to control the expansion of fishing fleets in
Canada's Pacific fisheries has been recognized by astute
observers for nearly a century . In the 1880s, anxieties
about overexploitation of salmon on the Fraser River
were sharpened by the apparent depletion of stocks in the
Columbia and Sacramento Rivers to the south . As early

as 1887 a fisheries official on the Fraser River opined that
"it is about time that some limit . . .be placed on the num-

ber of nets allowed on this river . . . ."5

Two years later, in 1889, the federal government lim-
ited the number of licences for fishing boats on the FTaser

to 500 . Three hundred and fifty of these were distributed
among the canneries according to their canning capacity.
The only way they could obtain more licences was to
expand capacity, and as the fishery becanie more
profitable, the canneries, predictably, did just that . New

canneries were built as well, the number increasing from
12 to 18 within 3 years. The vessel limitation scheme
therefore broke down and, was abandoned in 1892 . By the

following year, the number of licences had doubled to
more than a thousand.

A second experiment was attempted on the north
coast, where nearly all the fleet was owned by canneries .
By 1907 the Commissioner of Fisheries for British
Columbia had become alarmed at the increasing number
of boats and, fearing a repetition of the Fraser River
experience, proposed that "no additional canneries

should be permitted to be constructed in the North, and
that a limit be placed upon the number of boats which
the existing canneries should be permitted to operate ."' A

limit was instituted the following year . Under the allot-
ments, 850 boats were allowed to fish the Skeena ; and
750, Rivers Inlet . Boats were allocated among the can-
neries through private negotiations among them . Inevit-
able disagreements arose, which threatened to cause the
arrangements to collapse . So in 1910 the provincial gov-
ernment took control, determined to enforce a "solution
of a problem which has wrecked many of the salmon
fisheries of the Pacific Coast and has constantly threat-
ened all ." '

But again, high profits in fishing led to the demise of
the regulatory system. As the value of salmon escalated
during the First World War, the government acceded to
pressures to issue licences to new canneries. And, under
pressure to provide job opportunities for returning sol-
diers at the war's end, the federal government lifted all
restrictions on cannery licences in 1917 .

The established canneries objected strongly to the
return of unlimited access ; the government responded by
appointing a royal commission (the Evans Commission)
to investigate the problems of the salmon industry . The
commission's report reveals a remarkably perceptive
understanding of the need for controls .

. . . it seems to us equally clear that all condi-
tions surrounding the industry should as far
as possible be stabilized and the excessive use
of capital and labour obviated or

prevented . . . . The solution of this problem
would not seem to be found in encouraging
or permitting the employment of more capital
or more labour than can efficiently perform

the work . . . . If the cost of production
becomes too great all hope of advantage to
the public as consumers will disappear !

The commission therefore recommended limiting the
industry and collecting the excess profits that would
result from price increases . These recommendations were
not adopted, however .

The fisheries continued to expand, and several decades
later, in 1958, Dr . Sol . Sinclair was appointed to investi-

gate the salmon and halibut fisheries . By that time the
general theory of why common-property fisheries inevi-

tably overexpand was better understood. Sinclair pro-
posed a system of restricted vessel licences and levies on
the catch to dampen incentives to overinvest .9 These rec-
ommendations were vigorously debated and provided the
basis for the licence limitation plan (the Davis Plan)
introduced for the salmon fishery a decade later .
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The Davis Plan

In 1968 the Minister of Fisheries announced an inno-
vative program to control the salmon fleet through a sys-
tem of restrictive licensing of vessels . Its purpose was "to
increase the earning power of British Columbia salmon
fishermen and to permit more effective management of
the salmon resource by controlling the entry of fishing
vessels into the fishery . . . ."" The Davis Plan, named
after the minister at the time, was designed to prevent
further fleet expansion and subsequently to reduce its size
and rationalize its structure .

reinvest them in expanded fishing capacity until the
higher costs absorb the higher revenues . Restrictions on
the number or dimensions of vessels will not prevent this
investment in greater fishing power.

CURRENT LICENSING ARRANGEMENTS

Despite its evident failures, the basic form of restrictiv e
licensing adopted for the salmon fleet was subsequently
adopted for the other major fisheries on the Pacific coast
in response to similar problems of overcapacity and
excessive pressures on the stocks .

The plan involved four phases . The first phase required
freezing the number of vessels by licensing only those
that could show a significant dependence on the salmon
fishery (though some others were licensed as well) . The
second involved reducing the fleet by purchasing and
retiring excess vessels. The third was concerned with
improving vessel standards and product quality . The final
phase, which was never pursued, entailed improving the
fleet's structure and relaxing some of the restrictions on
fishing effort of the reduced fleet . The structure and evo-
lution of the program is described in more detail in Chap-
ter 9 .

Today, after more than a decade of restrictive licens-
ing, the number of vessels in the salmon fleet is smaller,
the fleet's structure has changed significantly, and the
vessels are much improved in technical sophistication
and safety. But the plan has clearly failed in its main
purpose, which was to control and reduce excessive
fishing capacity. Investment in fishing power continued
as the value of the catch increased, and the capacity of
the fleet, already excessive when the program began, dou-
bled or perhaps trebled . "

In retrospect, the program probably initiated the first
difficult steps in bringing the fleet under control, but it
seems to have been overtaken by events, and it was not
developed sufficiently to achieve its basic goal . One group
summarized it in a submission to this Commission as fol-
lows :

The Davis plan was successful in providing
one of the world's most efficient and modern
small boat fleets. And therein lies the prob-
lem. The fleet has a tremendous increase in
catching power at the cost of a near total dis-
sipation of economic rents.' '-

At least one clear lesson can be learned from this his-
tory : fishermen and vesselowners will try to expand their
fishing power whenever they compete with each other for
an unspecified share of the catch of a common-property
resource, even if the fleet's capacity is already excessive .
When the value of the catch rises and governments fail to
capture the extra returns from fishing, the fishermen will

Restricted Licences for Comme rcial Fisheries

Today, restrictive licensing systems are in place for 10
Pacific fisheries . These are summarized in Table 7-1 . Sev-
eral other fisheries are regulated under special Minister's
permits, which are not restricted in number. Excluded
also from Table 7-1 are the processor licences, packers
licences and, personal commercial fishing licences .dis-
cussed in Chapter 13, and the sportfishing licences
described in Chapter 15 .

As already noted, the various restrictive licensing sys-
tems have beeri introduced over the last decade in
response to particular problems facing individual fisher-
ies and they have been designed in light of accumulating
experience. As a result, the various systems differ in
fundamental respects with no apparent, rationale . The
terms and conditions of licences and the way they are
administered have not been well documented, so it has
proven difficult to sort out some of their complexities .

General provisions for licensing are set out -in , the
Pacific Fishery Registration and Licensing Regulations ."
Some of the regulations are common to all the various
licence forms : all licences are valid for one year and are
renewable ; they must be renewed each year by May 31st
(except for roe-herring and sablefish licences, which must
be renewed by January 5th and November 5th respec-
tively) ; all vessels (except roe-herring gillnet punts) are
subject to some form of replacement restrictions ; and
when a vessel with licences to fish in two or more
restricted fisheries is replaced by another vessel, all of its
licences must be transferred to the new vessel . All of the
limited-entry licence privileges are transferable between
persons by one method or another.

These regulations also provide the Minister with the
discretionary power to grant a licence to an applicant
who would not otherwise qualify, but this prerogative is
limited to cases where failure to meet the normal
qualifications was due to factors beyond the applicant's
control . The Minister may also suspend or cancel a
licence, or refuse to re-issue one, if the owner of the vessel
is convicted of a violation of the Fisheries Act or regula-
tions.
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TABLE 7-1 Summary of licences for commercial fisheries

licensed number issued
fishery in 1981'

salmon
ordinary A 4171
Indian Al 376
temporary B 192

roe-herring, ordinary H
gillnet 917°
seine 190`

roe-herring, Indian HI
gillnet
seine

halibut

376°
53 °

ordinary L 431
special Indian 10

groundfish trawl T 148
shrimp trawl S 248
sablefish K 41
abalone E 26
geoduck G 45
spawn-on-kelp J 28
selected species C 1114

' Data as of December 18, 198 1
See tex t

° 1982 data
`' The $10 fee applies to Indians

Source : Department of Fisheries and Oceans.

Four Basic Forms of Licences

Four basic types of licences can be identified in the
present array. These prototypes must be distinguished
because much of what I propose in later chapters
involves reassigning the most appropriate form of licens-
ing to each major fishery.

First are unrestricted licences, which do not limit entry
to the fishery . This traditional form is now almost extinct,
remaining only in certain minor and underutilized fisher-
ies regulated under selected species licences described in
Chapter 10. However, the number of licences that are
eligible to engage in a number of other fisheries, such as
food herring, crabs and hake, is so large in relation to the
number of present participants that access is effectively
unrestricted in these cases also.

Second are limited-entry licences, which limit the num-
ber of participants. All of our major fisheries are now
regulated under this kind of licensing . Under this system
the authorized catch of each licensee is unspecified so,
although the number of persons or vessels with licences is
fixed, all the incentives to wastefully invest in excess
fishing power remain . The success of these licensing sys-
tems in countering these incentives hinge on their ability
to prevent additional investment in fishing capacity,
through more or less arbitrary vessel replacement rules
and controls on vessel improvement .

licensed factors
factor restricted licence fee

vessel vessel length $200 to $800b
vessel and tonnage $20
vessel $20

person area fished $200
person area fished $2000

person area fished $10
person area fished $10

vessel vessel length $10
person vessel length $10
vessel vessel length $10
vessel vessel length $10
vessel vessel length $10
person catch $200
vessel vessel length $10
person catch $10 or $2000°
vessel vessel length $1 0

Third are quota licences, which assign a specified catch
to each licensee. Such licences are now in place for the
abalone and spawn-on-kelp fisheries . The outstanding
advantage of this form is that it eliminates the competi-
tive scramble for a share of the catch and so eliminates
incentives to invest in excess fishing capacity . By doing
so, it also eliminates the need for much of the detailed
regulation of the fleets and of fishing .

The fourth are what I call mariculture leases, which
assign to a licensee (or lessee) specific privileges and obli-
gations over a defined area, so that within the area the
common-property problem is eliminated altogether . The
Province of British Columbia's oyster leases take this
form, and the federal spawn-on-kelp licences have some
of the same characteristics . Such arrangements not only
encourage efficient harvesting, but also provide the con-
ditions for private culture, enhancement, management
and protection of fish .

OBJECTIVES OF LICENSING POLICY

Licensing policy on the Pacific coast has evolve d
quickly in recent years in response to urgent problems
associated with particular fisheries and accumulating

experience. The result is that today it lacks coherence and
consistency, particularly in the provisions relating to such
matters as the appurtenancy of licences, the fee structure,
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transferability and criteria for renewability and replace-
ment . Moreover, in the more important fisheries the sys-
tem has obviously failed in its primary purpose of con-
trolling fleet expansion .

To bring some order to this important part of commer-
cial fisheries policy, a clear statement of the purposes and
objectives in regulating fishing privileges is needed . The
following paragraphs identify these basic purposes and
objectives, which therefore provide a framework for eval-
uating the strengths and weaknesses of present licensing
arrangements . The components of this framework follow
from those aspects of the Commission's terms of refer-
ence that stress the need to protect the public interest in
fish utilization ; to ensure that the method of granting
fishing privileges will promote proper resource manage-
ment and conservation, equity, and efficient fleet devel-
opment ; and to ensure that charges for the right to fish
commercially are consistent with the value of the
resources utilized.

Resource Management and Conservatio n
Licensing arrangements, like other aspects of fisheries

policy, must be designed to facilitate proper resource
management and to conserve the fish resources. These
requirements entail the following . First, the total catch
must be controlled to protect the stocks from depletion .
Second, the composition of the catch must be controlled .
This is because the sustainable yield from a stock of fish
usually depends not only on how many fish are caught,
but also on what fish are caught (in terms of age and size)
when they are caught and where. This means that fishing
gear, time and areas must all be regulated . So any licens-
ing system must accommodate these requirements.

Fleet Development

The licensing policy must also be designed to promote
efficient development of the fishing industry . In the past,
in order to control the total catch, the harvesting ability
of the fleet was progressively reduced through restrictions
on fishing time and gear. Such controls can certainly
reduce effective fishing effort, but they are a highly
inefficient way of doing so from both a technical and
economic point of view . Simply preventing the fleet's
capacity from expanding beyond the level required to
efficiently harvest the catch would be much better .

So a licensing system should provide the means to pre-
vent fleets from expanding excessively .

Indeed, this must be the primary aim in all those fisher-
ies that have been permitted to overexpand, because as
the major organization of fishermen points out, this is the
most urgent problem.

The central internal problem facing the com-
mercial fishing industry is one of over-

capitalization . . . overcapitalization is the
plague that robs fishermen of a decent living
and ultimately applies increased pressure on
fish stocks . ' I

I would add that it robs other Canadians of their due
return from their fish resources as well .

It is important to recognize that the problem of overex-
pansion is not simply one of too many boats, as is some-
times suggested ; controlling numbers of vessels will not
limit a fleet's capacity if their individual fishing power is
allowed to expand. Moreover, the economic problem
does not arise from the expansion of fishing power as
such but from the unnecessary cost of too much labour
and capital employed in fishing. This is important
because the fishing capacity of a fleet might be restricted
by limitations on vessels, gear and fishing time, yet
investment and the costs of fishing might continue to
grow (as we have seen from long experience) . Economic
rationalization of the fleet calls for measures to ensure
that no more labour and capital will be expended in
fishing than is required to harvest the catch, so that costs
will not be excessive. This must be the primary objective
of a licensing policy and the main criterion for evaluating
its success .

In addition, the licensing policy must ensure that the
fleet distributes itself efficiently among stocks and fishing
grounds; and it must promote, or at least not impede, the
development of an efficient and competitive processing
industry .

These considerations are not independent . Efficient
organization of the primary fishing sector to harvest the
catch at low cost will provide scope for increased returns
to labour and capital throughout the fishing industry, and
provide the best opportunities for successfully competing
in world markets for fish products .

Flexibility

The fishing industry is susceptible to rapid changes i n
markets, in fishing technology, and in the availability of
the resources themselves. Fisheries policy must recognize
this instability, and licensing arrangements must be
adaptable to unforeseeable changes in circumstances
without depending on continual governmental interven-
tion. This implies, for example, a system that will allow
the fishing industry to respond to changes in technology
or prices without setting off a wave of unproductive
investment, and that will allow regulators to change the
allowable catch in light of resource requirements without
abrogating established rights .

Securi ty

Fishermen and vesselowners are vulnerable to shifts i n
the industrial environment that are beyond their control .



82 LICENSING AND FLEET DEVELOP MENT POLIC Y

Fluctuations in world prices for fish, new technological
innovations in fishing, trends in costs of fuel and other
needs, and changes in resource availability are not only
unpredictable and uncontrollable by private individuals
but in large part by governments as well . While a fisheries
policy can do nothing about these uncertainties, by set-
ting out clear long-term fisheries policy goals it can do
much to enable more purposeful private investment and
planning. In addition, the licensing arrangements them-
selves should be designed to provide as much certainty as
possible by using appropriate terms, by containing unam-
biguous provisions with respect to renewability and
transferability and by clearly documenting policies and
practices rather than by relying on vague administrative
practices.

Public Revenues

The charges now levied for fishing privileges are so low
they do not even come close to covering the costs of
administering and managing the resources, and the
eroded returns to fishing resulting from the overexpanded
fleet leaves little scope for increasing them. The present
licence fees are also inconsistent, and devoid of any
apparent equity . If they are to be made "consistent with
the value of the resources recovered, after fair and rea-
sonable returns to commercial fishing enterprises," as my
terms of reference dictate, the present structure of levies
must be substantially altered and rationalized .

Social Goal s

Among the most important objectives of fisheries pol-
icy is that of ensuring opportunities for fishermen to earn
reasonable incomes . This underlies the need for proper
resource management and industrial development . But
beyond this, fisheries policy, probably more than any
other industrial policy, has been formulated with
perceived social and economic needs of particular
groups, communities and regions in mind . This can be
explained by the historically poor economic environment
of the fisheries, the economic and cultural dependence of
certain ethnic and social groups on fishing and the
identification of fishing with particular regions and com-
munities with few alternative employment opportunities .

Many fishing groups on this coast feel that the fisheries
authorities have been excessively preoccupied with regu-
lating people at the expense of resource management and
industrial development. I am not sure that this criticism is
justified, but my review of the licensing arrangements has
convinced me that the measures used to protect the inter-
ests of particular groups and communities have been
inconsistent, sometimes contradictory and often unsuc-
cessful . Certainly, the measures taken in the past to main-
tain the participation of Indians in the commercial
fishery, to protect the position of small operators and to

prevent encroachment by one sector of the fleet on
another have been only partly successful at best .

Because of the present predicament of the Pacific
fisheries and of those involved in them, fisheries privileges
must recognize certain pressing social problems and con-
tribute to their solution. The need for economic opportu-
nities for Indians and for coastal communities dependent
on fishing are the most urgent of these. In contrast to past
policies, the special economic and social problems must
be clearly identified, the methods to be used to alleviate
them should be agreed upon and the particular role that
fisheries policy is to play should be specified in a coherent
and consistent form. Only then can the fisheries authori-
ties be expected to administer licensing and other
arrangements that will serve these special purposes
effectively . The Department of Fisheries and Oceans is
not necessarily the appropriate agency to identify social
problems or to design corrective programs, and it may be
that it has too often attempted to do so . But where such
problems exist, and modifications to fishing arrange-
ments afford the best means of improvement, fisheries
policy should be appropriately modified .

Certain other considerations go beyond assistance for
particular groups. It is important to maintain not only
economic opportunities in fishing but also the fisherman's
lifestyle, the viability of small independent operators and
access to the industry for young people . These issues call
for especially sensitive policy making at a time of change
and industrial rationalization .

Simplici ty

The licensing system has become extremely compli-
cated, and it has been imposed on an industry that was
already intensively regulated. Some of the complexities
are the result of the experimental nature of the licences,
which were introduced, one after another, to deal with
different circumstances and problems . Other complexities
arose as new regulations were designed to deal with
unforeseen deficiencies in old regulations.

The different kinds of licensing systems vary widely in
their requirements for information, in their administra-
tive complexity and in their demands on enforcement.
They vary also in how burdensome compliance is for
fishermen and vesselowners . As a general rule, methods
that are simpler ; need less data; offer fewer opportunities
for conflict between licensees and regulatory authorities ;
are more readily enforceable ; and entail lower costs of
administration, are to be preferred.

The development of the fishing industry is influenced
by agencies other than the Department of Fisheries and
Oceans . Federal and provincial authorities responsible
for taxation, shipbuilding, transportation, fish processing,
environmental quality, Indian affairs and other matters
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all have a significant impact on the development of the
industry . Unless their activities are well coordinated, they
can frustrate the objectives of licensing policy and aggra-
vate the complexity of fisheries regulation . This obviously
calls for sensitivity and close liaison among the levels of
government, their departments and ministries .

The more a system depends on compelling licensees to
behave contrary to their economic interests, the more
complex the regulations need to be . Furthermore, a
licensing technique that relies on compulsion for achiev-
ing the desired objectives is under much more strain than
one that relies on private incentives . So, clearly, a licens-
ing policy that is consistent with licensees' economic
interests is preferable to one that is not .

A review of the history of licensing reveals the crucial
significance of this . Attempts to control the growth of the
fleet by restricting one or more dimensions of fishing
power when vesselowners have strong incentives to
expand capacity generate ingenious innovations to cir-
cumvent the restrictions and thereby defeat their pur-
pose . Additional restrictions must be added to plug the
loopholes. But this becomes an exceedingly difficult and
costly administrative task . The likelihood that such
restrictive measures will be any more successful in the
future than they have been in the past is very low. There-
fore, when evaluating alternative approaches, J give pref-
erence to methods that will use private incentives in con-
structive ways .

Evaluating Alternatives

Although other matters peculiar to particular fisheries
must be considered as well, the foregoing considerations
are the ones that should be used in making decisions
about reforms in commercial fishing privileges . As such
they provide a framework for the following evaluations of
existing licensing arrangements and possible new
approaches in Pacific fisheries .

Unrestricted licences Clearly, any system of fishing
privileges that fails to regulate either the numbers who
may fish or their individual catches is inadequate . Experi-
ence has repeatedly shown that such a licensing system
fails on all of the criteria listed above : it allows fishing
capacity to expand excessively, which prejudices resource
management ; undermines the economic security of
fishermen; and eliminates scope for public revenues .
Then to conserve stocks being exploited by overexpanded
fleets, fishing gear, times and methods must be highly
regulated, with consequent heavy administrative burdens
and enforcement requirements .

Experience has also shown that even in underdevel-
oped fisheries unrestricted licensing can quickly be over-
taken by events, making needed changes difficult .
Accordingly, I propose in Chapter 10 that the remaining

licences of this form should be abolished and replaced by
more effective licensing arrangements .

Liunited-entry licences In recent years limited-entry
licences have been adopted to control fleet development,
not only in the major fisheries of Canada's Pacific and
Atlantic coasts, but also in the United States, Australia
and a number of other countries .15 Under this system,
licences or permits convey fishing rights to a limited num-
ber of people or vessels . On the Pacific coast limited-
entry licences have been applied to vessels by restricting
vessel numbers, tonnage and length, and to persons by
restricting the number of individuals permitted to engage
vessels . Elsewhere licences have been used to restrict
engine horsepower and units of gear, among other things .

This approach has a fundamental weakness : when one
or more inputs in the fishing process are restricted, the
capacity of the fleet can continue to expand by adding
other, unrestricted inputs . As a result, this technique has
consistently failed to achieve the desired results . For
example, in the Pacific salmon fishery, the initial restric=
tion on the number of vessels led to their being replaced
with larger vessels . Then, in an effort to control vessel
size, restrictions on tonnage and length were added .
These led to further investment in new gear and vessel
improvements . In the roe-herring fishery, restricting the
number of persons permitted to fish has not prevented
expansion of the fishing power of their vessels .

Experience in other fisheries and in other countries has
been similar, though less dramatic ." The basic problem is
that the design and structure of a fishing unit is flexible,
and restrictions on one or two dimensions cannot, in the
long run, prevent increased investment in other dimen-
sions .

And while, theoretically, restrictions could be placed
on all dimensions of fishing effort simultaneously, such
restrictions would have to be so numerous and diverse
(covering vessel size, power, crew, time spent fishing, gear
for finding, catching and holding fish, and so on) that
they would be virtually impossible to administer and
enforce. In addition, they would preclude any technologi-
cal improvements in fishing.

Governments in Canada and elsewhere have undoubt-
edly been attracted by the administrative simplicity of
rudimentary limited-entry licensing; but because it fails
to reduce or control expansion of fishing capacity, the
burden of closely regulating fishing methods remains .

For these reasons, I propose in Chapter 8 that limited-
entry licensing systems be replaced by more effective
quota licences in those fisheries where it is feasible to do
so; this includes all of the significant commercial fisheries
other than the salmon and roe-herring fisheries . The
existing limited-entry licences in the smaller fisheries pro-
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vide a foundation on which more effective quota licens-
ing can be built .

For the complicated salmon and roe-herring fisheries,
quota licensing is not feasible, at least at present . I there-
fore propose in Chapter 9 improvements to the limited-
entry licensing system to strengthen control of fishing
capacity and to dampen incentives to invest in expansion
as well as a program to reduce the excessive size of the
fleets.

Quota licences Quota licences, through which indi-
vidual fishermen are authorized to harvest specific quan-
tities of fish, have attracted increasing attention and
experimentation in recent years . This technique is similar
to that used to regulate the use of other renewable natural
resources owned by the Crown, such as timber; water,
grazing rights, and so on. The government issues licences
that authorize use of specific amounts of the resources,
and the total amount licensed is constrained to the total
recoverable yields of the resource .

Variants of this "stinting" approach have been adopted
in some of the smaller fisheries on this coast and, follow-
ing recommendations in this Commission's Preliminary
Report, it is now being adopted for the halibut fishery . It
has been introduced much more widely on Canada's
Atlantic coast. While this report was being written the
governments of New Zealand and Chile both announced
proposals for introducing quota systems in their fisheries,
as did the U.S. authorities with respect to the Alaskan
halibut fishery (all, incidentally, referring to this Commis-
sion's Preliminary Report) .

The outstanding advantage of this approach is that it
eliminates the basic cause of overcapacity in the fishing
industry by removing the incentives of individual fisher-
men to protect and increase their share of the catch . So,
rather than encouraging fishermen to competitively and
defensively increase their fishing power, it encourages
them to adapt their vessels and fishing methods to take
their licensed catch at the lowest cost .

This approach has other advantages as well :

i) It provides a direct means of controlling the total
catch and ensuring that it will be within the sus-
tained yield targets set for the stocks .

ii) It frees the regulatory authorities from many of the
problems associated with regulating fishing activity.
Some controls on fishing would obviously still be
required for the biological reasons noted earlier . But,
with the total catch controlled by licences-, most of
the restrictions on vessels, gear and fishing time that
are now used to prevent overfishing would become
unnecessary.

iii) It adds to the security of fishermen and eliminates
much of the risk they otherwise face about their
catch .

iv) It can accommodate changes in economic conditions
without disruptive effects: notably, if fish prices rise
or for other reasons the fishery becomes more
profitable, earnings will increase, but there will not
be an automatic tendency to expand fishing capac-
ity .

v) It lends itself to a variety of methods for raising reve-
nues in the form of licence fees and landings charges .

vi) It is, in principle at le ast, administratively simple .
And because it deals directly with the problem of
regulating the catch, once licences are issued the reg-
ulato ry authori ties can concentrate on resource man-
agement rather than on regulating the fleet's fishing
activities .

This method does have some disadvantages : to ensure
compliance with the quota, reliable information on land-
ings is required ; if a fishery is based on several stocks that
require individual management, separate quotas may
have to be issued for each ; adjusting quotas in fisheries
that depend on stocks that fluctuate widely and
unpredictably is difficult . These latter problems preclude
adoption of quota licences for the salmon and roe-herring
fisheries .

However, as a means for regulating the catch and pro-
moting fleet rationalization, licensing individual fisher-
men's quotas holds more promise than any of the other
approaches described above . Wherever it has been intro-
duced, although there have been various adjustment
problems, it has substantially eased problems of resource
management and reversed trends toward overcapitaliza-
tion .

I therefore propose in Chapter 10 that quota systems
be adopted or improved in all of the developed commer-
cial fisheries other than salmon and roe-herring.

MaricWhure ►eases The progression from unrestricted
licensing, to limited-entry licensing, to quota licensing
represents successively more clearly defined privileges
granted to resource users. A further step in this progres-
sion involves issuing rights to individual fishermen or
groups to the resources in a prescribed area . The rights

take the form of leases ; like grazing leases, trapping
licences or forest management licences, they confer
exclusive rights to fisheries resources over defined areas .
The only examples of mariculture leases on the Pacific
coast at present are those issued for shellfish by the Prov-
ince of British Columbia .

This approach offers all the advantages of quotas noted
above, and some additional ones as well . First, if the
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leases carry an appropriate term, the lease holders have a
strong incentive, not only to haivest the resource in the
most efficient way, but also to manage and enhance it.
Under a management plan approved by the fisheries
authorities, responsibilities for conservation, manage-
ment and harvesting can be delegated to the lessees, as is
the case under provincial grazing and forest licences .
Thus, the burden of governmental administration and
resource management is substantially reduced . With such
rights and responsibilities, lessees have an interest in pro-
tecting the resource and the habitat from damage by oth-
ers .

This approach presents certain problems, as partici-
pants in my public hearings have pointed out . It is clearly
most readily applicable to stocks that are relatively
immobile, such as shellfish and demersal fish . Highly
migratory species would be liable to interception by
fishermen outside the lease areas, and so could not be
assured to the lessee. Furthermore, if the areas were large,
such leases might threaten established commercial fisher-
men in the region or tend to create local monopolies .
Significantly, however, much of the rapidly expanding
salmon industry in Japan is based on fishermen's cooper-
atives that operate hatcheries and harvest the returning
fish in particular areas .

FOOTNOTES

I propose in Chapter 11 that mariculture leasing be
developed for natural stocks that limit themselves to
specific areas, for shellfish culture and for other forms of
mariculture and ocean ranching. Developments in fish
culture offer opportunities for strengthening the eco-
nomic base of Indian and other coastal communities,
expanded and less seasonal employment in the fisheries
and a promising vehicle for more intensive management
and enhancement .

CONCLUSION

In the following three chapters I build on this genera l
framework with a view toward three broad objectives : to
elevate licensing administration to a status consistent
with its importance in modern fisheries policy; to
advance the licensing arrangements themselves from
archaic and demonstrably inadequate forms to ones that
will best meet the needs and circumstances of each
fishery ; and to alleviate the serious problem of excess
capacity which has hitherto plagued our major fisheries .

We do not of course begin with a clean slate, and
reforms cannot be implemented without reference to
existing policies and problems . In subsequent chapters I
propose new licensing arrangements that will build on
the existing systems with as little dislocation as possible .
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CHAPTER 8

A FRAMEWORK FOR
COMMERCIAL LICENSING

The single most important thing to a fisher-
man is his license . . . Fishermen are keenly
aware of the importance oflicensing and seek
to see it controlled.

PACIFIC COAST SALMON SEINERS ASSOCIATION '

In this chapter I propose a general licensing policy for
the commercial fisheries, capable of meeting the objec-
tives outlined in the preceding chapter . I have already
emphasized the importance of this component of fisheries
policy, which governs access to the resources and affects
the way they are utilized .

The commercial fisheries account for the heaviest
demands on the stocks, and the government's failure to
properly regulate access to the resources has resulted in
overexpanded fishing capacity, severe problems of
resource management and poor economic performance .
Because present licensing arrangements are so crude and
inconsistent, and such major (and inevitably difficult)

changes are necessary, this chapter sets out in some detail
a coherent licensing framework suitable for modem
fisheries .

THE STRUCTURE OF FISHING PRIVILEGES

Some of the fundamental questions to be dealt with in
formulating licensing policy include the activity to be
licensed, the article to be licensed, the method of allocat-
ing licences, the term of licences, transferability, and
appropriate fee structures. Each of these is dealt with
here.

The following three chapters address specific licensing
provisions for particular fisheries . There I propose sub-
stantially revised limited-entry licences for the salmon
and roe-herring fisheries, quota licences for most of the
other fisheries, and mariculture leases for certain shellfish
aquaculture operations and ocean ranching. These gen-
eral licensing forms, described briefly in the preceding
chapter, call for different provisions outlined below .

Scope of Activity Licensed

The first question in the design of a licensing system is
what the licence is to authorize the licensee to do. Ordi-
narily, a fishing licence conveys the privilege to the
holder to engage in fishing ; but what he may fish, where,
and how are important and varying conditions . Orderly
licensing calls for some general principles to be followed
in this matter .

The main consideration in deciding the scope of the
activity to be licensed should be the needs of resource
management; so fisheries must be categorized by species,
stocks or areas that have relevance for management pur-
poses . And since harvest regulation is a central part of
management, fishing privileges should be identified, as
far as possible, with resource management units . From a
management viewpoint, the most obvious distinctions are
to be made among species of fish, each of which has
unique characteristics regarding stock size, potential
yields and susceptibility to fishing effort . Hence, my first
guideline for licensing :

1 . Commercial fishing licences should be issued for each
species of fish separately unless compelling technical
or managerial reasons exist for authorizing fishing for
two or more species under a single licence .

Substantial progress has been made in this during the
last dozen years. A commercial fishing licence initially
authorized the holder to fish for everything; but first
salmon, then most of the other major species, were peeled
off for separate licensing. The rationale is obvious . We
should not license as large a fleet for the small abalone
fighery as we do for salmon, and the appropriate terms
and conditions of the licences will be different also .

We are still left with one type of licence (the residual
species "C" licence) that is a catch-all for a variety of
minor species . The present groundfish trawl ("T' licence)
also authorizes fishing for several species, some of which
are fished separately and so should be licensed sepa-
rately. Others are harvested together in varying propor-
tions, and so would have to be exceptions to the general

rule of separate licences for separate species . Mariculture
leases might authorize management and harvesting of
more than one species in the licensed area, but each
would be dealt with in the supporting management plan .

Second, for the purpose of management it is necessary
to recognize separate stocks of the same species, but it is
virtually impossible, as a practical matter, to authorize
someone to harvest one stock but not another : the stocks
migrate and mingle, and the fish are not distinguishable.
The practical alternative is to license fishing by areas,
with the areas delineated in such a way as to be relevant,
however imperfectly, to separate fish stocks .
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The most suitable areas for licensing purposes will
differ for different species . Hitherto, the basic licensing
area in this region has been the whole of Canada's Pacific
coast, an area defined by an accident of political history
and that bears little relevance to resource management
needs . The coast does divide itself conveniently into three
large areas already recognized for some management
purposes. I propose that these three broad zones be
adopted generally to give an appropriate area definition
to the fishing authorized under licences .

2. Canada's Pacific coast should be divided into three
broad zones for commercial licensing purposes : waters
north of Cape Caution, the inside waters south of
Cape Caution, and the wate rs of the west coast of
Vancouver Island; I will refer to these respectively as
the north, south and west zones .

These are the areas already licensed separately for roe-
herring fishing, and some tentative steps in this direction
have been taken for salmon and some minor species as
well . For a number of other species and stocks, allowable
catches are determined according to these zones. Some
fisheries will call for smaller designated areas within these
zones, and mariculture leases will apply to small areas .
But this general delineation of licensing zones will permit
regulation of the fleets in all fisheries according to areas
that have much more relevance to management than the
present coastwide licences .

Third, whenever limited-entry licences are used to reg-
ulate fleets involving more than one gear type or sector,
separate licensing of each sector is needed to allocate the
catch among them and to control the capacity of the
fleet . These needs do not arise in the case of quota
licences, however . Accordingly -

3. Irmited-entry licences (the kind I propose in C hapter
9 for the salmon and roe-herring fisheries) should
specify the type of gear that the licensee is authorized
to use. Quota licences should not do so, except when
needed for conservation reasons .

Licensing by gear is already in place for the roe-herring
fishery and is partially in place for the salmon fishery . I
propose that the gear-specific licences in smaller fisheries
be abolished with the introduction of quota licences .
However, in some cases, certain gear is prohibited for
conservation reasons, such as trawl gear for halibut ;
these restrictions should be retained.

These are the general guidelines for determining the
dimensions of the activity to be authorized under a
licence . By more closely identifying licences with relevant
resource management units, both the calibre of fisheries
management and the economics of fishing can be
improved .

Article Ucensed

A person, a vessel, or both can be authorized by a
licence to fish ; current licensing arrangements provide
examples of all three. The relative merits of "licensing the
man" and "licensing the boat" have been debated end-
lessly, and it is past time to bring some order into this
matter .

First, the government should issue licences in all cases
to a person or company who can be identified as the
licensee, to whom notices can be sent, and who can be
held responsible for paying the fees and exercising the
fishing privileges in accordance with the fishing regula-
tions. Thus -

4. All commercial fishing licences should henceforth be
issued to persons or companies.

Second, the Department must be able to identify the
vessels used by licensees, for purposes of surveillance and
enforcement . Hence -

5. All licensees should be required to designate the ves-
sels they will use in exercising their licences, and to
display on their vessels commercial fishing vessel
licence plates (CFV licences) issued by the Depart-
ment .

Third, some of the existing licences (such as the origi-
nal "B" salmon licences) require that the vessel be oper-
ated on the fishing grounds by a specified individual, or
that the licensee be physically present on it . I see no
justification for these restrictions .

Nor should a licensee be compelled to own the vessel
designated for use under his licence. He should be free to
employ a vessel under charter or other temporary
arrangements if he chooses to do so. I therefore propose
that all such restrictions be eliminated .

6 . All existing requirements that the licensee own the
vessel he uses, or physically operate it, should be abol-
ished.

Fourth, in the case of limited-entry licences (proposed
only for the salmon and roe-herring fisheries), the desig-
nated vessel must be subject to replacement regulations
to control expansion of fishing capacity . These controls
are dealt with in the next chapter.

Licence Term, Allocation and Renewability

As long as access to a fishery is controlled, some
method of allocation needs to be devised to distribute the
limited fishing privileges. In the past, fishermen or vessels
established in the fishery at the inception of a new licens-

ing program were "grandfathered in" in some fashion .
That is, those who were already involved in the fishery
were allocated the privileges to continue to do so. Others
were disqualified . Because this method minimizes dislo-
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cation, and fairly recognizes established interests, I sup-
port it on these grounds .

The following two chapters contain specific recommen-
dations for all commercial fisheries governing the transi-
tion from the present licensing arrangements to the new
framework proposed in this chapter . With a few excep-
tions, I will propose that existing licensees be grandfa-
thered in for periods long enough for the new system to
take full effect . But once a satisfactory licensing program
is in place, the allocation procedures for commercial
licences should be designed so that eligibility is open to
everyone on the same basis .

The term of fishing privileges deserves much more
attention than it has received . Hitherto, all licences have
carried a term of not more than one year . While an
annual licence might be adequate when access to a
fishery is unrestricted, when it is limited such a short term
offers very little security to fishermen and vesselowners
unless it is automatically renewable. My review of the
history of restrictive licensing during the past decade sug-
gests that licensees were indeed encouraged to believe
their fishing privileges would be renewed indefinitely, and
this has led to awkward problems in reducing licence
holdings in overcrowded fisheries . If it is automatically
renewable, the term is, in effect, perpetual, and the
Crown has very little room to adjust licence policies and
holdings over time as conditions change .

Furthermore, under any new programs involving mari-
culture leases, lessees must be assured of access to the
resource for a predictable and sufficiently long period of
time to allow them to plan effectively and make needed
investments to properly manage the resource.

Reform of the licensing system should therefore
include provisions for definite, longer terms for fishing
privileges, as are provided in licences to most other
natural resources . A term consistent with normal plan-
ning periods for depreciation of investments would
improve the security of licensees and also provide pre-
dictable times when the government could modify the
privileges granted .

The following set of recommendations on licence allo-
cation, term and renewability offers most fishing enter-
prises much greater security than they now have under
annual licences, provides the government with the flexi-
bility it needs to change the number of fishing privileges
as conditions change without interfering with legal or
implied commitments, and maintains opportunities for
new entrants .

7. United-entry licences and quota li cences should have
terms of 10 years.

8. The terms of mariculture leases should be determined
individually for each in recognition of the characteris-
tics of the fishery, the amount of any capital invest-
ment required for enhancement and the life cycle of
the species .

In allocating licences, the first step is to determine how
many should be available . Therefore -

9. For each limited-entry fishery, the government should
determine and periodically revise the fleet capaci ty
desired in each gear category for each licensing area .
One-tenth of that capacity by gear category should be
available for allocation each year.

10 . For quota fishe ries, the government should calculate
and periodically revise the total allowable catch ; one-
tenth of the total allowable catch should be allocated
under new quota licences each year .

Next, I propose that, except for the initial allocations
to established licensees, competitive bidding procedures
be adopted to allocate the total capacity for limited-entry
fisheries and the total allowable catch for quota fisheries .

11 . To allocate new 10-year limited-ent ry and quota
licences for each fishe ry in one of the three licensing
zones or smaller areas where they will apply, the
Department should call for bids .

i) Bids should be in writing and should be delivered
in sealed envelopes by a prescribed date .

ii) When all bids are in hand at the prescribed date,
they should be opened in public and ranked from
the highest offer to the lowest for each li cence
category . Working downward from the highest

bid, licences should be awarded until all to be

allocated that year have been absorbed. The low-
est bid accepted by this method should deternvne
the amount to be paid by all successful applicants .
Any ties between competing bids for the last units
allocated should be resolved by a draw.

iii) The terms of the 10-year licences should begin
the year following their award .

12 . During the first 10 years (the transitional period
described in Chapters 9 and 10), only holders of
licences that recognize established positions in the
fisheries should be eligible to bid for new licen ces.
Thereafter anyone should be eligible.

13 . For new limited-entry salmon and roe-herring licences
the following provisions should be made :

i) The lice nce should authorize the licensee to fish

for salmon or roe-herring with specified gear,
with a vessel of the authorized capaci ty and,
where applicable, in a particular zone .
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ii) Bids for licences should specify a single gear to
be authorized by the licence (gillnet or seine for
roe-herring ; gillnet, seine or troll for salmon)
and, where applicable, a particular zone .

iii) Except for roe-herring gillnet licences, bids
should be expressed in dollars per ton of vessel
capacity applied for, to be paid each year during
the term of the licence. Bids for roe-herring
gillnet licences should simply authorize the use of
one vessel without reference to its size .

14. For new quota licences -

i) The licence should authorize the harvest of a
specified quantity of the relevant species in the
particular zone, each year for the term of the
licence.

ii) Bids should be expressed in dollars per unit of
quota, to be paid each year during the term of the
licence.

iii) Subject to the limits on control recommended
later in this chapter, bidders should be free to bid
for any quantity of quota they wish following the
transitional period.

15 . Mariculture leases should be allocated and periodi-
cally reallocated according to competitive bidding pro-
cedures unless the land area that forms the geographi-
cal base for the tenure is controlled by the applicant
and thus is not open to management by anyone else.

The 10-year quota licences should be used to systemat-
ically allocate the total allowable catch of quota fisheries,
to the extent that allowable catches are predictable over
time . However, there should also be the means for allo-
cating additional quantities of fish that become available

temporarily as a result of natural phenomena or past
underutilization .

16. The Department should be authorized to issue short-
term quota permits for allocating temporarily harvest-
able surpluses in quota fishe ries.

Where feasible, quota permits should be allocated
according to competitive bidding, but in any event the
permit holder should be required to pay royalties at rates
recommended later in this chapter .

Finally, initial allocations of quotas may sometimes
exceed the allowable catch in a fishery, or because of
natural phenomena the abundance of a stock may
decline . The Department must be able to reduce quota
allocations in these circumstances .

17. The Department should have the authority to reduce
quotas pro rata when necessary to reconcile them with
the total allowable catch in .a fishery .

Under these proposals, one-tenth of the desired total
licences in each fishery will be issued by competition each
year, one year before their terms begin so that successful
and unsuccessful bidders alike can plan accordingly . If,
as time goes on, the Department finds that the outstand-
ing licences are either excessive or insufficient, it should
alter appropriately the quantities of new licences issued,
spreading the adjustment over the years .

Several significant advantages flow from the proposed
licensing arrangements. First, existing fishermen will
enjoy greater security and certainty about their fishing
privileges under long-term licences . Allocating new
licences one year in advance of the beginning of their
term will further facilitate advanced planning. Second,
after a transitional period, newcomers will be able to
enter the fisheries by dealing directly with the govern-
ment instead of having to purchase a licence from some-
one else. Third, the Department will have unprecedented
opportunities to adjust access to the fisheries continu-
ously as needs change. Fourth, allocations through com-
petitive bidding is an objective means for determining
who will have access to scarce and valuable public
resources and will ensure that, through time, licences are
exercised by those who can make the best use of them .
All the successful bidders in each competition will pay
the same amount per unit for their fishing privileges. Fur-
thermore, through competitive bidding, some of the sur-
plus value generated in a rationalized fishery will be

returned to the public treasury instead of being absorbed
into licence values and appropriated by the original licen-
sees as they have been in the past .

As recommended in Chapters 9 and 10, the proposed
bidding procedures will not apply to initial allocations to
established licensees, since they will be grandfathered
into the new licensing system, and only they will be eligi-
ble to compete for new licences during the transitional
period .

Landings Requirements

Most of the existing licences are automatically renew-
able so long as the licensee has landed fish in the preced-
ing year or two. The provisions vary considerably with-
out apparent logic : most salmon licences qualify for

renewal if the vessel has recorded as little as one fish
landed during the previous two years ; while a residual
species ("C") licence holder, who fishes much less valu-
able stocks, must show at least $500 in landings at least
every other licence year .

These conditions are directed against idle licence hold-
ers, but their effect is mainly to induce all licensees to fish
in order to protect their rights. In addition, such provi-
sions encourage false landings reports in order to main-
tain fishing privileges when they are not being exercised.
Thus, whenever fishing licences are valuable or even
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potentially valuable, very few are not renewed . I see little
to be gained from provisions that effectively force all
licensees to fish when the main problem is too large a
fishing fleet .

18. All landings requirements for licence renewal should
be abolished immediately .

For quota licences, I propose below that royalties be
payable on the resources committed to licensees whether
the authorized catch is taken or not . This will provide
adequate assurance against unused allocations .

Transferability of Ucence s

Probably the most controversial issue in licensing is
that of transferability . To begin to sort out the often
confusing debate over this question, a couple of distinc-
tions should be made . First, whether a licence is transfer-
able is often confused with whether the licence is applied
to a person or a boat . This confusion may have arisen

because the Department has attempted, unsuccessfully,
to reduce the size of some fleets (e .g. the roe-herring)
through attrition by issuing licences to persons and mak-
ing them nontransferable . But a licence applied to a per-
son can be made transferable if the government wishes to
do so.

Second, a distinction should be made between transfer-
ring a licence from one person to another and transfer-
ring a licence from one vessel to another . The latter is
related to vessel replacement. The former involves the
sale of fishing privileges, often in conjunction with the
sale of a vessel ; it is regarding such transactions that the
term transferable properly applies .

The controversy surrounding transferability involves

several questions : whether it permits private parties to
gain from the sale of rights to use a public resource,
whether it will encourage overcapitalization of the fleet,
whether it will lead to monopoly control, and whether it
invites speculation that causes destabilizing fluctuations
in the value of licences. These concerns deserve brief
comment .

First, we must recognize that a licence to fish in any
remunerative limited-entry fishery will be valuable. This

value cannot simply be swept away by making licences
nontransferable . If transfers are prohibited, a licence
holder will be unable to sell his fishing privilege to some-
one else, but he can still realize the value it confers on

him by catching fish and selling them. So the value that a
licence confers on its holder cannot be erased by prohi-
biting him from shifting the privilege to another person .

This Commission's terms of reference imply that the
Crown should extract the economic gains from the
fishery beyond a reasonable return to fishermen and ves-
selowners, but prohibiting licence transfers is not the best

way to do this. Charges for fishing privileges afford a
more direct and equitable method .

The anxiety about private profits and capital gains
from rights to use public resources is misdirected when it

focuses on licence transferability . If the objective is to
improve the economic returns of fishing and, at the same
time, to prevent the financial benefits from accruing only
to private parties, then ways must be found to divert the
gains to the public . Licence fees and landings charges can
serve this purpose while prohibiting licence transfers can-
not . And by reducing the profitability of fishing, direct
public levies on licensees also reduces the market value of
their fishing privileges . Moreover, if licences have fixed

terms and are reallocated periodically through competi-
tive bidding as recommended, new entrants can acquire
them directly from the government, without driving up

the price of licences held by others .

The concern that licence transferability aggravates
overcapitalization of the fishing fleets seems to be
unfounded as well . A vesselowner will add to the catch-
ing power of his boat whenever he expects that the costs
of the extra equipment will be at least covered by the
higher volume or value of catch it will produce . His

expectations about this will not be affected by whether or
not his licence is transferable . When a fishermen . buys a
licence from someone else to place on his vessel (which
has occurred frequently in past years), his capital invest-
ment certainly includes the cost of both the vessel and the
licence. But when economists refer to overcapitalzation
of fishing fleets and associated costs, the cost of a licence
is irrelevant because it does not represent investment of
tangible capital that could be employed elsewhere in the
economy. So the cost of excess vessel capacity is a waste
of resources, but licence value is not.

Finally, concern that speculation artificially inflates
licence values appears to be largely exaggerated . Most
transactions in vessels and licences are among fishermen
and fishing companies . While some have undoubtedly
gained from trading in licences and vessels, the fluctua-
tions in value have reflected mainly the changing expec-
tations of fishermen and vesselowners themselves about
the economic returns from fishing and their financial cir-
cumstances . (Apparently, other investors have been
attracted to invest in fishing vessels and licences as a tax
shelter, but this is a separate issue, discussed in Chapter
13 .)

While the objections to transferability are weak, its

benefits are substantial . Transferability permits flexible
reallocation of fishing privileges to enable the industry to
adjust and to provide an avenue for new participants .' It
will be particularly valuable in promoting fleet rational-
ization where licences provide catch quotas because it
will enable licensees to adjust their rights to the most
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economical amount for their fishing units. The more flexi-
bly the quotas can be divided and combined, the more
they will encourage this kind of rationalization. And in
some of our most overcrowded fisheries, the initial quotas
will sometimes be uneconomically small, so the opportu-
nity to combine them is imperative to improve economic
perfoimance.

Were transfers prohibited, a fisherman who wanted to
withdraw from the fishery during the term of his licence
would not be able to do so without losing the value of his
(unlicensed) vessel and gear as well ; this would impose
excessive hardship on those who become incapacitated
through old age or illness . Special rules could be invoked
to permit transfers to . next of kin or partners, but this
would simply amount to a form of constrained transfera-
bility.

Finally, prohibiting transfers is extremely difficult .
Experience has shown that restrictions can be circum-
vented through legal manoeuvers involving changes in
company shareholdings, leases, trusts and so on, which
simply raise the costs of effecting transfers .

The only valid objection to licence transferability lies
in the threat of monopolization or concentration of
fishing rights . This should be dealt with by means of sim-
ple but strict rules that fix a limit to the number of privi-
leges that any person or company may hold an interest
in, as recommended later in this chapter .

With this protection, and with a system of fees that
ensures that the public will receive the value of the
resources used in excess of a reasonable return to fisher-
men and vesselowners, transferability should be permit-
ted . Accordingly, I make the following recommenda-
tions :

19. Subject to specific limits recommended below, all
limited-entry and quota licences should be freely
transferable from person to person. Quota licences
should be transferable in whole or in part and, for this
purpose, quotas should be denominated in units for
each species.

20 . Mariculture leases should be transferable only with
the consent of the M'mister.

Under current regulations most licences can be trans-
ferred with the licensed vessel, subject to the approval of
the minister, which is rarely withheld. My proposals
would make transfers simpler and more flexible, requir-
ing ministerial consent only in the case of mariculture
leases where the government needs the assurance that
transferees will be able to carry out the contracted man-
agement responsibilities .

21 . Ucence transfers should be required to be reported to
the Depa rtment within 15 days.

This reporting requirement is necessary to enable the
Department to effectively monitor the fisheries and
enforce the limits on licence holdings .

Combining and Dividing Ucences

Earlier in this chapter I recommend that licences be
specific to species, to defined areas and, in limited-entry
fisheries, to gear sectors as well . This does not imply that
the number of licences a licensee may hold should be
restricted, apart from certain general limits on the total
holdings of individual licensees proposed below. Indeed,
several advantages can result from licensees and their
vessels engaging in more than one fishery . Employing
vessels, equipment and crews in a variety of complemen-
tary fisheries presents opportunities for substantial econ-
omies in capital, insurance and other fixed costs as well
as longer employment for fishermen. Moreover, holders
of limited-entry licences, by combining licences to fish
two or more species, in two or more areas, or with a
second gear, can spread their opportunities . In conjunc-
tion with the vessel replacement rules, this will have the
beneficial effect of reducing the number of vessels in the
fleets. I therefore recommend that -

22. Licensees should not be restricted in acquiring
licences to fish or using their vessels to fish more than
one species, area or gear. However, transfers of li~
ited-ent ry licences should be subject to vessel replace-
ment controls (described in Chapter 9) .

Within a particular limited-entry fishery, holders of
combination licences that authorize using more than one
gear or fishing in more than one area should not be per-
mitted to separate them; to do so would allow additional
vessels to enter the fleets . Thus -

23. Holders of licences for more than one gear type or
area on the same designated vessel in the same
limited-entry fishery should be prohibited from sepa-
rately transferring one without the other. Beyond this,
restrictions against "splitting" licences should be abol-
ished.

This restriction will apply mainly to combination
licences authorizing troll and gillnet gear in the salmon
fishery. Separating licences for separate fisheries need not
be restricted because this will not add to the licensed
capacity in either. And in the case of quota fisheries,
transfers of quota will not threaten to increase vessel
capacity in any event.

limits on Ucence Holdings

In the interest of maintaining a vigorous and competi-
tive fishing industry, undue concentration or monopoliza-
tion of fishing privileges should be forestalled . Provisions
to limit the licence holdings of individual persons or cor-
porations may be particularly desirable in the face of a
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fleet-reduction program and the introduction of quota
licences in which established licensees are given priority
in new licence allocation.

The appropriate limit on holdings should be deter-
mined primarily with reference to the scale of operations
required to support an efficient fishing unit and the total
size of the fishery . Thus, in general, the limit for large
fisheries should be a smaller share of the total licences
than for small fisheries. Accordingly, I recommend
that -

24. No person or corporation should be eligible to obtain a
limited-ent ry licence through a transfer or new licence
allocation if it would result in the person or corpora-
tion cont rolling more than five percent of all licences,
by number, for that species.

25. No person or corporation should be eligible to obtain a

quota licence for a major quota fishery through a

licence transfer or new licence allocation if it would
result in the person or corporation controlling more
than five percent of the total allowable catch of the
fishery .

For these purposes, "major quota fishery" includes hal-
ibut, sablefish and groundfish .

26. The limit for all other quota fisheries should be fixed
at 15 percent unless the level of catch sufficient to
support an efficient fishing unit indicates that another
level would be more appropriate.

27. When a licensee's holdings exceed these limits at the
inception of these new li censing arrangements, he
should be eligible to retain his holdings at the higher
level but not to increase them further. If any such
licensee subsequently reduces his holdings, he should
not be eligible to increase them again except up to the
prescribed limit .

28. These limits on licence holdings, and the requirement
to report transfers recommended above, should apply
to fishing privileges "or any beneficial or other inter-
est" in them, so that trusts, leases and related arrange-
ments cannot be used to circumvent the limits . The

limits should also apply to the transfer of shares of
incorporated licensees that would change the control

of the licence, quota or lease .

For these purposes, "beneficial interest" and "control"
should be defined in the regulations . And the holdings of
corporations, their shareholders, subsidiaries and
affiliates should be pooled to ensure that the limits are
not circumvented by corporate manipulations .

These provisions should not apply to licensees who use
their fishing privileges as a security under bona fide
financing arrangements, such as a bank or processing
company . That is, a mortgage or pledge should not be

regarded as a transfer . If a financier forecloses, but is
ineligible to take control of the rights under the limits
outlined above, he should be required to dispose of them
within a specified period . This provision will enable
fishermen to obtain needed financing ; but will prevent
anyone from expanding his foothold in the fishery
through loan defaults .

My Preliminary Report suggested another restriction
on licence transfers to processing companies to replace

the existing informal limit of 13 .2 percent on the number
of salmon licences to be held by members of the Fisheries
Association of British Columbia. The restriction sug-
gested there will now be unnecessary since my proposals
above will ensure that processing companies now holding
substantial fishing privileges will be prevented from
increasing their shares. At the same time, these arrange-

ments will permit the formation of fishermen's coopera-
tives or other ventures involving processing as long as
they stay within the proposed limits . In any event, the
holdings of fishing privileges by processing companies is
diminishing, as I explain in Chapter 13 . The Department
should monitor these holdings to ensure that the present
trends are not reversed.

These proposals are generally consistent with the pol-
icy of the Government of British Columbia regarding fish
buyers and processors.

The spirit and intent of new policy directing
the issuance of processing plant and fish
buyers' licences is to promote competition
and economic efficiency within the buying-
processing sector . . . .'

An explicit set of regulations of the kind proposed will
go a long way towards clarifying governmental policy
regarding the fishery's structural development and will
assure fishermen that new changes in policy will not
result in greater concentrations of power in the industry .

Royalties

For too long the revenues from commercial fisheries o n
the Pacific coast have been pumped into wasteful expan-
sion of catching capacity, while at the same time the
Canadian public has shouldered heavy expenditures for
administering and managing these resources . The token
$2.5 million realized from licence fees in the Pacific
region in 1981 is paltry compared to the $85 million
budgeted for managing, administering and enhancing the
resource and in relation to the potential economic returns
under rationalized fishing . A realistic portion of revenues
derived from commercial fisheries should now be
directed away from excess catching capacity toward
recouping these costs to the public, reducing bloated
fleets and enhancing the resource .
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At present, annual licence fees are the only direct
source of government revenue generated from commer-
cial fisheries . A licence fee is an appropriate way to real-
ize some of the value of a privilege to use public
resources . It is also the simplest way for the government
to recover for the public some of the "economic rents" in
the fisheries and to help defray administrative costs . But
the government should not rely exclusively on licence
fees. Differences in flat rate fees among species and
among gear types are bound to be arbitrary and will not
accurately reflect the values of various species over time .
Thus, they will fail to ensure that the charges "are con-
sistent with the value of the resources recovered" as the
Commission's terms of reference suggest they should .
And flat rates are inequitable because they tend to put
the heaviest burden on those who catch the fewest fish .
So licence fees should at least be supplemented by other
charges that reflect more accurately the value of the
resources used.

In recent years recurrent discussions have occurred
and recommendations have been made regarding levies
on the catch, or royalties, as a means of generating reve-
nue from the fisheries . The Minister's advisory committee
on salmon fleet development advised in 1973 that -

. . . since a licence fee based on vessel tonnage
does not adequately reflect catching ability or
the use of the resource, the Conunittee recom-
mends that required revenues for fleet ration-
alization be raised primarily through pay-
ments based on actual landings . '

In 1978 a special advisor to the Department of Fisher-
ies and Oceans recommended a royalty for the Pacific
fisheries to discourage further investment in fishing
capacity .' In April 1980, in the Speech from the Throne,
the government pledged itself to new revenue arrange-
ments for the fisheries . More recently, in October 1980,
special advisors to the Minister of Fisheries and Oceans
recommended royalties on salmon, and the Minister
announced his intention to implement that recommenda-
tion in 1982 if circumstances were suitable . A landings
fee has also been considered as a means of recovering the
cost of the Salmonid Enhancement Program . Such levies
have already been introduced in the neighbouring fisher-
ies of Washington State and Alaska .

My Preliminary Report last year urged the government
to introduce royalties without further delay, and recom-
mended specific rates and other details . Early this year
the Minister again announced his intention to implement
royalties on salmon for the 1982 season, but at the time of
writing this report with the fishing season half over, the
enabling legislation has still not been introduced into
Parliament .

Some participants in my public hearings and meetings
opposed royalties on grounds that public revenues are
raised through the tax system . But the tax system is a
general method of exacting a contribution to government
costs from all personal and business income, irrespective
of any raw material used to produce it . Business enter-
prises that do not rely on public resources still pay their
share of taxes, so taxes cannot be viewed as the price paid
for access to public resources .

In order to return to the public a share of the value of
public resources used by private parties, a royalty must
be levied . Such charges are customary in Canada for tim-
ber, furs, minerals, oil and gas, and there is no obvious
reason to exempt highly valuable fish . If royalties were
coupled with fleet reduction and (for some species) stock
enhancement, they would, in the end, improve the earn-
ings of vesselowners and fishermen . Indeed, without
additional charges, these programs will bestow windfall
gains on the industry and would prompt additional
fishing capacity .

Finally, although depressed fish prices now plague
some sectors of the industry, experience suggests that
wide cyclical swings in prices and earnings can be
expected . Certainly, the prosperous salmon and roe-
herring markets of the mid and late 1970s could have
supported significant royalties even though the capacity
of those fleets was excessive . The rapidly escalating val-
ues of vessel licences over that era is testimony to this
conclusion.

Despite the misgivings of some, many fishermen, ves-
selowners and processors accept the need to raise public
revenue from the fisheries and recognize royalties on
landings as the most appropriate means . They are clearly
the most direct and equitable means of charging for the
use of fish resources, and they ensure that payments to
the government are related consistently to resource use,
as the Commission's terms of reference suggest they
should . I therefore make the following recommendations :

29. Each year, holders of quota licences and marlculture
leases should be required to pay royalties on their
authorized catch at the rates for each species set out in
Table 8-1 . These charges should be payable whether
or not a quota licensee actually catches his entitle-
ment, in recognition of the resources reserved for each
licensee .

30. Royalties should be applied to all future l andings of
salmon and roe-herring at the rates set out in Table 8-
1 . These charges should be collected from those who
buy fish from fishermen .

The proposed royalties are intended to apply to the
round weight of salmon landed . A simple fraction of the
landed weight should be added for dressed fish to
approximate the round weight equivalent.
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Table 8-1 Proposed fees and royalties for vessel
licences and quota s

annual commercial fishing vessel licenc e
(all fisheries) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $50

salmon royalties
chinook.coho and sockeye . . . . . . . . . . . . . . . . . . . . . . IOC per pound
pink and chum salmon and steelhead trout . . . . . . . . 5¢ per pound
roe-herring royalties . . . . . . . . . . . . . . . . . . . . . . . . . . . $50 per ton

royalties for quota fisheries
halibut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l0¢ per pound
sablefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $250 per ton'
food and bait herring . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 50 per ton
rockfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 30 per ton
hake, pollock and dogfish . . . . . . . . . . . . . . . . . . . . . . . $ 10 per ton
other groundfish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 15 per ton
shrimp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IOC per pound
prawns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20C per pound
crabs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10c per pound
herring spawn-on-kelp . . . . . . . . . . . . . . . . . . . . . . . . . 80¢ per pound
abalone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25C per pound
geoducks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5c per pound
tuna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5C per pound
other species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . variableb

Based on dressed weight .

Royalties should be approximately 10 percent of the landed value .

The rates have been expressed in dollars rather than as
a percentage of the landed value as recommended by
some. .The reasons for this include simplicity, consistency
and enforceability . (The price of fish varies during the
season and is sometimes embodied in post-season bonus
payments and other considerations that do not provide a
consistent basis for a percentage levy . Specific rates elimi-
nate opportunities to evade the charges through such
arrangements .) But most importantly, it ensures that the
minimum charge for a particular category of fish is the
same for everyone . A fisherman who dresses his fish and
handles them well often receives a considerably higher
price than others landing the same kind of fish . A royalty
in the form of a percentage of the landed value would
discriminate against the former, who generates the high-
est value from the resources he uses .

The indicated rates are the same as those I proposed in
my Preliminary Report for salmon, steelhead, halibut
and abalone . They are meant to apply in the first year
only; the long-term policy should be to adjust them as
conditions change. However, those who compete for
long-term licences must be reasonably assured about how
much the royalties will be . I therefore propose :

31. The long-term policy should be to maintain royal ty
rates between 5 and 1 0 percent of the gross value of

the landed fish, and at least one year's notice should

be given for any changes .

The year's notice is the minimum reasonable forewarn-
ing of changes in these levies .

Royalties will add to the administrative burden of the
Department but they will also produce significant reve-

nue. The main new requirement will be more accurate
statistical information on landings than is now available
from fish sales slips . These data are required for manage-
ment purposes as well, as I describe in Chapter 4. Certain
changes to the Fisheries Act will be required to supple-
ment the existing provisions for reporting landings ; I
understand that these have been formulated for delibera-
tion by Parliament for some time .

The Government of British Columbia has taken steps
to strengthen its regulatory control and information on
related matters . A recent policy statement pledges the
Minister of Environment to undertake these responsibili-
ties :

Development of an improved Licensing,
Administration, Inspection Enforcement
capability, coupled with a new policy analysis
and development role for the Marine
Resources Branch, will provide for an
effective monitoring role and the ability to
influence federal policy direction . '

Statistical reporting systems for purposes of royalty
administration should therefore be developed in close
liaison with the provincial authorities .

In normal circumstances the opportunities for evasion
will be minimized by the fact that royalties will be based
on landings receipts, a copy of which is provided to each
fisherman and forms the basis of payment for his catch .
In some cases, however, commercial fishermen sell fish
directly to consumers or restaurants, and this should be
provided for. The legislative amendments should make
the fisherman responsible for remitting the royalties in
such cases . This is consistent with the Province of British
Columbia's intent that "fishermen who sell directly to the
consumer will be required to have a buyer's licence and

to accurately record and report all sales."'

Under quota licences, royalties will be payable inde-
pendently of actual catches, so the administrative burden
of assessing them will be much lighter than under
restricted-entry licences. In these fisheries, accurate
reporting of landings will be required to ensure that quo-
tas are not exceeded .

licence Fees

At present, fees payable range from no charge for a
food-herring permit to $2,000 for a roe-herring seine
licence . In the salmon fishery, fees range from $20 for an
Indian licence to $800 for an ordinary licence for a large
seiner (see Table 7-1) . In addition to these individual spe-
cies fees, all vessels are required to validate commercial
fishing vessel (CFV) plates at a cost of $10 annually .

I have concluded that the commercial licence fees
should be restructured, with uniform annual fees for all
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fisheries to offset the costs of administering the licensing
program. I therefore recommend -

32. The annual validation fee for the general commercial
fishing vessel licence (CFV licence) should be $50 for
all vessels and all additional fees now charged for
annual validation of individual species p rivileges
should be eliminated.

In effect, the proposal would spread licensing adminis-
tration costs evenly over the entire commercial fleet,
while leaving it to royalties and bids for new licences to
capture an appropriate share of resource values for the
public .

Payments
These proposals will increase licensees' financial obli-

gations, which will consist of the annual commercial
fishing vessel licence validation fee, royalties and bonuses
bid for new licences. I propose that -

33. One half of the annual payments due in respect of
royalties on quota licences and mariculture leases and
bonuses bid for all new li cences and leases should be
payable each year at the time of validation of commer-
cial fishing vessel licences. The other half should be
payable by December 31 .

34. Interest should be charged on all payments in arrears,
and licences and leases should not be validated un ti l
arrears are paid.

Postponing half the payments until the end of the year
in this way will lighten the financial burden on licensees
prior to the fishing season.

To conclude this section, I stress that this reformed
structure of licence fees and royalties must be introduced
at the same time as other important licensing proposals in
this report . If the new fishing privileges and fleet rational-
ization are not accompanied by provisions for capturing
some of the benefits, windfall gains will accrue to licen-
sees and become capitalized into licence values, making it
more difficult to introduce new charges in future .

A NEW APPROACH TO FLEET DEVELOPMENT
AND LICENSING ADNIINISTRATIO N

With the introduction of limited-entry licensing in the
major fisheries during the last few years, licensing admin-
istration and fleet development have emerged from pas-
sive and relatively unimportant concerns of the Depart-
ment to major issues of fisheries policy . Moreover, the
policies themselves have been changing rapidly and
licensing has become increasingly elaborate, so that the
administrative demands on the Department have grown
considerably . But the provisions for attending to these
matters have not kept pace ; and the importance of licens-

ing has clearly outgrown the priority it receives in the
region .

Licensing administration remains a separate unit in the
Management Services Division of the Field Services
Branch . Its responsibilities include issuing the full range
of commercial licences initially and renewing them annu-
ally, documenting licence transfers and approving vessel
replacements . Buried deep in the Field Services Branch,
licensing competes for funds and stature with the full
range of field operations in the region .

Elevating Licensing Responsibilities

Licensing differs markedly in substance from most
other functions performed by the Department . The main
thrust of the Department's activities are biological and
engineering : determining the condition of the stocks,
developing them, and managing fishing and fish habitat .
Licensing, in contrast, is concerned with industrial devel-
opment and the allocation of rights of access to
resources . Even under today's system, strong arguments
can be made in favour of divorcing the licensing function

from traditional fisheries management activities, since it
calls for an entirely different kind of expertise and it deals
with quite different problems, including the highly sensi-
tive business of allocating fishing privileges . Licensing
administration by no means enjoys universal confidence
now :

. . . licensing decisions have created suspicion
and resentment in the industry ; this has con-
tributed to further animosity between fisher-
men and those charged with managing the
fishery.'

These functions will be even more important under the
licensing proposals in this report . Allocating new licences
and administering competitive bidding must be, and
must be seen to be, independent and totally impartial ;
and managing fleet rationalization programs calls for spe-
cial organizational arrangements .

The Economic Council of Canada, in a recent study of
fisheries policy, concluded that fishing privileges should
be administered by a body that is separate from the
agency responsible for managing the resources, because
"fishery officials should be as insulated as possible from
decisions about who is to participate, so as to depersonal-
ize and depoliticize the choice of gear and fishermen ."9
Separate licensing authorities already exist in Alaska,
New Zealand, and some other jurisdictions, and appear
to operate well . It is worth noting also that some of the
highly regarded fisheries management agencies are free of

licensing responsibilities, such as the International North
Pacific Salmon Commission, the International Halibut
Commission and Alaska's Department of Fish and
Game .

In my Preliminary Report I recommended a Crown
corporation to administer a buy-back program in the
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salmon and roe-herring fleets . This would be a separate
entity from the Department of Fisheries and Oceans and
would be guided by a board of directors appointed from
industry as well as government .

Since then, I have concluded that licensing administra-
tion in the Pacific region should be clearly separated
from fisheries management and elevated to a level com-
mensurate with its importance under a separate agency .
This licensing function would neatly complement the
responsibilities of the proposed corporation . Both would
be heavily involved in fleet development through the
licensing medium, they would have common needs for
basic information about the size and structure of the vari-
ous limited-entry fishing fleets, and the activities of both
would be closely linked through the transitional period
recommended in Chapter 9 for rationalizing the salmon
and roe-herring fleets .

I therefore propose that all of these functions be com-
bined into a single agency, with responsibility for all
aspects of fisheries licensing and fleet development :

35. A Pacific Fisheries Licensing Board should be created
under legislation as a Crown corporation.

The board should be given responsibility for adminis-
tering commercial fishing licences within the general pol-
icy set out in the Fisheries Act and regulations, and
should be responsible to the Minister for ensuring that
licensing policy is applied uniformly and consistently . It
should be responsible for conducting competitions for
new licences, carrying out the licence retirement program
(recommended in Chapter 9), maintaining a public
record of licence holdings, deciding licence appeals, and
advising the Department on needed changes in licensing
policy .

The board members should be appointed mainly for
their experience in the fishing industry or related fields,
though to avoid conflicts of interest none should be
actively involved in the industry while serving on the
board . At least one member should be an official of the
Department of Fisheries and Oceans . Nongovernment
members should be part time and should be paid for the
time they spend on board business .

36. A full-time executive director should be appointed by
the board to oversee its day-to-day operations and to
decide initially all questions that arise concerning
commercial licences. He should be responsible to the
board and have sufficient staff and facilities to carry
out the board's responsibilities .

Licensing Appeal s

When judgments must be made about an applicant's
eligibility for obtaining a licence or replacing a vessel,
some kind of appeal mechanism is needed . Also, because

withholding a licence can have major consequences for
an individual's livelihood, a variety of special circum-
stances can arise that deserve consideration . For these
reasons, the Department has evolved an appeal system
over recent years .

When a fisherman or vesselowner applies to the licens-
ing section of the Department for a licence, transfer,
replacement or some other matter relating to licensing,
and his application does not meet the licensing regula-
tions, he is given a written rejection with the reasons for
the denial . He may then pursue the matter by writing to
the Vessel Licence Appeal Committee, explaining why he
thinks he should be exempted from the relevant provi-
sions in the regulations . The chairman of this committee
is a Departmental licence appeals officer who devotes full
time to this task and handles routine cases without fur-
ther referral .

Unusual or controversial cases are referred to the full
committee, consisting of the chairman and two other
public servants . The committee reviews decisions made
by the licensing section, considering any new information
that may have become available and referring to past
decisions . If the committee has any doubt about the
appropriate decision, it denies the appeal and informs the
applicant of his right to appeal to the Pacific Region
Licence Appeal Board.

This appeal board is largely independent of the
Department. All six members are appointed by the Min-

ister ; the one Department employee on the board serves
as chairman and secretary but does not vote on decisions .
Four are retired fishermen with broad knowledge of com-
mercial fishing, and the other is selected for his general
knowledge of the fishing industry. The board meets in
Vancouver one or two days each month.

Applications for appeal to the Licence Appeal Board
are submitted in writing, and applicants are encouraged
to appear in person before the board. After the appellant
presents his case, the board deliberates and sends its deci-
sion to the Minister with the details of the appeal . The
Minister, finally, considers the case and the board's rec-
ommendation . He may request more information from
the board, or ask it to reconsider its decision, but in most
cases he accepts the recommendation and informs the
appellant of his decision .

The grounds for appeal are set out in some detail in the
Pacific Fishing Registration and Licensing Regulations ;

they refer to late applications for reasons beyond the con-
trol of the applicant, injury, industrial disputes and acts

of God among other things . In 1981 the appeal board
considered 160 appeals, about half of which were
approved and half denied .
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When a new limited-entry licensing system is intro-
duced, a temporary special appeal committee is usually
struck to deal with the typically numerous applications
from fishermen who fail to qualify under the regulations
but feel they are entitled to a licence . These special com-
mittees are chaired by the chairman of the Vessel Licence
Appeal Committee, and they usually operate within well-
established guidelines. Applicants who are denied their
appeals by a special committee may apply further to the
appeal board .

Many fishermen are cynical about, and distrustful of,
this elaborate appeal system . These feelings appear to
result from unnecessarily secretive aspects of the appeal
process . The grounds on which appeals are made are
never disclosed, nor is the board's rationale for approving
them. So, even though an approval may be entirely
appropriate, outsiders have no basis for assessing this . In
the circumstances of the fisheries, where the granting of
licences affects not only those who receive them, but also
indirectly the welfare of all the other fishermen who may
be competing for the same catch, this arrangement is
bound to cause discontent . Finally, it is questionable
whether two levels of appeal are required and whether, in
light of experience, the Minister needs to retain the power
to make final decisions .

I have concluded that the existing structures and pro-
cedures for appealing decisions relating to licensing are
unnecessarily cumbersome, and therefore make the fol-
lowing recommendations :

37 . The Pacific Fishe ries Ucensing Board should hear all
appeals from decisions of its executive director con-
cerning licensing, and decisions of the board should be
final and binding.
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38. Appeals to the Minister of Fisheries should be discon-
tinued.

39 . The presentation of all appeals to the board and all
board decisions should be open to the public .

Other responsibilities of the board relating to fleet
rationalization are described in the following chapter .

Conclusion

The policies the industry now lives under have grown
like topsy over the past decade; hard lessons have been
learned from this experience, and it is now time for a
comprehensive and systematic licensing system that will
provide the means of meeting today's challenges .

The recommendations in this chapter are wide ranging .
As a package they are intended to introduce a licensing
framework that will modernize the methods of allocating
fishing privileges, meet the government's commitments to
existing licence holders and, at the same time, provide the
means to cope with the urgent problem of fleet rational-
ization . The proposed system will also advance other
objectives of public policy relating to allocating rights,
transfers, concentration of holdings, payments to the
public treasury and ancilliary administrative arrange-
ments .

The three succeeding chapters address specific policies
for licensing individual fisheries and rationalizing fishing
for the future . There I recommend specific steps for mak-
ing the transition from present arrangements to the new
licensing system. The salmon and roe-herring fisheries
are dealt with in Chapter 9, all other commercial species
in Chapter 10, and opportunities in mariculture and
ocean ranching are discussed in Chapter 11 .

6. Commercial Fisheries and Ma ri culture . p. 14.

7 . Commercial Fisheries and Mariculture . p. 6.

8 . New Democratic Party, Exhibit # 136, p . 2 .

9 . The Public Regulation of Commercial Fisheries in Canada . Ec o-
nomic Council of Canada, Ottawa, 1981 . p. 45 . See also Reforming
Regulation . p. 77 .
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CHAPTER 9

RATIONALIZING THE
SALMON AND ROE-

HERRING FISHERIES

. . .the one clear point is that if there were
fewer vessels exploiting the resource, the eco-
nonvc returns to those remaining in the
industry would be increased and from the
management point of view, the chances of
severely depressing or wiping out a stock
entirely by over-fishing, would be reduced .

THE FISHERIES ASSOCIATION OF B.C. '

This and the following chapter reveal a history of fail-
ure to provide regulatory policies that will promote
orderly development of the fishing fleets . In fishery after
fishery, measures to control excessive expansion of
fishing capacity have been introduced too late, or ineptly .

The result is too large a fleet for the available catch . The
pressure on the stocks is excessive and the economic
returns to fishing are depressed . Nowhere is this failure of
policy more evident than in our two biggest fisheries,

salmon and roe-herring . Because they are our two domi-
nant fisheries, and because they are so closely linked, I
deal with them together in this chapter, leaving all the
other commercial fisheries to the chapter following .

At the time of this inquiry, the fisheries have been par-
ticularly depressed by weak international markets,
modest runs of fish, exceptionally high interest rates and
escalating fuel costs, among other things. While these
pressures are serious in themselves, they also aggravate
the much more fundamental and longer-term problem of

excess fleet capacity . The causes of this excess capacity
are much more directly in the hands of the fisheries
authorities, and because of it a temporary weakening in
market conditions causes severe adversity .

To understand these fisheries' problems and my recom-
mendations for solving them requires understanding why,
given that the value of salmon and roe-herring catches
has risen substantially over the last decade, the returns to
fishing have not also risen . The answer is that the cost of
fishing has increased, not just because the prices of
labour and capital have risen as they have everywhere,

but also because the fishing fleets have expanded unpro-
ductively. This reflects the general tendency - explained
in the preceding chapter - of common-property fisheries

to overexpand harvesting capacity. The catches, now
spread over grossly oversized fleets, must bear the cost of

all the excess capacity . This is a result of faulty regulatory

policy. And the policy that has encouraged, or at least
permitted, this to happen will also allow any future gains
from enhanced resources or higher prices to be dissipated
in further redundant fleet expansion . This chapter there-

fore recommends fundamental changes to reverse these
trends .

THE SALMON FISHERIES

The salmon fleet's size and structure, and its technical
sophistication, have changed significantly in recent years,
so that it is now among the world's most advanced small-

boat fleets. Of particular interest are the changes that
have taken place since limited-entry licensing was intro-
duced to control unwarranted expansion of the salmon
fleet in 1969. As shown in Figure 9-1, the number of
vessels in the salmon fleet has declined fairly steadily
since then . By 1980 only 4707 vessels were reporting
salmon landings compared to 6104 in 1969 . (Note that

these figures refer to the number of vessels that reported
landings . The number of vessels licensed is somewhat

higher . )

Figure 9-1 Composition of the salmon flee t

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Sources : For years prior to 1975 . G . Alex Fraser. License Limitation in
the British Columbia Salmon Fishery ; for later years, unpub-
lished data from the Department of Fisheries and Oceans .

The composition of the fleet has changed as well . The
number of seine vessels fishing only for salmon has
increased from 286 in 1969 to 316 in 1980 . The full
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increase in the number of seine vessels is not revealed in
Figure 9-1, however, because many fish for roe-herring as
well as salmon and are therefore included in the combi-
nation category . The number of these combination seine
vessels has increased from 83 in 1969 to 216 in 1980 . The
growth of the seine fleet has resulted from vessels being
transferred from the halibut fleet, from gillnet and troll
vessels converting into seiners, and from new vessels
being added from the Indian "tonnage bank."

The numbers of gillnetters and trollers declined,
mainly from their being converted to seine vessels (which
involved "pyramiding" the licensed capacity into fewer,
larger vessels), but also from their being withdrawn
through the buy-back program between 1971 and 1974 .
However, the declines are not as great as indicated in
Figure 9-1 because an increasing number of vessels carry
both types of gear and hence are included in the combi-
nation category. This has resulted from increased restric-
tions on net fishing, which have induced many gillnet
vesselowners to add troll gear over the years in order to
expand their fishing opportunities .

I..811&ugS and Ee[111t gs

Figure 9-2 illustrates the changing volume and value of
commercial landings since 1969. Salmon prices have risen
considerably over this period, and so the value of land-
ings shows a much stronger upward trend than the
landed weight. However, prices and volume of landings
have fluctuated widely, making the salmon fishery partic-
ularly unstable .

Figure 9-2 Landings and landed value of salmon since
1969

200 r

, r ,

1969 1970 1971 1972 1973 1974 1975 1976 197 / 1978 1979 1980

" including bonus payments .

Sources : Fisheries Stati s ti cs of British Columbia. Department of Fish-

eries and Oceans, Vancouver, various years . Bonus payments

of 1977 from P . H. Pearse and J. E . Wilen, Impact of Can-

ada's Salmon Fleet Control Program . Journal of the Fisheries

Research Board of Canada, Volume 36 No. 7. 1979. p . 766 ;

for later years, bonus payments estimated by Commission

staff.

Table 9-1 shows the number of vessels and value of
salmon landed in each sector of the fleet in 1980. The
combination sector clearly dominates . The year 1980 was
one of low earnings with the total value of salmon landed
falling to $133 million from $187 million in 1979 .

Table 9- 1

gear

gillnet
troll
seine
combinationb

total

Structure of the salmon fleet and value of
landings by gear type in 1980

number of vessels landed value of
r+eporft landi ngs salmon'

(millions of dollars)
1065 14.2
1493 32.6
316 28.2
1833 58.3

4707 133.3

' Includes estimated bonuses.
Includes all vessels that fished with more than one type of gear for
salmon and all salmon vessels that engaged in other fisheries as well .

Source: Vessel numbers and landings compiled from unpublished data
from the Department of Fisheries and Oceans .

Table 9-2 shows the average gross earnings of vessels in
1980 in each of the gear sectors. Because these are aver-
age earnings, they disguise a wide variation in earnings
among vessels in each sector.

In order to indicate the total earnings of vessels in the
salmon fleet, Table 9-2 shows not only the value of
salmon landed but also the value of other species landed
by salmon vessels . The importance of other species (par-
ticularly roe-herring) has increased in recent years and is
especially marked for the seine sector, which landed
nearly as much value in other species as it did in salmon
in 1980.

Table 9-2 Average earnings of salmon vessels in 1980

vessels fishing salmo n
vessels fishing and other species

salmon only salmon other species all vessels

gillnet $12,750 $20,970 $ 2,060 $18,665
troll 21,000 24,700 12,720 22,500
seine 84,940 97,150 62,500 115,280

all vessels $24,980 $30,300 $10,200 $31,000

Source: Based on unpublished data from the Department of Fisheries
and Oceans .

Earnings vary considerably among the sectors of the
fleet for three reasons : the average capacity of vessels in
each gear category varies ; the several species of salmon
differ in value and in their susceptibility to particular
types of gear ; and the same species caught by different
gear types can differ in value.
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Ownership

The ownership of the salmon fleet is widely dispersed.
The larger processing companies maintain fleets of their
own ; other companies involved in fishing own several
vessels each; but most of the fleet is owned by individual
vesselowners .

When limited-entry licensing was introduced into the
salmon fishery in 1969, processing companies that
comprised the membership of the British Columbia Fish-
eries Association owned 13 .2 percent of all salmon ves-
sels . The companies were advised by the Minister that
they would not be permitted to exceed this proportion
and, as the total number of licensed vessels was reduced,
they would have to reduce their fleet in proportion .
Through sales of vessels and the pyramiding of smaller
vessels into larger seine vessels in the years that followed,
the number and proportion of vessels owned by proces-
sors declined, and in 1981 was slightly more than 11 per-
cent of the number of licensed salmon vessels .

These numbers refer only to vessels wholly owned by
processing companies ; they do not include vessels in
which processors have a partial equity or other financial
interest such as a mortgage. From the point of view of
public policy, the important issue is the extent to which
such arrangements are used to "tie" vesselowners and
thereby lessen the competition for fish . Significantly, in
recent years, vesselowners appear to have become less
dependent on processing companies for financial sup-
port, and the companies have preferred to withdraw from
financial commitments to fishermen, so that the control
of the fleet by processors has almost certainly declined .
This year, the largest company, British Columbia Packers
Limited, began to divest itself of some of its fleet (see
Chapter 12), and it appears that the trend toward dimin-
ishing control of the fleet by processors is continuing.

THE ROE-HERRING FISHERY

Figure 9-3 illustrates the history of wide fluctuations in
roe-herring harvests and shows the recent trends in
landed value . As indicated in that figure, earnings in the
roe-herring fishery have been extremely volatile : In the
record year of 1979 when total landed value reached $125
million, gillnet vessels averaged gross earnings of $50
thousand and seine vessels about $268 thousand, but as
in the salmon fishery, a wide range exists around these
averages. The "herring bonanza" of the 1970s was associ-
ated with strong markets for roe in Japan . In 1980, a
weak market, compounded by a fishermen's strike,
caused landed values to decline to $24 million . Landings
were considerably higher in 1981 and 1982, but prices
have stabilized at lower levels . In 1981 the landed value
was $33 million and a preliminary estimate places the
value of 1982 landings at $29 million .

Figure 9-3 Landings and landed value of herring since
1972
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Sources: Fisheries Statistics of Bri tish Columbia. Department of Fish-
eries and Oceans, Vancouver, various years .

EVOLUFION OF THE LICENCE SYSTE M

The salmon and roe-herring licence systems were the
earliest of the limited-ent ry licences introduced and are
particularly complicated . This section sketches their his-
to rical development and present structure .

Salmon Licensin g

The pioneering scheme for the salmon fishery was the
Davis Plan, which was announced in 1968 as -

Measures to increase the earning power of
British Columbia salmon fishermen and to
permit more effective management of the'
salmon resource by controlling the entry of
fishing vessels into the fishery . . . . 2

Background This program's evolution since it was
introduced is described in other publications, and so will
be summarized only briefly here.'

The first step was an attempt to freeze the fleet . All
vessels that had recorded landings of 10 thousand pounds
of pink or chum salmon or the equivalent in other salmon
species in either of the two preceding fishing seasons were
declared eligible for "A" licences (referred to here as
"ordinary" salmon licences). These licences were applied
to the vessel, they were transferable with the vessel, and
the licensed vessel could be replaced. Vessels that had
recorded salmon landings of less than the qualifying
amount were awarded "B" licences at a reduced fee ;
these vessels could not be replaced (and are therefore
referred to here as "temporary" licences) . No new
licences were to be issued.
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The scheme was highly controversial and, in response
to pressures, the government made a number of conces-
sions that had the effect of weakening the freeze on the
fleet . The most important of these relaxed the require-
ment for salmon landings : vessels that had landed any
species equivalent in value to the 10 thousand pounds of
pink or chum salmon (approximately $1,250 worth of
fish) were eligible for ordinary salmon licences . Thus,
about 160 additional vessels, including 60 halibut vessels
and 40 trawlers, were added to the licensed salmon fleet,
and more licences were awarded as a result of appeals .
The result was that the fishing capacity licensed to fish
for salmon was considerably greater than any capacity
previously engaged in the fishery, though the purpose of
the scheme was to prevent further expansion .'

Several special arrangements were made for Indians .
In 1971, any Indian with an ordinary licence could con-
vert it to a new subcategory of Indian licences ("A I"
licences), which carried lower fees but eliminated the
opportunity to participate in the buy-back program intro-
duced at that time . Indians with temporary licences were
permitted to convert them to Indian licences in 1973 .
Until recently, these Indian licences could be transferred
freely only between status Indians, but if the accumu-
lated difference in fees between the ordinary and Indian
licences were paid, the licences could be renewed as ordi-
nary licences and transferred to non-Indians . As the
value of ordinary licences rose over the years, many
Indian licences were transferred to non-Indians in this
way. In an effort to prevent further decline in Indian
participation in the commercial fisheries, conversions and
sales of Indian licences to non-Indians were prohibited in
1980.

At the time of writing, there were 162 temporary
salmon licences whose evolution is complicated . In 1970
the Minister announced that all of these licences would
be renewed only until 1978, then they would be elimi-
nated . When that term expired for the original licensees
(referred to as "original B's"), the 103 vessels remaining
in this category were granted an additional five years to
1983 . These extensions were granted on conditions that

the vessels continued to be operated by the original licen-
see, that they landed salmon every year, and that the
licence privilege could not be transferred . At the time of
writing, 87 licences remained in this category, all of
which are due to expire on December 31, 1983 .

Over the years, some holders of ordinary licences chose
to replace them with temporary licences with a limited
life of 10 years from the date of conversion . There are
presently 27 of these "downgraded B" licences ; 24 of
them will expire on December 31, 1983, and the rest by
December 31, 1988 .

The remaining 48 temporary licences fall into the
"appeal B" category. Many of these are held by fisher-
men who acquired B licences, from either. "original B" or
"downgraded B" licensees, with full knowledge of their
special conditions and limited terms . Most of these
`appeal B' licences expire at the end of 1983. Also
included in this category are 14 licences held by Indians
who acquired temporary licences since 1973, and were
granted indefinite terms, subject to annual review .

In May, 1971 a short-lived buy-back program was initi-
ated to eliminate some of the excess fleet . To provide
funds for this purpose, licence fees for ordinary licences
were doubled . (Those for temporary and Indian licences
were not, on the grounds that these vessels were not to be
eligible for purchase under the buy-back program . )

It soon became clear that limiting the number of ves-
sels was not adequate to control expansion of fishing
capacity because licensed vessels were replaced by larger
vessels - often several times larger - and capital contin-
ued to be invested in more efficient vessels and equip-
ment . In an attempt to forestall this, rules were adopted
that restricted replacements to vessels of no greater
length or tonnage than the vessel being retired ("foot-for-
foot" and "ton-for-ton" replacement rules) . Later, the
freedom to combine licensed tonnage from two or more
vessels into a single larger vessel ("pyramiding") was
prohibited . Nonetheless, as the value of salmon rose,
investment in vessels and equipment continued, and the
fishing capacity of the fleet expanded further .

While the number of licensed vessels in the salmon
fleet has declined from more than 6100 in 1969 to 4171
ordinary, 376 Indian, and 192 temporary licences in 1981
(as shown in Table 7-1), the capacity of the fleet has
grown substantially ; the capital invested is probably sev-
eral times greater now than when the fleet-control pro-
gram was introduced, and because of technological
advances, the fleet's catching power has increased even
more . All of this costly increase in fishing capacity has
been redundant as it contributes nothing to the catch .

Current licensing arrangernents All forms of salmon
fishing privileges are simply limited-entry licences since
they authorize a vessel to engage in salmon fishing and
catch an unlimited quantity of fish . All of the present
licences are issued to vessels, though, in effect, some of
the temporary forms license a person as well because they
prohibit replacement of the vessel, unless it is lost, and
require that it be operated continuously by the owner
originally licensed. The restrictions on the "appeal B"
licences held by Indians are rather unclear insofar as the
vessels are sometimes operated by another member of the
Indian licensee's family .

Salmon licences are renewable annually provided that
commercial landings of some fish are recorded at least
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every second year (one fish is sufficient) . The exception is
the "original B" licences for which landings must be
recorded every year . Temporary licences can be renewed
only for a limited period (though the ultimate life of
"appeal B" licences is unclear) . An ordinary licence can
at any time be converted to a temporary licence at the
option of the licensee .

Several restrictions apply to the gear that may be used .
In 1977 a moratorium on new seine vessels was imposed,
although it has not been altogether effective . In 1981, a
form of area licensing for troll vessels was introduced
that required each licensee to elect to fish either inside or
outside the Strait of Georgia ; those that choose the Strait
are restricted in their freedom to use other gear .

The annual fee, payable upon renewal of licences, var-
ies with licence category as follows :

ordinary licences
vessels less than 30 feet (9 .14 m)
vessels greater than 30 feet (9.14 m)

but less than 15 tons (42 .45 m' )
vessels greater than 15 tons (42 .45 m3)

Indian licence s
temporary licences

$200

$400
$800
$ 20
$ 20

Ordinary licences are transferred automatically with

the vessel ; other transfers can be made only with the
consent of the Minister . Indian licences are now transfer-
able only among status Indians . "Downgraded B" and
"appeal B" licences are transferable, but "original B"
licences are not .

Replacement rales The provisions for replacing
licensed vessels are as follows . Ordinary and Indian
licensed vessels may be replaced upon the prior approval
of the Director General (or, failing that, the approval of
the Minister on appeal), subject to foot-for-foot and ton-
for-ton replacement restrictions . That is, a replacement
vessel must not exceed the vessel replaced in terms of
either length or tonnage. As mentioned, temporary
licences do not permit the vessel to be replaced . Finally, a
new seine vessel can be introduced only if another seine
vessel is retired .

Despite the Department's efforts to tighten the rules
since vessel replacements were first restricted, serious
problems remain. The most fundamental of these calls
into question the adequacy of using hold capacity and
length as reliable measures of vessel fishing power . A

comprehensive measure of fishing capacity would include
a host of other contributing factors, such as engine
power, hull design, electronic apparatus and power
devices for deploying gear. But, as I explained in Chapter

7, simultaneous restrictions on all the dimensions of
fishing power would be virtually impossible to administer
and enforce .

Even the present ton-for-ton and foot-for-foot replace-
ment rules, which apply to only a couple of the fishing
capacity dimensions, are difficult to enforce . First, 85 per-
cent of all salmon vessels have a capacity of less than 15
tons and are therefore not required to be surveyed under
ship's registry requirements of the Department of Trans-
port . So the Department can only apply the foot-for-foot
restriction. Second, when an unregistered vessel is
replaced by a registered vessel, the Department relies on
a length-to-tonnage conversion table . Because the length
of a vessel is only one factor among many that determine
its tonnage, the relationships in this table are somewhat

arbitrary .

Third, even for registered vessels, net tonnage is an
unreliable indicator of hold capacity, since it includes
other elements of interior vessel space as well . Marine
architects can design a vessel to meet tonnage constraints
while increasing hold capacity . Furthermore, classifying
space in the hold inevitably involves subjective judge-
ments . Thus, a replacement vessel can, in fact, have a
greater hold capacity than that of the replaced vessel
even though their surveyed net tonnages are the same.

These weaknesses in fishing vessel replacement rules
are serious, since they fail to limit the physical size of the
fleet . Nor do they prevent new capital investment in ves-

sel improvements, gear and equipment . Thus, they have
done little to alleviate the salmon fishery's fundamental

economic problem .

Buy-back operations When the salmon fleet control
program was introduced in 1969, restrictive licensing was
intended to control further expansion of the fleet . Subse-

quently, a short-lived buy-back scheme was introduced in
1971 to reduce the fleet by purchasing and retiring vessels
with ordinary licences . Funds were to be provided by

licence fees, which were doubled specifically for this pur-
pose (except temporary and Indian licences, since these

vessels were not to be eligible for purchase under the buy-
back program) .

A special buy-back committee, consisting of Depart-
mental personnel and industry representatives, was
struck to carry out the buy-back operation . During the
ensuing three years, 362 vessels were purchased, stripped
of their licences, and resold at auction under a covenant
that prohibited them from engaging further in commer-
cial fishing on Canada's Pacific coast . Some $6 million

was spent on acquiring vessels during this period ; of this,

$3 .4 million came from licence revenues and $2.6 million

from resale of vessels at auction .

Between 1972 and 1974 the market value of salmon

licences increased dramatically from about $250 per
licensed ton to roughly $7,000. Although buy-back pur-
chases were said to drive up these prices, the main cause
was undoubtedly the bumper harvests and record prices
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for salmon and roe-herring, which produced unprece-
dented incomes and overoptimistic expectations . At the
same time, the funds generated from licence fees
remained unchanged, so that the rise in licence values
severely diluted the purchasing power of the revenues .

After 1974, no more vessels were purchased for seven
years, though the increased licence fees continued to be
levied . Then, early in 1981, following new recommenda-
tions to the Minister, the program was reactivated . The
proposal called for funding through a grant of $10 mil-
lion (roughly equivalent to the accumulated fees intended
for this purpose plus interest) and through a further
increase in licence fees. In the end, only $2.9 million was
allocated for this purpose, and its expenditure was lim-
ited to the remainder of the 1980-81 fiscal year .

With these meagre funds, and only six weeks to expend
them, the Department endeavoured to discourage frivo-
lous applications for boat sales by requiring a $100 appli-
cation fee from any owner who sought an offer for his
vessel . Nevertheless, some 350 applications were received
- far more than could be purchased or even appraised in
the time available . By the end of the fiscal year, 26 vessels
were purchased at a cost of $2.5 million . The vessels were
left tied up for seven months near Vancouver and inevi-
tably deteriorated . They were finally auctioned by the
Crown Assets Development Corporation in a very weak
market for about $660 thousand. Since early 1981, buy-
back operations have again been suspended, apparently
pending the recommendations of this Commission .

Roe-herring Ucensing

The roe-herring industry began in 1972 after herring
stocks had partially recovered from a collapse in the
1960s and the Japanese market for roe became accessible
to Canadian producers. The mature fish are harvested by
seine and gillnet vessels in a brief spring season when the
roe is ripe and the fish are about to spawn.

This new, lucrative fishery developed with startling
rapidity, attracting large numbers of vessels, and in 1974
the government attempted to control the fleet's expansion
by restricting the fishery to those who obtained licences
in that year. Anyone could obtain a licence, but to
discourage applicants, an unprecedented annual fee of
$2,000 was levied for a seine licence and $200 for a gillnet
licence, though Indian licences in both categories were
issued for $10. The Department's goal was to issue 150
seine and 450 gillnet licences, but this was greatly
exceeded : 270 seine and 1,400 gillnet licences were issued
initially, far in excess of the capacity required to harvest
the available catch .

The roe-herring ("H") licence, in contrast to the
salmon licence, is issued to persons rather than vessels .
The licensee must designate the vessel to be used, but the

designated vessel can be changed from year to year with-
out restriction on size . The Department, by administra-
tive practice, requires that the licensee have one-third
interest in a designated gillnet skiff and 25 percent in a
designated seine vessel . But Indian licences must be
exercised by Indians. All licences are technically non-
transferable . They must be renewed every year by Janu-
ary 15th, but fish do not have to be landed to qualify for
licence renewal. In 1981, as Table 7-1 indicates, 1293
gillnet and 243 seine licences were issued.

The roe-herring licensing system has given rise to sev-
eral serious problems . The first and most obvious is that
it failed to curtail the size of the fleet to the needed capac-
ity . This was due partly to generous initial eligibility
criteria, partly to the fact that Indian licences continued
to be issued without limit until 1977, and partly to the
fact that in .1974, when restrictions were introduced,
those who had previously engaged in roe-herring fishing
could obtain a second licence, and nearly all did so . Fur-
thermore, only those licences issued in 1974 to first-time
participants were required to be exercised by the licensee ;
those previously were not . Because of the difficulty of
enforcing two sets of regulations, this licensee-operator
rule was abandoned in 1979 .

By making licences nontransferable and requiring that
licences be exercised by licensees on vessels in which they
have ownership, the Department originally intended to
reduce the number of licence holders as they retired or
died . However, it found that prohibiting transfers to a
deceased licensee's spouse or next of kin was difficult, so
the nontransferability rule has been relaxed in these
cases . And, as these fishing privileges have become more
valuable, ways of legally circumventing the nontransfer-
ability rule have been found by way of leases and trust
holdings of the licensees' vessels. Thus, the licences are
effectively transferable, though at some inconvenience
and cost .

Furthermore, because the licences apply to persons,
who can change their designated vessels, there is little to
restrain the growth in fishing power of the vessels used
and hence the expansion of the fleet's fishing capacity . In
this respect the licensing system has been even less
effective than salmon licences, being incapable of con-
trolling the fleet size, which is its main purpose .

The roe-herring fishery is extraordinarily hectic due to
the unpredictable stocks and available catch, the massive
and excessive fishing power, the need to limit the fishing

time to the moment when the fish are about to spawn and
the high values at stake . It is probably the most difficult
of fisheries to manage ; fishery officers, under extreme
pressure and great uncertainty, have to try to restrict
openings to a few minutes in many cases, during which
fortunes have sometimes been made .
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Success in regulating the catch has been mixed at best .
Harvesting targets have been exceeded in many cases,
and in others the fishery officers have been reluctant to
declare openings because the fishing power of the fleet is
so great it would threaten to decimate the stocks . And the
Department's attempt to divide the catch between the
seine and gillnet sectors in prescribed proportions,
described below, has failed to even approximate the tar-
gets .

In attempting to make the fleet more manageable, vari-
ous restrictions have been tried . In 1980, the permitted
net length for the gillnet fleet, where excess capacity is
most extreme, was halved. Last year, a system of area
licensing was introduced . The coast was divided into
three areas, corresponding to the north, south and west
zones I proposed in the preceding chapter, and each roe-
herring licensee was required to choose one area in which
his licence would apply. This has the effect of spreading
the fishing power of the fleet and limiting the number of

vessels that can converge on a particular opening . After
two seasons' experience, opinions about the advantages
of area licensing vary, but the Department and a majority
of fishermen agree that this made the fishery more man-
ageable, enabled improvements in stock utilization and
lowered the fleet's operating costs . It has done nothing to
reduce the fleet's overall excess capacity, however .

This year, a number of seine vesselowners acquired
licences from other fishermen to fish in a second area .
This had the beneficial effect of reducing the roe-heiTing
fleet by one vessel whenever two licences were combined,
and the policy of facilitating this process was consistent
with recommendations in my Preliminary Report . How-
ever, opposition to fleet reduction at a time of economic
recession and high unemployment led to a temporary
suspension of further licence combinations after some 23
licensees had acquired more than one licence .

The roe-herring fishery has had a significant impact on
the development of the salmon fleet . Seine vessels that
fish roe-herring typically fish salmon as well, and high
earnings in roe-herring during the 1970s fueled invest-
ment in vessels used in both fisheries. In the herring
fishery, hold capacity is a much more important con-
straint on the fishing capacity of a vessel, and this has
stimulated the introduction of larger vessels into the
salmon fishery as well .

LICENSING POLICY AND PROPOSALS

To come to grips with the structural problems of these
fisheries and to design policies that will enable the indus-
try to perform more efficiently, as my terms of reference

direct, has been this Commission's most formidable chal-
lenge. The importance of this task is hard to overesti-

mate . My public hearings have revealed that present cir-

cumstances and trends are unsatisfactory to everyone in
the industry : fishermen, vesselowners and processors, as
well as the regulatory authorities . They are a threat to
resource conservation and management and to recre-
ational and Indian fishing interests . And they are a frus-
tration to other Canadians, who watch the wealth in these
exceptionally valuable resources being squandered in
wasteful and destructive fishing effort .

Yet the size and complexity of these two fisheries
leaves them very intractable . In the next chapter I recom-
mend certain straightforward changes involving catch
quotas for certain smaller fisheries that will enable them
to be rationalized fairly simply, but those solutions are
not practical for the salmon and roe-herring fisheries .

At the present time, any system of individual catch
quotas would, in my judgement, be difficult for these
fleets to adjust to and probably beyond the capability of
the Department to administer. The stocks and available
catch of these species are notorious for their wide and
unpredictable year-to-year fluctuations, making it impos-
sible to allocate individual quotas in advance with any
degree of certainty .

This sets the salmon and roe-herring fisheries apart
from the other commercial fisheries in this report .
Because they cannot now be reorganized under a more
advanced form of licensing, I propose special measures to
improve the limited-entry licences and to reduce the

fleets. The solutions are therefore more complicated than
those I recommend for the other fisheries . But on the
basis of all the information and advice I have received,
they seem to me to afford the most effective and equitable
means of redirecting the development of these two most
important fisheries .

The kind of policy changes required to reverse the
adverse trends in the salmon and roe-herring fisheries will
inevitably be difficult, controversial and costly. My
detailed proposals in this chapter constitute a package of
several related components for restructuring licensing
and fleet-development policy for the salmon and roe-
herring fisheries . They include -

i) Changes in the form of licences to harmonize the
salmon and roe-herring licensing systems along the
lines set out in the preceding chapter . These changes
will bring more order to the licensing arrangements,
improve the security of licensees and provide better

means of controlling fleet development.

ii) A fleet-reduction program to reduce the salmon and
roe-herring fleets to half their present size over a 10-
year period . This is aimed at improving the eco-
nomic performance of the industry and alleviating
pressures on the natural resources by facilitating
adequate provisions for escapements.
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iii) A policy of allocating the catch among competing
sectors of each fleet to ensure that a ll will share in
the benefits of fleet rational ization .

iv) Provisions for royalties on landings to capture some
of the financial gains from fleet rationalization .

v) New restrictions on vessel replacement, which -
coupled with levying royalties and eliminating subsi-
dies recommended in Chapter 13 - will dampen
licensees' incentives to expand their fishing power.

Throughout, these major changes are designed to mini-
mize dislocation of established fishermen and vesselown-
ers, to preserve opportunities to enter the fisheries and to
ensure that the costs and benefits of change will be equi-
tably shared .

Experience suggests that recommendations for chang-
ing fisheries should be detailed; otherwise uncertainties
generate resistance to reform. For this reason my propos-
als are more detailed than is common for commissions of
this kind .

Initial licences While new limited-entry licences
should be allocated in future through competition, for the
reasons I explained in Chapter 8, those who already hold
licences should be grandfathered into new fishing privi-
leges, with the proposed longer terms . Thus -

1 . All existing ordina ry and Indian salmon licences and

roe-herring li cences should be replaced in 1983 by

new licences having 10-year terms.

Most temporary salmon licences already carry definite
terms, and these should not be altered . The "original B"
licensees, particularly, have made strong representations
for extending their privileges further,' but by 1983 they
will have had 5 years' extension beyond the original 10-
year terms . In view of the crucial need to reduce the
excessive number of outstanding licences I cannot recom-
mend that they be extended further, especially in light of
my concern to persuade the government to set fixed
terms on other licences and assure all fishermen that (in
contrast to past performance) all terms will be rigorously
adhered to. Thus -

As required by my terms of reference, my Preliminary
Report contained a number of proposals for reforming
licensing arrangements and other policies affecting fleet
development, most of which are incorporated into the
more comprehensive program recommended in this
chapter . In making the interim recommendations in my
Preliminary Report I left certain matters to be dealt with
in this final report, leaving a range of options open . Sub-
sequently, the Minister announced that, while he
intended to adopt some of the Commission's other rec-
ommendations, action on these proposals for the salmon
and roe-herring fisheries would be postponed until he had
received my final report . In the meantime, I have had
helpful commentary from participants in the public hear-
ings on both the preliminary recommendations and the
issues I left for later resolution .

The specific proposals in the remainder of this chapter
conform to the general framework for licensing policy
developed in the preceding chapter.

Licence Specifications

In Chapter 8, I explained that a commercial fishing
licence should authorize the holder to fish for a particular
species in a defined area and, where relevant, with a
specified type of gear . In addition, it should be issued for
a term of 10 years. Within limits, licences should be
transferable and new licences should be issued through
competitive bidding . The proposals that follow provide
the means of transforming the existing licences for
salmon and roe-herring to incorporate these principles
and at the same time to reduce the fleets .

2 . The existing temporary ("B") sal mon licences should
be renewed unti l the year in which they are scheduled
to expire, then eliminated.

This will mean that 87 "original B" temporary licences
will expire at the end of 1983, the 27 "downgraded B's"
and 34 of the 48 "appeal B" licences will expire in various
years by 1988 .

This leaves the 14 "appeal B" licences held by Indians,
the term of which is subject to annual review. These
terms are the most unsatisfactory of all, having never
been fixed at 10 years like other licences and implying at
least the possibility of indefinite extensions one year at a
time . I therefore recommend that -

3. Appeal "B" salmon licences held by Indians should be
replaced in 1983 by new licences having 10-year
terms, on the condition that they continue to be
exercised by the present licensees .

By adopting this schedule, the status of the temporary
licences will be clarified and all will be eliminated within
a few years . In the meantime, all temporary licensees
should be eligible to bid for new licences during the tran-
sitional period (recommended later in this chapter) as
long as their current licences are in effect . Like anyone
else, they would also be eligible to bid after the transi-
tional period .

In Chapter 8 I recommended that all licences should
be issued to persons or companies, and that they should
designate the vessel to be used . In these two limited-entry
fisheries, the designated vessels must be subject to
replacement rules to control fleet expansion . Neither of
the present licensing systems meet these requirements :
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salmon licences restrict vessel replacements, but are not
issued to persons ; roe-herring licences are issued to per-
sons, but do not restrict vessel replacements . These
deficiencies should be corrected, and the inconsistencies
between the two licence systems eliminated in all new
licences issued . Hence -

4 .

5 .

Each initial 10-year salmon licence issued in 1983
should identify as the licensee, the person or company
that owns the vessel now licensed . The vessel should
be the licensee's designated vessel, subject to replace-
ment regulations.

Each initial 10-year roe-herring licence issued in 1983
should designate a vessel, chosen by the licensee, to be
used by him in exercising his licence and to be subject
to replacement regulations.

Thus, in future, the two licensing systems will be har-
monized ; licences in both cases will designate the licen-
see's vessel and all vessels can be replaced only according
to the replacement rules recommended later in this chap-
ter.

Gear licensing Currently, roe-herring licences specify
that either seine or gillnet gear is to be employed by the
licensee . In the salmon fishery, only seine gear has been
specifically limited ; a moratorium was invoked in 1977 to
prohibit any additional seine gear from entering the
fishery, but ways have been found to circumvent this
restriction. Apart from these restrictions and those on
other gear applied to Gulf trollers referred to earlier, ves-
sels with salmon licences have been free to use troll,
gillnet or seine gear or any combination of these . Control
over the addition of new types of gear on vessels and the
switching from one gear to another is essential in order to
limit the capacity of the fleet . To this end, I make the
following recommendations :

6.

7 .

The present seine and gillnet gear specifications in
roe-herring licences should be retained.

Comprehensive gear licensing should be introduced to
supplement the existing salmon licensing system. To
accomplish this, all salmon licences issued in 1983
should specify the gear to be used by the licensee,
according to the following criteria :

i )

ii)

Where the vessel has landed 90 percent or more
of its salmon catch, by weight, using one gear
type during either 1980 or 1981, the licence
should specify only that gear henceforth.

Licences that apply to combination vessels that
have landed more than 10 percent of their salmon
catch with gillnet and more than 10 percent with
troll gear, in both 1980 and 1981, should hence-
forth authorize the licensee to use either or both
of these gears for the term of the licence.

These rules for eligibility for initial combination
licences should not restrict new combinations of gear,
however . By allowing licensees to combine gear on ves-
sels (which may well be efficient units in certain circum-
stances) they will also reduce the total number of vessels
and thereby promote fleet rationalization . Thus -

iii) Subject to the vessel replacement rules, licensees
should not be restricted in acqui ring from other
licensees the p rivilege to use another type of gear
on their vessels.

Anyone who receives a licence for more than one gear,
either by qualifying for a combination licence initially or
later through an acquisition, should not be permitted to
split them by transferring the right to use one of the gears
while retaining the other . That would give the initial com-
bination licensees an unreasonable advantage and, as
explained in the preceding chapter, would permit more
vessels to enter the fishery . This implies that combination
licences (referring to licences authorizing more than one
gear to fish a particular species, not licences for different
fisheries) must be maintained as such .

Catch allocation Unquestionably, the most sensitive
issue in fisheries regulation is how the available catch is
to be allocated among competing groups . In the roe-
herring fishery two groups compete : the gillnetters and
the seiners . In the salmon fishery, there are more : the
gillnetters, seiners, trollers, sport fishermen and Indian
food fishermen, as well as subsidiary groups like combi-
nation gear vesselowners and charterboat operators .
Each group, knowing that the total catch must be limited,
focuses attention on its share. This is the source of the
gear wars, and the endless debates, generously evidenced
in testimony at this Commission's hearings, about which
user group is more legitimate or has a stronger claim .

The Department has no explicit legislative authority to
allocate the available catch among users . But it has, in
effect, been doing so for years : allocation is an inevitable
consequence of regulating openings and closures and
restricting gear . The Department even has a target for
dividing the roe-herring catch between the seine and
gillnet fleets . But it has never attempted to allocate the
salmon catch according to any explicit formula .

A lively discussion has occurred in recent years about
the desirability of allocating the commercial salmon
catch among the sectors of the fleet. This issue is related

to gear licensing, and not surprisingly small groups (espe-
cially those who see their position in the industry as par-
ticularly threatened) support gear licensing only on the
condition that the catch allocation be fixed also . Three
years ago the Pacific Region Fisheries Management
Advisory Council established a committee to advise on
this matter . After lengthy deliberations, the committee
was unable to reconcile the strongly conflicting positions
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of the three gear sectors in the commercial salmon fishery
and therefore could not agree upon specific recommenda-
tions in its 1980 report . '

For the roe-herring fishery, the Department has osten-
sibly aspired during the last 4 years to allocate 55 percent
of the catch to the seine fleet and 45 percent to the gillnet
fleet . But the managers of this fishery have never been
able to provide so high a percentage to the seine sector,
mainly because finding stocks in the required condition
and available for seining is often difficult . Each sector's
share has been closer to half in recent years .

In my Preliminary Report I reported that in spite of
much support among fishermen who testified at my hear-
ings for catch allocation, I was not prepared, at that time,
to recommend that the Department prescribe the share to
be taken by each sector of the fleet, though I would
reconsider the matter in my final report . In the meantime,
I proposed only that the Department attempt to maintain
roughly the allocations that have been achieved in recent
years, leaving open opportunities for change in the light
of fleet rationalization and other events .

My hesitations at the time of writing my Preliminary
Report reflected, in part, a concern that we could not say
how salmon could best be harvested in the long term
after the fleets were rationalized, and that a catch alloca-
tion formula might well lock in a pattern of harvesting
that would soon become obsolete yet difficult to change .
More importantly, I was concerned that catch allocation
was unmanageable . Advocates of the policy underesti-
mate, in my judgement, the difficulty of apportioning the
catch among the gear sectors in these two fisheries
according to prescribed targets, and I was not prepared
to recommend a policy that might well be impossible to
implement effectively and that could aggravate friction
between the industry and the Department .

Experience in the roe-herring fishery has demonstrated
the Departrhent's inability to meet such targets where
there is only one species and two sectors of the fleet . For
the salmon fishery, with three gear sectors, a large num-
ber of combination vessels, and five major species of fish
all of differing values and susceptibilities to particular
gear, the problems would be magnified considerably.

Since writing my Preliminary Report, I have had an
opportunity to discuss this question further with fisher-
men and others . I remain convinced that the Department

cannot be expected to meet allocation targets with preci-
sion, and that failure to do so would become a new
source of friction . However, it has also become clear that

the absence of policy on this matter creates uncertainty
and apprehensions that are major obstacles to policy
change. Moreover, as I pointed out in Chapter 4, the
pressures on officials in charge of managing fishing oper-
ations are exacerbated by a vague allocation policy, and

attempts to placate competing groups sometimes result in
overfishing.

In the context of the broad program of reorganization
proposed in this report, I have concluded that each com-
peting sector needs to be assured that it will share in the
benefits of fleet rationalization . This implies some sort of
catch-allocation policy, but not necessarily the fixed
catch shares for gear sectors that have dominated discus-
sion of this issue hitherto . Indeed, in the context of
significant fleet reduction, that approach could become
quite inequitable . If shares were fixed by gear category,
and one category were reduced faster than the others
with the cost borne by all, the remaining licensees in that
sector would enjoy disproportionate benefits .

The important thing, after all, is to ensure that all par--
ticipants will share the benefits . I therefore recommend a
simpler criterion for-allocation policy :

8. The Department should endeavour to allocate the
catch among gear sectors of the salmon and roe-
herring fleets so that the average catch per licensee in
each sector increases in equal propo rt ion as fleet
reduction proceeds .

To implement this policy, the average catch of all licen-
sees in each gear sector of the salmon and roe-herring
fleets during the past five years should be calculated . The
Department's target for future years should be an equal
percentage increase (or decrease) from this base among
the gear sectors in each fishery . So if the average catch of
salmon seiners increases, the average catch of trollers and
gillnetters should rise in the same proportion . For these
purposes catches should be measured simply by weight,
with no separate targets for each species of salmon . In
determining average catches, combination boats should
be counted in the gear sector in which they harvest most
of their catch .

It should be made clear that the targets are not binding
commitments on the part of the Department, and that
only if the targets are missed by a significant margin in
any year, will compensating adjustments be made in the
following year. The base catches and targets should be
determined separately for each of the three licensing
areas for roe-herring, and coastwide for salmon . When
area licensing is introduced for salmon (as recommended
below), the base catches for salmon should be recalcu-
lated for each area .

Area licensing In the preceding chapter I proposed
that the coast be divided into three logical regions for
management and licensing purposes : the north, south
and west zones . Licensing in the roe-herring fishery is
already based on these areas, and in view of the two
years' experience with this system and the advice this
Commission has received on this matter from fishermen
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and the Department, I propose that it be continued, with
certain modifications. This innovation reduces crowding
on the fishing grounds during the short season of inten-
sive fishing, it facilitates on-line management of the fleet
and, by reducing the threat of excessive fishing power

being brought to bear on particular stocks, enables better
resource utilization . Moreover, it reduces the fuel and
other costs that are otherwise associated with the whole
fleet ranging over the entire coast.

For the salmon fishery, area licensing has not been
attempted apart from the two-area arrangement for troll
fishing. But a comprehensive area licensing system has
been widely debated for some time and was discussed at
length in this Commission's proceedings .' Undoubtedly,
benefits could be realized from area licensing for salmon
in the form of fleet manageability, resource utilization
and conservation, and fuel and other efficiencies . For rea-
sons explained in the last chapter, the whole coast is too
large an area to regulate as a single unit, and it is treated
as such only because of an accident of political history .

Some fishermen object to area licensing on grounds
that it would adversely affect their catch . On average at
least, this would not happen because, if anything, the
improved manageability of the fleet would enable greater
catches than otherwise. However, individual catches
might be more variable, and the immediate imposition of
area licensing in this fishery would disrupt long-
established fishing patterns: the salmon fleet has, in large
part, become adapted to unrestricted mobility over the
coast, and many vesselowners have invested heavily in
engine power and vessel design suitable for this kind of
operation . For these reasons I refrained from making a
final recommendation on this matter in my Preliminary
Report, noting that I would deal with it in my final report
after receiving further testimony.

I have now concluded that the benefits of area licens-
ing for salmon warrant its introduction ; the problem is
how to make the adjustment . I therefore propose that the
area licensing already applied in the roe-herring fishery
be continued and developed further, and that a transition
to a corresponding system be made in the salmon fishery
through the following specific measures .

9. The three-area li censing system for the roe-herring
fishery should be continued with certain modifications :

i) Instead of one-year-at-a- time choice of area, each
li censee should be requi red in 1983 to select the
north, south or west zone in which to exe rc ise his
li cence for the duration of its term

ii) All new licences issued should apply to only one
zone.

required to select one of the three zones in which his
licence will apply for the remainder of its term. A year
before the zonal licences are issued, the Department
should begin to accept elections of zones from licen-
sees to provide plenty of time for adjustments and
changes as the distribution of the fleet among zones
emerges .

The next three years will provide time to improve earn-
ings through fleet-reduction measures described below
and for vesselowners to plan for modified operations
where necessary .

1 1 . No restrictions, apart from the vessel replacement
rules proposed be low, should prevent a licensee in
either fishery from acqui ring from another licensee a
licence to fish in another zone.

The opportunity to acquire a licence to fish in more
than one zone will enable fishermen to broaden their
fishing opportunities, reduce any risk of greater variabil-
ity in catch resulting from area licensing, and at the same
time reduce the number of vessels in the licensed fleet .

12 . Provisions should also be made for separate licensing
of small or pocket areas that offer suitable opportuni-
ties for small numbers of vessels.

A provision of this kind is needed to enable proper
utilization of roe-herring and salmon where small runs
recurrent in bays or inlets cannot be opened to a large
fleet . Arrangements that would authorize a small number
of vessels will improve utilization . Indeed, in a few recent
cases, informal arrangements have been made on the
fishing grounds to permit a small number of vessels from
too large a roe-herring fleet to fish a small stock . While it
is important to provide legal authority now for such
arrangements, I do not expect them to be invoked for a
very significant part of the harvest for the next few years
at least .

Royalties The proposed initial royalty rates for
salmon are set out in Table 8-1 . The rate of IN per
pound for the higher-valued species and 5¢ per pound for
other species are the same as those I proposed in my
Preliminary Report .

In view of the government's and participants' reactions
to my earlier proposals, an additional comment about the
impact of royalties on the financial position of fishermen
seems necessary . The royalty proposal is coupled with a
proposal for a substantial fleet-reduction program that
could be implemented immediately . With a reduced fleet
and higher catches per vessel, royalties could be paid out
of the additional earnings without lowering fishermen's
incomes .

10 . The government should declare now that before the
1986 fishing season, all salmon licensees will be

However, the Minister recently announced that he
intended to proceed with royalties but postpone fleet
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reduction. I cannot emphasize too strongly that, in pres-
ent economic circumstances, this is not a feasible combi-
nation . While I have emphasized the desirability of pro-
ceeding with royalties without further delay, I cannot
support the government in imposing additional levies on
the fishing industry until and unless the excess fleet is
reduced to improve the returns to fishing or until other
events improve the financial circumstances of the indus-
try so it can afford to pay them. Thus, the failure of the
government to meet its commitment to introduce royal-
ties this year is fortuitous in view of its hesitation in tak-
ing steps to reduce the excessive number of fishing
licences it has issued .

those who have not replaced them with new licences by
that time should expire at the end of their term .

During the transitional period, I propose that only
holders of valid initial licences be permitted to compete
for new licences. Thus-

15 .

Adjusting to a Reduced Fleet

As I have explained, the most urgent task is to reduce
the excessive number of licences authorizing fishing in
these two major fisheries. Moreover, to minimize uncer-
tainties faced by fishermen and vesselowners, and to give
clear direction to the process, explicit targets should be
set for a defined period . I therefore propose a program to
reduce the two fleets by half of their present licensed
capacity over the next decade .

13. A target fleet should be defined as the objective for
fleet adjustment by the end of a 10-year transitional
period ending December 1992. The target should be
50 percent of the present capaci ty licensed to fish in
each of the two fisheries, and the same p roportion of
each major gear sector. For t he herring fishery, and
after 1986 for the salmon fishery, the target should
apply separately to each licensing zone.

That is, by the end of the transitional period, the
capacity of each of the five gear sectors (salmon troll,
gillnet and seine; and roe-herring gillnet and seine)
should be half its present licensed capacity . For this pur-
pose, capacity should be defined in terms of vessel ton-
nage, using the established length-to-tonnage conversion
table where necessary, except in the roe-herring gillnet
sector, which should be dealt with simply in terms of

licence numbers .

14 . In 1983 and in each of the following 9 years, the
Department should allocate by competitive bids new
10-year licences amounting to one-tenth of the target
fleet in each of the 5 categories and, where area licens-
ing applies, by zones . The term of each licence would
begin in the year following the bidding for it .

Bidding one year in advance of the licences' effective
date will allow more orderly forward planning on the part
of fishermen and vesselowners competing for licences .
Bidding procedures to be used are described in detail in
Chapter 8 . Through these means, by 1993 the target fleet
will be fully licensed under 10-year licences, with expiry
dates evenly distributed over 10 years. The licences of

16.

Only holders of valid licences should be eligible to bid
for new licences issued during the transitional period,
and they should be permitted to bid only for licences
issued for the zone and category of their current

licence (eg. herring seine in the north zone) and for a
number of tons of capacity not exceeding the number
authorized under their current licence .

During the transitional period, successful bidders for
new 10-year licences should be required to surrender
their existing licences . Unsuccessful bidders should be
free to retain their current licences, and to compete
for licences issued in subsequent years, until the term
of their licences end.

This implies that until 1993, the existing licence holders
will be protected from competition from outsiders, and
they will be in a privileged position to extend their posi-
tion in the fisheries for up to another decade . While I
think this protection can bejustified during the period of
fleet reduction, it cannot thereafter ; after 1993 any Cana-
dian should be free to compete for new fishing privileges .

After 1993, one-tenth of the licences in each category
will expire each year . If that'sector of the fleet is consid-
ered to be optimal in size at that time, new licences for
equal capacity can be issued ; if not, the appropriate
greater or lesser capacity can be licensed . Accordingly-

17. In the years following 1993, new 10-year licences
should be issued by competitive bids according to the
need for greater or lesser fishing capacity in each zone
and sector of the fleet.

This program provides for a substantial rationalization
of the fleet, according to a prescribed pattern over a dec-
ade . During this period, each initial licensee will have the
following opportunities :

i )

ii)

To continue to fish for 10 years, when his initial
licence would expire.

To compete for a new licence in any or all of the 10
annual competitions, with bidding restricted to
licence holders .

To surrender his licence before it expires, in return
for compensation (proposed below) .

At any time during the transitional period the licensee
will also be free to transfer his licence to someone else .

And after the transitional period, he will be able to com-
pete for new licences allocated thereafter . A licensee who
chooses not to acquire a new licence - the first alterna-
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tive above - will, by the end of 1993, have had 10 years
of fishing without the extra annual charges paid by those
who acquire fresh licences as a result of their bids .

Certain other features of this program should be noted :

i)

ii )

iv)

v)

Licensees will be required to pay no more for new
fishing privileges than they are expressly willing to
pay. At the same time, the concern that restrictive
licensing bestows capital gains on licensees should

end : under these proposals licensees will pay to the
Crown the value of the rights they acquire . More-
over, any subsequent transfers would not provide
vendors with opportunities for gains they had not
themselves paid for .

These procedures enable the government to capture
the full value of the resources allocated for harvest-
ing, as evaluated by the fishermen themselves . This is
consistent with the policy objective indicated in my
terms of reference .

The bidding system will ensure that those who place-
the highest value on fishing will continue to partici-
pate . Segregating bidding by fishery and fleet sector
should eliminate biases that might otherwise arise
from the greater financial strength of certain gear
types . And the limits proposed in Chapter 8 on the
holdings of any single licensee will prevent fishing
privileges from becoming unduly concentrated .

With fixed terms for all licences, licensing will no
longer rest on indefinite government commitments .
Immediately, licensees will be granted the security of
10-year terms, and beyond that, in the normal course
of events, licensees would hold privileges with
remaining terms ranging between I and 10 years .

Further, with new 10-year licences being allocated
every year, newcomers will, after 1993, have the
opportunity to enter the fisheries at predictable inter-
vals by paying the government for licences rather
than paying other licensees through transfers.

When this fleet-reduction plan is combined with the
catch allocation policy recommended earlier, after
the initial 10-year transitional period the catch'allo-
cation among gear sectors will be identical to that at
its inception, since each gear sector will have been
reduced by the same proportion (50 percent) .

Some fishermen have suggested that open competition
for fishing privileges would favour owners of large ves-
sels . This is not supported by the evidence . Statistics on
salmon landings indicate that the gross earnings per ton
of licensed vessel capacity are actually lower for the larg-
est vessels in each gear category . (When herring landings
are added, the largest boats do almost as well, per
licensed ton .) So the system should not discriminate
against smaller boatowners ; in all categories the owners

of the most efficiently structured vessels, and with the
best skipper and crew, will have the competitive advan-
tage.

I propose that Indian licences in the salmon and roe-
herring fisheries be included with other licences in deter-
mining a target fleet . However, as I explain in Chapter 12,
the, government has a special responsibility to protect
opportunities for Indians in the commercial fisheries, and
I endorse an Indian corporation supported by the
Department of Indian and Northern Affairs to assist in
this . By participating in the bidding for new licences, that
corporation would be free to prevent the reduction of,
and possibly increase, Indian participation . These
arrangements are consistent with the general policy I
have advocated elsewhere in this report : that the fisheries
authorities have a responsibility to accommodate pro-
grams to deal with special social problems, but that
designing and subsidizing such programs should rest with
agencies better suited for these purposes .

The magnitude of fleet reduction I propose hei•e is
greater than some estimates of surplus capacity, but
many underestimate the potential capacity of the fleet

unencumbered by many of the restrictions on time, loca-
tion and gear that have been imposed to constrain fishing
power. For example, the seine and gillnet sectors are
commonly restricted to one day of fishing per week dur-
ing the salmon season, and the fishing capacity in the roe-

herring fishery is even more excessive . In view of the
opportunities for relaxing some of the present restrictions
on fishing power, and the inevitable progress in fishing
technology, I have no doubt that half the present tonnage
in these fleets will be capable of harvesting the catch 10
years from now. The need for increased escapements in
the short term, the possibility of increased catches in the
long term through stock rehabilitation and enhancement,
and changes in fishing methods and technology, all raise
additional uncertainties about the best size and structure
of fleets in the future .

I do not suggest that this target fleet will necessarily be
optimal in any technical or economic sense. With the
information available at present, no one can reliably
specify the optimal fleet size and structure (indeed, in the
long run the best fishing system may well include land-
based wiers for certain salmon stocks) . Eight years ago a
Minister's advisory committee recommended that-

The Fisheries and Marine Service should
undertake, as a matter of urgency, an assess-
ment of the relative potential economic
efficiencies of the three major gear types, and
of combination units. Reliable information of
this type is not now available, and is urgently
needed for the guidance of the Buy-Back
Committee .'

I
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But these assessments have still not been made. The
optimal fleet is undoubtedly a great deal smaller than the
existing fleet ; and certainly a reduced fleet could not only
harvest the available stocks more efficiently in an eco-
nomic sense, but would also lend itself to more orderly
harvesting in the interests of resource management and
conservation. As the fleet is reduced, some of the present
restrictions that reduce the efficiency of gear and vessels
can be relaxed, and more meaningful analyses of desir-
able shifts in fleet structure can be made .

VOLUNTARY R-ETERFAlENT
AND COMPENSATION

The arrangements outlined above provide for a smaller
target fleet to be regulated under a much more satisfac-
tory licensing system after the 10-year transitional period .
But it does not provide for any reduction in the fleet's
excess capacity for a decade . We need to supplement
these arrangements with a means of withdrawing licences
during this transitional period, for three reasons . First,
without such provisions, a large number of fishermen and
vesselowners will be dislocated all at once in 1993 ; sec-
ond, the government has some obligation to licensees
whose fishing privileges will be terminated, even though
they are given 10 years' notice ; third and most impor-
tantly, the fishing industry and the Canadian people can-
not afford to postpone for 10 years the substantial
benefits of fleet rationalization .

The latter deserves emphasis. Increased escapements
are needed to rebuild many stocks, and this will be
difficult without some reduction in the overexpanded
fleets. And the economic gain from fleet reduction is
costly to postpone, as a simple calculation can illustrate .
The landed value of salmon and roe-herring in recent
years has fluctuated between $150 million and $200 mil-
lion . It is not unrealistic to assume that half the fleet
could take the catch at half the cost . So if we assume that
the fleet is breaking even at its present size, a fleet half
that size could realize a net gain of $75 to $100 million
annually . For purposes of illustration, with a 15 percent
discount rate the present value of $80 million accruing
each year beginning now is more than $530 million . This
indicates the potential economic advantage of a reduced
fleet.

This calculation of economic gains is obviously over-
simplified, but more sophisticated computations indicate
returns in the same order of magnitude. (Much depends
on assumptions about future catches and prices ; no
change in either is embodied in the above estimate .) It is
an impressive sum, and it reflects the enormous waste
that has been allowed to develop in these fisheries, as I
have repeatedly emphasized .

To realize this gain involves no real economic cost in
terms of demands on new labour or capital, though it
does require compensating those who would be called
upon to retire their labour and capital from the fishery in
the short run. However, as I point out below, even the
required compensation falls far short of the gains .

The earlier the fleet is reduced, the greater the gains
will be . If the $80 million annual gain is postponed for 10
years, its present value falls from $530 million to about a
quarter of this figure . (An analogy is the difference in the
value of a bond or annuity which begins to yield interest
in perpetuity beginning immediately in one case and one
which yields nothing for the first 10 years in the other
case.)

Fleet reduction should be hastened for several other
reasons, the most urgent being-

i)

ii )

iv)

v)

vi)

The critical need to reduce catches in order to
increase wild stocks for at least a couple of salmon

cycles ; to do this without reducing the fleet will be

difficult .

The need to improve management of the fishing pro-
cess and the regulation of stocks and yields, which
will be facilitated by more manageable fleets .

The need to improve the returns to fishing to accom-
modate the imposition of royalties on landings .

The need to improve the economics of fishing in the
face of softening international markets for fish and
rising operating costs in fishing .

The liability of the government in guaranteed loans
to fishermen . As I point out in Chapter 13, the
Department guarantees loans from banks to fisher-
men. Some $50 million in such loans to west coast
fishermen are outstanding at present . I am advised
that, at the time of writing this report, about a third
of these loans are in default, and hence the guaran-
tees could be called upon. So the government is
threatened with the prospect of having to honour
these guarantees to lenders with uncertain prospects
of recovering much of them even if vessels were
seized. Yet the financing problem, as well as the
long-term problem of excess fleet capacity, could be
alleviated if the funds were used instead to retire
licensed fishing units .

The current opportunity, afforded by the depressed
state of the fisheries, to reduce the fleet at relatively
low cost while at the same time providing an alterna-
tive to bankruptcy for many licensees .

A reduction in the fleets would accommodate all of
these needs. If, on the other hand, nothing is done to
reduce excess capacity and prevent it from expanding, I
see little promise for the future of the fishing industry .
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Government's Responsibilities in Fleet Reduction

Recommendations in my Preliminary Report for a
major fleet-reduction program involving purchase of
excess capacity by the government have been widely sup-
ported within the fishing industry ; but others have
expressed reservations about such government interven-
tion, and the government itself has hesitated to endorse
the proposal . I infer that some of the reservations are
based on misunderstandings about the government's
proper responsibilities in this matter . So those responsi-
bilities should be clearly defined .

v
That confusion should surround this issue is not sur-

prising : to propose that government should deliberately
set out to reduce excess productive capacity in private
industry is unusual, and the need arises from a unique

and complicated problem .

The essential point is that the government should issue
no more licences to harvest fish than the resources can
reasonably support, and if it issues too many licences, it
has a responsibility to reduce them. In other words, the
government must accept responsibility for reducing
fishing privileges when they are patently excessive . This
responsibility rests on statutes and innumerable support-
ing documents that explicitly state that the federal gov-
ernment is responsible for conserving and managing fish
resources, and on the fact that fishing fleets can (and
undoubtedly do) impair its ability to do so . Moreover,
federal fisheries policy has historically, and especially in
recent years, been committed to the "orderly develop-
ment of the fisheries. . . ."9 This obviously implies that it
is responsible for promoting economic performance,
which is impeded as fleet capacity is excessive .

If a government issued rights to cut timber, or to take
water from a stream, or to use forage on a range, and it
later became obvious that it had issued too many for the
resource to sustain, we would certainly expect the govern-
ment to cut back on the number and size of the privi-
leges . The present circumstances in our fisheries are par-
allel : the government every year issues far too many
fishing licences for a healthy industry . It must therefore
reduce the number of fishing privileges now outstanding .

Alternatives

The question now is how the government can reduce
fishing privileges in the present circumstances . Some
commentators advocate simply leaving fishermen to go
broke if the resources cannot sustain them . I cannot sup-
port this position . Quite apart from the unacceptability of
a government leaving an industry to flounder after hav-
ing, in effect, invited too many to share in a limited
resource, this proposal confuses bankruptcy with elimi-
nating licensed fishing capacity. When a vesselowner can
no longer meet his financial obligations, his creditor may

foreclose and lay claim to his vessel . It is then typically
sold for whatever it will bring . But the vessel will not
disappear, and the licence will not evaporate ; it will end
up in someone else's hands, as those involved in the busi-
ness of fishing know from long experience :

Unless some form of buyback or other
method to remove fishing power is found, the
vicious circle will continue . Some fishermen
will go broke and either the bank or the
fishermen will sell the vessel to another fisher-
man who will go back out and put more pres-
sure on the resource, taking some fish out of
other fishermens' nets in the process .1 0

In short, it is naive to expect that market forces can be
depended upon to eliminate fishing privileges or the
excess capacity of the licensed fleet .

The most appealing solution is for the government to
establish licensing arrangements that will enable the
industry to rationalize itself. This can be done in some
circumstances through a system of transferable quotas, as
I suggest in the next chapter. But that solution is imprac-
tical at present for the salmon and roe-herring fleets.
Thus, we are driven inexorably to the conclusion that the
government must reduce the number of salmon and roe-
herring licences, and the most equitable means of doing
so is through compensating licensees for voluntarily relin-
quishing their licences .

Compensation Policy

In the course of my public hearings, mixed opinions
were expressed about the effectiveness of fleet-reduction
efforts . Many were critical of the previous buy-back pro-
grams, usually on the grounds that the vessels purchased
were usually small, old and decrepit, and had accounted
for only a small portion of the catch . Hence, their
removal from the fleet did not significantly improve the
performance of the remaining vessels . My investigations
indicate that this criticism is unjustified: the vessels pur-
chased in each gear class had recorded very close to aver-
age landings in that class . In any event, the concern
seems to reflect some misunderstanding . The main point
is that the licences were eliminated ; they could (and
almost certainly would by now) have been transferred to
new vessels with much greater fishing power . Indeed, pur-
chases of older and less costly vessels probably enabled
more licensed tonnage to be removed for the money
expended .

Support for a buy-back is usually qualified ; different
groups have different views about who should bear the
cost, which sectors of the fleet should be reduced most,
who should administer the program and so on . However,
I can report that, since the publication of my Preliminary
Report with its review of this problem and specific pro-
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posals for an independently organized fleet-reduction
scheme, virtually every commercial fishing organization
has expressed support for measures to reduce excessive
fleet capacity, though differences about implementation
remain .

A fleet-reduction program must meet certain condi-
tions. First, the broad pattern of reduction must be
clarified . The vagueness regarding this matter in my Pre-
liminary Report caused anxiety among fishermen .

The proposed vessel buyback program has
been the focus of much discussion and con-
troversy among industry representatives .
Generally, most industry groups have been
receptive to the concept, but they question
the exact form of the program . They express

concern that the final (post buyback) struc-
ture of the fleet has not been articulated,
spelled out clearly, and thus each group is
fearful that it may be adversely impacted by

the program. In other words, each organiza-
tion is concerned that it may [be] the group to
bear the costs, not reap the benefits, of the

program. "

My proposals for reduction to a target fleet over a decade
are aimed at eliminating this uncertainty .

Second, it must be a substantial program, sufficient to
withdraw a significant amount of licensed capacity to
cushion adjustment to the proposed target fleet . Third, it

should concentrate on licences as opposed to vessels .
Fourth, fishermen and vesselowners should participate in,
and have an influence on, the program's operation. Fifth,

the cost should be shared between the government and
those who expect to benefit most directly from fleet
rationalization, namely holders of fishing licences . Sixth,
the program must have financial integrity ; that is, it must
have its own sources of funds and the ability to manage
its own revenues, and it should be financially account-
able. Its activities must be designed to minimize upward
pressure on the value of licences as the fleet-reduction
program proceeds. Finally, the buy-back scheme must be
buttressed with rigorous rules and administration of the
licensing arrangements to close loopholes, to reduce dis-
cretionary issuance of new licences and to tighten control
of vessel replacement, which otherwise threaten to frus-

trate any attempt at fleet reduction.

Two points deserve emphasis. First, the government's
main responsibility is for licences, not vessels . The num-
ber of boats in the fleet will be governed by the number
of licences issued, but it is the latter which the govern-
ment has created and for which it is responsible . Vessels,
in contrast, are the private property of vesselowners, cre-
ated by them alone. The government's responsibility for
vessels is therefore much less direct . Eliminating excess

licensed fishing capacity is the ultimate goal of a fleet-
reduction program, but reducing the number of licences
issued by the government is the instrument . Sometimes
acquiring vessels may expedite licence acquisitions, but it
should be done only when that is the case . My present

proposals, outlined below, avoid the necessity of the gov-
ernment becoming directly involved in acquiring vessels .

The second point has to do with the appropriate com-
pensation to be paid to a licensee for relinquishing his
licence . The proper amount cannot be less than the value
of the licence in the private marketplace; otherwise, sell-
ing a licence privately would always be more advanta-
geous. Nor should it be much more than this ; any pay-
ments in excess of-the minimum required to retire the
desired number of licences would impair the degree of
rationalization that can be achieved with the available
funds . This point deserves emphasis because a number of
participants suggested that compensation be based on
some factor, such as recent earnings, or the age of the
vessel or fisherman, and so on. For the reasons given
here, these would undoubtedly fail to serve the purpose .

Organization and purpose I therefore propose a pro-
gram aimed at reducing the licensed salmon and roe-
herring fleets during the transitional period, through the
Pacific Fisheries Licensing Board recommended in Chap-
ter 8. Fair compensation will be offered to those who
voluntarily relinquish their licences . Specifically, I recom-
mend that the following steps be taken :

18. During the 10-year transitional period beginning in
1983, the Pacific Fisheries Licensing Board should
reduce the excess licensed capacity in the salmon and

roe-herring fleets ( i .e . the difference between present

and target fleets), offering compensation to licensees

for voluntarily relinquishing their licences .

19. To carry out these purposes the board should have the
capacity and powers to enter into contracts, to deal in
fishing licences and vessels, to borrow and invest funds
and to manage its own finances.

The objective should be to reduce licensed capacity as
quickly and efficiently as funds allow . Since the board's
mandate extends to two fisheries, with funds coming sep-
arately from each (as I propose below), some guidance is
required about the allocation of funds between the two
fisheries . Thus I recommend-

20 . The board should direct its funds to retiring capacity
in the salmon and roe-herring fleets, in proportion to
the funds it receives from each fishery.

21 . For each fishery the board should use the funds avail-
able to it in any year to withdraw as much licensed
capacity as possible by accepting the lowest offers in
tennis of the compensation asked per licensed ton of

vessel capacity .
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To deal with roe-herring gi llnet licences that will not
specify vessel tonnage, the board should ascribe to them
a standard tonnage for this purpose, based on the statisti-
cal average catching power of these vessels relative to
seine vessels .

There will be no need for the board to focus its activi-
ties on individual gear categories within each fishery
because the catch allocation proposal made earlier in this
chapter will protect the interests of licensees in each sec-
tor in any event . Nor should the board concern itself with
the zones in which the retired licences apply ; those in
areas where capacity is most excessive will carry the low-
est value in any event .

To retire licences at the lowest cost, the board should
regularly and publicly invite sealed-tender offers for
licences from licensees in each of the two fisheries and
accept the lowest offers within the funds available . I
intend that the board should not normally acquire vessels
with the licences, but circumstances might arise in which
acquiring options on licences or vessels, or both will
prove expedient. But whatever means it chooses, the
board should be free to respond to the most favourable
offers it receives, unfettered by political or social priori-
ties . First and foremost, the board's thrust should be to
reduce licensed capacity in excess of the target fleets .

Funding Financing the compensation program should
be shared by the industry - because it can expect to
share the benefits - and by the government - because it
is directly responsible for ensuring that only the proper
number of fishing privileges is issued .

22. Funds should be made available to the Pacific Fisher-
ies Licensing Board from four sources:

i) An initial grant from the federal government of
$10 million .

ii) A payment each year equal to the royalties paid
in that year on roe-herring plus one-half of the
royalties paid on salmon (the other half to be
devoted to resource enhancement as described in
Chapter 5). This amount should be doubled by
means of a dollar-for-dollar matching grant from
the federal treasury .

iii) Payments from the federal government each year
in amounts equal to the revenues from competi-
tive bids for salmon and roe-herring licences.

iv) Borrowing. The board should be empowered to
borrow, against its anticipated revenues, a maxi-
mum of $100 million.

The initial grant approximates the amount of extra
licence fees, with interest, that have already been col-
lected for fleet-reduction purposes in recent years and not
yet expended . Revenues from royalties, matched by the

government, and from licence sales will provide the
board's on-going funding . The borrowing power will
enable the bbard to generate the considerably greater
benefits from reducing the fleet as much as possible in the
early years, before it can realize much of its income . I
emphasize that the proposed corporate structure of the
board is an essential condition of the recommended fleet-
reduction program. Only in this way can the funds allo-
cated for this purpose be accounted for separately and
freed from the vagaries of year-to-year government
budgeting. The established procedures of the Treasury
Board and governmental departments are not suited to
an operation such as this, which must be flexible, busi-
nesslike and capable of making quick and independent
financial decisions . The operation should be largely sepa-
rate from the Department of Fisheries and Oceans and
provide for a large degree of control by the fishing indus-
try . The proposed corporate structure thus would meet
the essential conditions for an effective fleet-reduction
program .

The target fleet will be achieved by 1993. After that
time the more systematic licensing system will provide
the government with much better control over fleet devel-
opment, and the need for the board to be involved in
compensating licensees for relinquishing licences should
therefore be reviewed. The board should continue with its
responsibilities over licensing and appeals, however .

Economic and Financi al Consequences

The economic implications of these proposals can be
illustrated by considering the range of possibilities. At
one extreme, no licences would be retired during the
transitional period . Assuming conservatively, as before,
that the fleet now breaks even, and that there will be no
increase in fish catches, costs or prices in excess of
inflation, no gains would accrue until the end of the tran-
sitional period in this case. Then, with the fleet reduced to
half, the roughly $80 million annual net gain referred to
earlier would begin to accrue . At a 15 percent discount
rate, the present value of that future stream of net gains
(beginning 10 years hence) is $132 million .

At the other extreme, the Pacific Fisheries Licensing
Board would purchase and retire all the capacity in
excess of the target fleet in the first year . Then the $80
million annual gain would begin to accrue immediately,
and would have a present value of $533 million .

A third and middle possibility is that the temporary
licences would be phased out as I propose, and the
capacity in excess of the target fleet would be withdrawn
in equal increments in each of the 10 years of the transi-
tional period . In this case, the present worth of the gains
is $308 million .
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The compensation payments required in each of the
three cases can also be estimated . In the first case, they

would be zero . The other cases require assumptions
about licence values ; for illustrative purposes we might
assume that salmon licences are valued at an average of
$50 thousand, roe-herring seine licences $65 thousand
and gillnet licences $17.5 thousand, and that these will
decline at a steady rate to zero when they expire in 1992 .
To purchase and retire half the licensed capacity in the
first year would thus require $132 million in compensa-
tion payments, and for the middle case the compensation
payments would be spread over the 10-year transitional
period and have a present value of $50 million. So even
allowing for reasonable compensation, the financial
benefits of reducing the fleet are substantial .

The prospects of this scheme from the government's
narrower financial viewpoint can be summarized as fol-
lows . Its direct financial contributions consist of an initial
grant of funds already collected from the commerical
fishery for this purpose, and additional funds to be col-
lected mainly from the fishing industry . On the revenue
side, the proposed roe-herring royalties and half the
salmon royalties will initially amount to roughly $7.5 mil-
lion annually, and without allowing for any increase in
landings, real prices, or royalty rates, this has a dis-
counted (at 15 percent) present worth of $50 million . The
half of salmon royalties directed to enhancement is addi-
tional .

Further revenues will accrue in the form of annual pay-
ments in respect of the bonuses bid at licence auctions,
and in the long run this can be expected to yield the
largest revenues . The target fleet's net return is estimated
at $80 million annually, and as long as the auctions are
competitive the largest part of this can be expected to
eventually be reflected in bonus payments . But because
of the lags involved in this scheme (throughout the subse-
quent decade some licensees will hold licences acquired
during the transitional period and before the target fleet
is reached) the full amount will not be realized in annual
payments until the nineteenth year . If we assume these
payments will rise steadily from the first year to $80 mil-
lion in the nineteenth year, they have a present worth
(discounted at 15 percent) of $158 million . I exclude reve-
nues from fishing vessel licence fees because I have sug-
gested that they should cover no more than administra-
tive costs .

The government's financial participation in this pro-
gram should be viewed in the light of my complementary
proposals in Chapter 13 to abolish subsidies and tax con-
cessions, which have recently amounted to several mil-
lions of dollars annually, and the government's liabilities
in loan guarantees.

Vessel Disposal

I have emphasized that the board should concentrate
on retiring fishing privileges, not vessels . But if it finds it
expedient to acquire vessels, it should be free to dispose
of them whenever they will bring the best price, in Pacific
fisheries or elsewhere, and to recycle the receipts for addi-
tional withdrawals of licences . I am advised that a num-
ber of developing countries (among which are those that
Canada accords priority for economic aid)" have
expressed a considerable interest in west coast fishing
vessels . I therefore recommend that-

23. The Canadian government's foreign assistance agen-
cies should carefidly examine opportunities for dispos-

ing of surplus vessels in ways that would complement
this fleet-reduction program.

VESSEL REPLACEMENT POLICY

A fleet-reduction program will have a lasting effect
only if the remaining fleet can be prevented from expand-
ing its capacity. As already explained, under the restric-
tive licensing of the salmon fleet the number of vessels
has declined, but the remaining vessels are larger, more
powerful, more expensive and much more efficient in
terms of catching capacity. In effect, much of the pro-
jected benefit from past licence limitation and buy-back
activities has been dissipated through vessel replacement.
Obviously, the existing restrictions on replacement are
seriously deficient as means of preventing expansion of
fishing capacity .

In my Preliminary Report I recommended, as an
interim measure to discourage further investments in new
vessels, that replacement rules for salmon vessels be
made more stringent by reducing the eligible size of a
replacement vessel from 100 percent to 80 percent of the
length and tonnage of the vessel being replaced . This pro-
posal has been criticized : it has been argued that, among
other things, such a rule would impinge unfairly on own-
ers of small vessels, because a 20 percent reduction in
some small vessels would leave them unseaworthy, unsafe
and inefficient .

Concern focuses on replacements of old vessels with
newly constructed, more powerful vessels . In the context
of the fleet-reduction program proposed above, which
will leave large numbers of used vessels on the market,
this problem can best be solved by prohibiting additional,
newly constructed vessels from entering these fisheries for
the time being. I therefore propose the following :

24 . No new vessels, except those already under construc-
tion at the time this report is released, should be eligi-
ble for any commercial fishing licence during the 10-
year transitional period. Exceptions might be neces-
sary for new fisheries or unusual ventures, but not for
any of the developed fisheries .



RATIONALIZING THE SALMON AND ROE-HERRING FISHERIES 11 7

25. licensees should be permitted to replace their vessels
with vessels that already carry commercial fishing
licences, subject to the established foot-for-foot and
ton-for-ton replacement limits. Herring gillnet licen-
sees should be free to replace their punts with other
punts without restriction .

26. The Paci fic Fisheries Licensing Board (proposed in
Chapter 8) should be asked to consider whether a new
vessel replacement policy .is needed after 1993 and to
recommend accordingly .

These proposals will enable any vesselowner who
wishes to replace his vessel, or whose vessel is destroyed,
to replace it with another vessel, as long as the replace-
ment meets the size criteria and is not newly constructed .
The fleet-reduction program should ensure a ready sup-
ply of already-licensed commercial fishing vessels over
the transitional period.

After the transitional period, the Pacific Fisheries
Licensing Board can respond to needs for adjusting fleet
size and structure by increasing or decreasing the capac-
ity it licenses in each sector through allocating new
licences . This will afford an effective means of controlling
the fleet . Coupled with the proposed royalties, elimina-
tion of subsidies and vessel replacement controls, these
arrangements should offset tendencies toward fleet
expansion .

LONGTERM POSSIBILITIES

The set of proposals in this chapter is an attempt to
break the log jam in fleet rationalization . They are ambi-
tious, but they are manageable, and I see no piecemeal
measures that offer much promise. The measures sug-
gested are designed to provide the framework of govern-
mental regulation and to engage the industry in trying to
improve its own structure and performance .

But I want to emphasize again that these licensing
arrangements will need continuing adaptation and devel-
opment . If my proposals are followed through, we can
expect that in 10 years the fleets in the salmon and roe-
herring fisheries will be much smaller and will be enjoy-
ing increased economic returns . They will be controlled
by much more satisfactory licensing arrangements that
will identify a group of licensees with each of the three
management regions . But it will not be an ideal fleet .
Unless available catches increase dramatically, some sec-
tors will need further reduction, especially in the herring
fishery, but also probably in the salmon fishery as tech-
nology develops and new innovations for producing and
harvesting are introduced. Moreover, the composition of
gear types in the fleets will need to be altered with time .

As I explained earlier, the basic approach to regulating
fleets through restrictions on vessel dimensions is inade-
quate for the long run. Indeed, the changes I propose in

this chapter for these two major fisheries do not lead to
such a durable system as those I propose for smaller
fisheries in the next chapter . So, in implementing the rec-
ommended changes, the fishermen and the government
should also begin to consider subsequent steps . These will
have to be geared to the changed circumstances of that
time, but some possibilities deserving examination are
these :

i) Individual catch quotas. Individual quotas of the
kind I propose for other fisheries in the following
chapter would be more difficult in the salmon and
roe-herring fisheries, but with smaller fleets licensed
by gear, and with area licensing, the possibilities will
be much more feasible, especially for herring . The
United Fishermen and Allied Workers Union has
developed ideas along this line for the roe-herring
industry, though in my opinion their suggestions
could be improved by relaxing the proposed rigid
equality of nontransferable quotas and the require-
ment that all licensees continue to fish each year .13 A
system closer to that I propose in the next chapter
for the food and bait herring fishery may well afford
a feasible means of promoting rationalized fishing .
With gear licensing and catch allocation, such a sys-
tem need not be introduced all at once; the most
suitable sectors, such as the gillnet sector of the roe-
herring fishery in the south zone, could be attempted
first. In the salmon fishery, the troll sector in certain
areas probably offers the most promising opportuni-
ties ; and with experience with quotas in other fisher-
ies, the fishermen are likely to react to this approach
more receptively than they have hitherto . Washing-
ton State trollers are already investigating such a sys-
tem .

ii) Cooperatives. In principle, the roe-herring fishery
lends itself well to a cooperative of fishermen within
a gear sector and area. The cooperative itself could
organize an efficient fishing plan, dispatching the
number and kind of vessels required to take the
catch and dividing the returns among the members
according to their shares. This might be combined
with an individual catch quota system, which would
be the basis for determining shares. Groups of
salmon fishermen, such as gillnetters, who tradition-
ally fish a particular estuary, might find it advanta-
geous to establish similar arrangements under sub-
zonal licensing .

iii) Pocket fisheries . With other changes in fisheries
management and administration proposed elsewhere
in this report, we can expect that potential benefits
from issuing a limited number of fishing privileges to
harvest small stocks in specific areas will increase in
future . This arrangement could of course be linked
with fishermen's cooperatives .
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iv) Mariculture leases . In Chapter 11 I propose a system
of mariculture leases for ocean ranching salmon and
advocate a few early pilot projects . In the longer

term, this system may prove advantageous on a
larger scale, as it has in other countries .

I emphasize that these are not recommendations, only
suggestions to be considered for the longer term .

At the outset of this lengthy chapter I indicated that
my proposals were directed toward four main objectives .

The first was to improve the economic performance and
management of the salmon and roe-herring fisheries by
reducing the excessive fishing capacity . The proposed

fleet-reduction program is designed to accomplish this,
and will go a long way toward rationalizing these fisher-

ies. The second was to ensure that the smaller, healthier
fleet would not expand to frustrate the reduction effort.

Removing subsidies for vessel construction and improve-
ments (recommended in Chapter 13), prohibiting new
vessels from these fisheries, and the proposed royalties
will all reduce the tendency for fleets to expand . More-

over, the comprehensive gear licensing proposal will
remove an important avenue for expanding fishing

power.

The third goal was to ensure that the necessary changes
would be fair to those directly affected and would not
forcibly and suddenly disrupt fishermen and investments
committed to these fisheries . Thus my proposed fleet-
reduction plan is phased ; it provides security and predic-
tability for at least 10 years ; it offers established licensees
several options including protection from outside compe-
tition for new licences and compensation for voluntary
withdrawal, and it affords continuing assurance that the
catch allocation will be fair to all sectors .

The fourth objective was to introduce a more system-
atic and effective licensing system . My recommendations

in this chapter would remove the inconsistencies between
the licensing arrangements for these two related fisheries,
provide long-term security to licensees, eliminate a vari-
ety of unnecessary regulations, and provide a regular
opportunity for the government to adjust the number and
type of licences outstanding.

The combined effect of all these changes should pro-
vide the framework needed for a successful program of
fleet reduction which, in turn, is the key to lasting
improvements in these fisheries .
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CHAPTER 10

LICENSING THE SMALLER
COMMERCIAL FISHERIES

. . . there now exists an array (of licences)
which is administratively most vexatious,
which sorely challenges the data banks and
competence of licensing and field personnel
to implement and enforce, and which often
confuses and frustrates fishery participants .

DEPARTMENT OF FISHERIES AND OCEANS'

In Chapter 8 I outlined a framework for a comprehen-
sive licensing policy for commercial fisheries on the
Pacific coast, and in the preceding chapter l dealt with
the two most important of these, the salmon and roe-
herring fisheries . This chapter deals with the rest . They
depend on a wide variety of natural resources and sup-
port substantial economic activity with landings of $30 to
$35 million annually, although this is only about one-
quarter of the value of salmon and roe-herring .

The recent volume and value of landings in these
smaller fisheries, and the relative prices of the products
are shown in Table 10-1 . The fisheries have little in com-
mon. Some, like abalone and spawn-on-kelp, yield
extremely valuable products, while others are marginal or
uneconomical. New fisheries, like the geoduck fishery,
contrast with the very old and mature fisheries, such as
that based on halibut . They include groundfish, pelagic
fish, shellfish and crustacea. And the technology of
fishing varies, as does the productivity and condition of
the stocks.

Serious difficulties have arisen in managing most of
these fisheries, and for some of the most important the
problems have become acute. This is not due to inaction
on the part of the Department of Fisheries and Oceans,
but rather to the lack of a coherent and effective licensing
policy . The review in the following pages reveals that it
has not provided a framework within which the industry
could evolve efficiently, with the result that major
changes are now required to overcome profound struc-
tural problems and to ensure that they do not recur .

The Department has responded to rapidly changing
events with innovations in licensing as they appeared to
be needed . Only 14 years ago anyone could fish commer-

cially for any fish on the Pacific coast . The controversial
Davis plan was introduced to control the salmon fleet in
1969 and a different scheme for roe-herring was initiated
in 1974. Since then one fishery after another has
expanded, overexpanded and belatedly been subjected to
restrictions on additional entrants through a licensing
program. As a result of this flurry of licensing, participa-
tion in all of the major fisheries is restricted to the limited
number of licence holders shown in Table 7-1 . Eleven
forms of restrictive licences are now in place on the
Pacific coast, several with subcategories, as well as a vari-
ety of permits and other authorizations .

Table 10-1 Volume and landed value of the major com-
mercial species in Bri tish Columbiaa

landings in 19 S1 °
approximate

price
volt me value In 1981

(metric tons) (million dollars) (dollars per pound)

salmon 74,476 154.3 $0.56 to $2 .20°
herring (roe) 29,300 32.9 0.51
herring (food & bait) 8,663 2.2 0.12
halibut 2,159 6.4 1.35
sablefish 3,720 4.9 0.88
grey cod 5,154 2.7 0.24
ling cod 1,780 1.6 0.41
rockfish 9,029 3.0 0.15
sole 4,282 2.2 0.23
pollock 1,106 0.2 0.11
turbot and flounder 1,149 0.2 0.09
dogfish 755 0.1 0.08
tuna 200 0.4 0.91
other pelagic and
estuarial specie9° 261 0.8 1.46
crab 1,191 2.6 0.99
shrimp and prawns 839 2.6 1.41
geoducks 2,620 2.1 0.36
abalone 73 0.7 4.25
clams and horse clams 754 0.7 0.41
herring spawn-on-kelp 186 3.0 7.33
hake 6,200 0.9 0.0 6
other fish and fish
products` 2,452 1 .0 0.1 8

'T'he figures in this table do not correspond in all cases to the figures in
the text because of different sources of data .

° Preliminary data from the Department of Fisheries and Oceans.
` The low figure is for pinks, the high for chinook .
° Includes skate, sturgeon, eulachons, smelt.
` Includes non-food fish, octopus, salmon roe and other fish .

The specific recommendations in this chapter for
improving licensing arrangements for these smaller
fisheries follow from the framework for commercial
licensing policy outlined in Chapters 7 and 8. There I
explained the inherent weakness of limited-entry licences
and the superiority of quota licences as means of allocat-
ing fishing privileges and promoting orderly fleet devel-
opment . In Chapter 9 1 have recommended that limited-
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entry licences be retained for the time being for the
salmon and roe-herring fisheries because the special char-
acter of these two major fisheries makes individual catch
quotas impractical . But those obstacles do not exist, or at
least are more manageable, in these smaller fisheries, and
so I propose that they should be managed henceforth
under quota licences .

Well-designed quota licences for these fisheries will
undoubtedly promote fleet rationalization, enable better
management and, once in place, will be advantageous to
those involved in the fisheries. The most sensitive task is
that of making the transition from the present arrange-
ments equitably and without causing dislocation of estab-
lished interests . I therefore turn first to propose general
procedures for effecting the transition to quota licences
for all of these fisheries .

TRANSITION TO QUOTA LICENCES

Most of these fisheries are now regulated under
limited-entry licences and, in many cases, too much
fishing capacity has been licensed . Quota licences will
provide a much more suitable system for managing and
rationalizing the currently distorted structure. A major
theme in this chapter is therefore how to transform lim-
ited-entry licensing into a system that enables the allow-
able catch to be allocated directly among licensees .

Initial Quota Licences

The shift from an established limited-entry licensing
system to individual quotas will require procedures to
bridge the old and the new. In Chapter 8 I concluded that
fishermen who have demonstrated a dependency on a
fishery should be "grandfathered" in under new licensing
arrangements. When quota licences are introduced, the
fairest way to allocate the allowable catch among the
established participants in the fisheries is according to
their shares of the catch in the recent past . The selection
of the base years for determining past participation is
important, however; long periods dilute the impact of
abnormally high or low catches in any one year, but they
tend to discriminate against recent entrants and those
who have recently increased their catch shares. On the
other hand, a very short period - such as a single season
- can lead to serious distortions among fishermen . My
recommended choice is intended to strike a reasonable
balance between extremes .

1 . Where a quota licensing system replaces an estab-
lished limited-ent ry system, all owners of licensed ves-
sels that were eligible to fish for the relev ant species
and reported landings in 1980 or 1981 should be
issued ini tial 10-year quota licences .

2 . The amount of quota authorized under each licence
should be determined with reference to the licensee's

reported landings in 1980 and 1981 and the total
allowable catch, as follows:

i) Where the total reported landings of all eligible
licensees averaged over 1990 and 1981 is equal to
or greater than the total allowable catch of the
fishery, the total allowable catch should be
divided among all eligible licensees in propo rt ion
to their shares of the catch averaged over 1980
and 1981 .

ii) In all other cases (that is, where there is excess
total allowable catch), the licence should a llocate
a quota equal to the licensee's average reported
landings in 1980 and 1981 .

Through these means the available catch in crowded
fisheries can be divided fairly among eligible licensees,
but the excess in underutilized fisheries will be available
for allocation to anyone .

Later in this chapter, I recommend that quota licences
be issued for specific zones, typically the north, south and
west zones described in Chapter 8, or subzones within
these . To guide the allocation of initial licences among
zones I propose the following :

3. Initial quota licence holders should be required to
select the licensing zone or zones in which their
licences will apply .

i) As long as the quotas identified with a zone by
this method are in total less than the allowable
catch for the zone (less a reserve for appeals),
quota licences should be issued without adjust-
ment .

ii) If the quotas identified with a zone by this
method exceed the total allowable catch for the
zone, all quotas should be reduced pro rata.
Licensees whose quotas are thus reduced should
be offered a quota equal to the amount of the
reduction in any other zone where the allowable
catch is not fully allocated .

In complicated cases, it may be desirable to adopt sup-
plementary procedures in which licensees rank their pref-
erences, and quotas are allocated in successive rounds
with priority to first choices .

Provisions for Appeals

The proposed rules for initially allocating the new
fishing privileges may be unfair to some fishermen . In the
past, when new limited-entry licences have been intro-
duced, special appeal committees have considered the
special circumstances of individual fishermen and have
recommended that eligibility criteria be waived or
relaxed to prevent hardship . These have served a useful
purpose and this general approach should be followed in
future.
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4. Where a quota licensing system is introduced to
replace a limited-entry system, the Pacific Fisheries
Licensing Board (recommended in Chapter 8) should
consider appeals from licensees and others who claim,
within a short notice period, that the rules determining
initial eligibi lity for quota licences would treat them
unfairly.

For many new quota fisheries, a reserve will need to be
set aside to satisfy appeals. Any quota remaining after all
appeals have been considered should be added propor-
tionately to the initial allocations .

5. Any portion of the reserve for appeals that remains
unallocated after all appeals have been considered fol-
lowing introduction of new quota licences, should be
distributed pro rata to all initial quota licensees in the
fishery .

The procedures set out above should be used to reconcile
the selections of areas by those who successfully appeal,
where applicable.

Finally, the Department should obtain the advice and
guidance of licensees before implementing new quota
systems.

6. A committee of licensees should be appointed to
advise the Department on the mechanics of imple-
menting each quota system and to recommend to the
Pacific Fisheries Licensing Board dear guidelines for
dealing with appeals from initial quota allocations.

New Licence Allocations

These rules will govern initial allocations of quota
licences in each fishery. In Chapter 8 I proposed the basic
framework for a continuing quota licensing system . This
involves issuing new 10-year quota licences through com-
petitive bidding procedures, with approximately one-
tenth of the total allowable catch for a species being allo-
cated each year.

For a transitional period of 10 years following the
introduction of each quota licensing system I propose the
following special arrangements :

7. During each year of a 10-year transi tional period fol-
lowing the introduction of a quota system to a fishery,
the Department should invite licence holders to bid for
replacement 10-year quota licences authorizing in
total one-tenth of the current allowable catch for the
fishery.

8. During this period licensees should be eligible to bid
for the amount of quota they currently hold, and they
should be required to relinquish an amount equal to
that authorized by any new licence they acquire .

In certain cases these procedures for allocating initial
licences to established fishermen will leave some of the

allowable catch unallocated . This should be made avail-
able as follows :

9. If, after all initial licensees are provided for under
these arrangements, there remains unal located allow-
able catch in any zone, or the allowable catch is later
increased, the surplu s should be made available under
additional 10-year quota licences without restriction
on the eligibili ty of applicants, as follows :

i) If applications in any year fall short of the una llo-
cated allowable catch, applicants should be issued
licences for the amount of quota they apply for .

ii) If applications exceed the surplus allowable
catch, new quota licences should be issued
through competitive bidding procedures .

These arrangements should govern surplus allowable
catches that are expected to prevail for some time. Tem-
porary surpluses resulting from cyclical fluctuations in
stock abundance should be provided for through tempo-
rary permits .

As I recommended in Chapter 8, the Department
should always have the power to reduce quota allocations
in the event of necessary reductions in the total allowable
catch, and any such reduction should be proportionately
absorbed by quota holders .

Thus, at the end of the transitional period, the author-
ized catch of each quota fishery will be embodied in
licences with terms ranging from one to ten years . There-
after, new licences can be issued regularly as licences
expire and any increase in allowable catches can be allo-
cated in new licences . As recommended in Chapter 8,
anyone would be eligible to bid for quota licences follow-
ing the transitional period .

In Chapter 8 I recommended that responsibility for
administering licensing be assigned to a new Pacific Fish-
eries Licensing Board, but this agency might not be
established in time to implement the changes in licensing
policy recommended in this chapter. Accordingly, when I
refer to the Department henceforth, it should be under-
stood that this is intended to be a reference to the board,
once it becomes established .

For each fishery examined below, I begin with a sketch
of the present licensing system and the problems sur-
rounding it. This is followed with specific proposals for
reform. My recommendations are designed with refer-
ence to the Commission's terms of reference and the
analysis of regulato ry problems and objectives in Chapter
7 .

HALIBUT

During the last few years the organization of the hali-
but fishery has deteriorated seriously . The licensing sys-
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tem applied to this long-established fishery has been
extremely troublesome and badly managed . In spite of a
limited-entry system intended to prevent it, the licensed
fishing capacity has expanded alarmingly . At the same
time, both the available catch and prices have fallen
sharply . Submissions made at the public hearings reveal
that the administration of fishing licences has been unsat-
isfactory to those engaged in the fishery as well as to
those excluded .

Backg round

The halibut fishery is one of the oldest on this coast ,
and the stocks among the most valuable .' It has a long
history of regulation . By the early 1920s, it had become
obvious that the major stocks off northern British Colum-
bia and Alaska were being severely depleted by
overfishing . In response to this, and because of the trans-
boundary nature of the stocks, Canada and the United
States jointly signed the Convention for the Preservation
of the Halibut Fishery in 1923.'

Under this convention, the International Fisheries
Commission was created. (It was renamed the Interna-
tional Pacific Halibut Commission in 1953 .) The commis-
sion was made responsible for recommending regulations
to both governments for improving the biological man-
agement of the halibut fishery . Under the convention,
Canada and the United States signed a declaration of
intent to comply with the regulations recommended by
the commission, which itself had no power of enforce-
ment in either country.

The initial conservation measure imposed under the
auspices of the commission was a three-month closure .
This proved to be inadequate, and in 1930 the commis-
sion was granted greater powers which enabled it to set
catch quotas by area, to regulate gear and to close nur-
sery areas . Since then, the commission has set a total
allowable catch for each of three administrative areas in
the North Pacific . However, because the commission
itself had no authority to regulate participation in the
fishery," the fleet expanded under unrestricted entry .
Thus, the fishing season had to be progressively short-
ened to a few weeks per year.' Nevertheless, for some
years the commission's policies appeared to be succeed-
ing in restoring the stocks .

The evolution of the halibut fleet is a vivid example of
how an open-access fishery operating on valuable stocks
will tend to attract excess capacity. The first result was
stock depletion, which is the problem that the commis-
sion was set up to deal with, and did so with some suc-
cess . But as the stocks were rebuilt and the value of the
halibut increased, the fleet expanded . Progressive short-
ening of the season meant that the fleet was idle most of
the year. Shore facilities had to cope with the whole catch
in a short period, leading to increased capacity, higher

costs and instability of operations. Nearly all the catch
had to be frozen, and the fresh market, which brings
higher prices, could be served only briefly during the
fishing season . And, of course, with all this excess capac-
ity and cost, returns from these highly valued resources
remained low .

Recently, two events have put new pressures on the
industry . During the late 1960s and early 1970s, catches
declined dramatically as did the apparent size of the
stocks, due partly to environmental changes but mainly
to incidental catches of halibut by foreign high seas trawl
fleets . Because of the longevity and late maturation of
halibut, the stocks take many years to recover, and they
remain in a depressed condition today . The stocks off
northern British Columbia, which depend on young fish
migrating from the north, have been recovering particu-
larly slowly, and there is growing anxiety about their
apparent displacement by large populations of dogfish .

The other event was the declaration of 200-mile fishing
jurisdictions by Canada and the United States toward the
end of the 1970s. Initially, fishermen who had been oper-
ating in the other country's waters were permitted to con-
tinue to do so, but disagreements and conflicting pres-
sures led to termination of these arrangements . As a
result, U.S . fishermen were excluded from fishing within
Canadian waters in 1979, and Canadian fishermen were
phased out of the Alaskan fishery by 1980. The impact on
U.S . fishermen was relatively light, but because two-
thirds of the Canadian halibut catch had been taken in
U.S . waters off Alaska, the impact on Canadian fisher-
men was substantial .

The government took several steps through an Alaska
Halibut Relocation Plan to minimize the dislocation
caused by the curtailment of Canadian access to Alaskan
halibut fisheries . Longline vesselowners who failed to
meet the entry qualifications for new limited-entry hali-
but licences (explained below) were offered compensa-
tion for their longline gear . Those who had fished mainly
in Alaskan waters and had licences to fish in other fisher-
ies were encouraged to retire their halibut licences in
exchange for compensation for their halibut gear and a
vessel-share grant. Alternatively, these fishermen could
relinquish their halibut licences in return for a vessel and
gear conversion grant to enable them to enter the
sablefish fishery . Of the 54 vessels excluded from Alaska
and eligible for these grants, 16 surrendered their halibut
privileges under the scheme ; the remainder received hali-

but licences .

limited Entry

As long as Canada and the United States had no agree-
ment on sharing the catch, neither could benefit from
controlling the expansion of its fleet : any limit placed by



one country on its fleet would simply result in the other
country taking more of the catch . But in 1979, when the
division of the catch from the remaining international
stocks was specified, this obstacle to controlling the fleet
was removed . Moreover, with the catch available to
Canadians now greatly reduced, the need to control and
reduce the fleet size had become acute .

The Canadian government therefore imposed restric-
tive licensing in the halibut fishery in 1979 . New halibut
("L") licences were issued to vessels that had reported
halibut landings of at least 3,000 pounds (dressed, head
off) in either of the preceding two years . Initially, the
landings qualifications had to be met with halibut caught
on gear other than troll ; the traditional halibut fishery
uses mainly longline gear, and this rule was intended to
exclude salmon trollers who caught halibut incidentally .
This first eligibility criterion was met by 281 vessels, and
another 50 or so were found to be eligible after errors in
sales slip information were uncovered . About 400, fisher-
men who had fished halibut did not meet the licence
requirements and were excluded from the fishery. These
were mostly part-time halibut fishermen who operated
small boats, and in total they accounted for less than 20
percent of the catch .'

However, shortly after these new restrictions were
introduced they were relaxed, and generous grounds for
appeal were provided. Because of the difficulty in deter-

mining how halibut had been caught during the qualify-
ing period, the exclusion of troll-caught landings from the

qualifying catch was lifted . The Minister announced also
that appeals would be considered from those who could
not meet the landings qualification but could demon-
strate "substantial financial dependency" on halibut
fishing and could not turn to other fisheries . Also, consid-
eration was to be given to vesselowners who could show a
"significant financial commitment" to the fishery, includ-
ing some who had introduced boats just prior to the new
restrictions and therefore did not meet the landings
qualifications . The appeal board was faced with a flood
of appeals, and some 100 additional licences were
approved .

The result of the low landings qualifications and gener-
ous appeal provisions was that, by 1981, the licensed hali-
but fleet had grown from 331 to 422 vessels, while fewer
than 100 vessels had operated mainly in the halibut
fishery prior to the introduction of limited entry ; this
difference is sharpened by the fact that the fleet now has
access to only a fraction of the stocks previously avail-

able . In addition, 10 special halibut licences are issued
annually to Indians who depend on halibut for a
significant proportion of their incomes, but do not own
the vessels they operate .

In 1982, the quota available to Canadian fishermen is
5 .4 million pounds (compared to a catch of more than 30
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million pounds 15 years ago), and because of low stocks,
the catch rates have been very low. Furthermore, the
landed price this year of $1 .25 per pound is the same as
the price of three years ago. Thus, the circumstances of
the fishery have deteriorated sharply and are now critical .
Recent trends are illustrated in Figure 10-1 .

Figure 10-1 Landings and landed value of halibut since
1970

Sources : Fishe ri es Statistics of Bri tish Columbia . Department of Fish-
eries and Oceans, Vancouver, various years .

Halibut licences are issued annually at a fee of $10 to
vessels that were licensed the preceding year and, except
for the special Indian licences that are issued to persons,
are transferable . They authorize fishing for halibut by

hook and line gear (longline and troll) during the open
season . A licensed vessel may be replaced the first time
with another vessel up to 110 percent of the length of the
vessel replaced, though second and subsequent replace-
ments are limited by the foot-for-foot rule .

Incidental Troll Catch

A particularly aggravating issue relates to the treat-
ment of halibut caught incidentally by salmon trollers.
Trollers for chinook salmon cannot avoid hooking hali-
but occasionally in certain waters, even if they do not
target on this species . Trollers who could show landings
of 3,000 pounds of halibut qualified for "L" licences
when they were initially issued . But in order to provide a
larger catch to halibut longline fishermen who were dis-
placed from Alaskan waters and to prevent additional
catching capacity, the Department has since 1979 prohi-
bited trollers from retaining their incidentally caught hal-
ibut and from adding longline gear specifically for hali-
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but fishing. As a result, only trollers who hold "L"
licences may take, halibut and then, only during the open
halibut season .

Many trollers who do not hold halibut licences feel
aggrieved at having lost the privilege to retain inciden-
tally caught halibut. The release of marketable fish makes
little sense economically, and inevitably results in some
mortality and waste . The present arrangements aggravate
losses because the mortality of released fish depends
upon the care taken in handling them, and having been
denied the right to participate in the halibut fishery,
salmon trollers have little incentive to release them with
care . I find it difficult to disagree with the principle that
fish caught should be landed unless there is a sound bio-
logical reason against it . Here, it is only a question of
who catches them . But if trollers were allowed to retain
halibut, a great deal more fishing capacity could be
brought to bear in an already overcrowded fishery . Some
advocate a return to a specific limit on retentions, but this
is difficult to administer and, in any event, would not
discourage trollers from targeting on halibut up to the
prescribed limits . So none of these solutions is very satis-
factory . My proposals below will resolve this problem .

Proposed Changes

Poor regulation of the halibut fishery has allowed the
capacity of the licensed fleet to grossly overexpand . What
is urgently needed now is firm action to rationalize the

fleet to the available catch . In view of the current pres-
sures on the fishery this will be difficult, but the longer it
is postponed the more dislocation it will cause .

Fortunately, the characteristics of this fishery lend it
well to a simple individual fisherman's quota system. The
allowable catch does not fluctuate widely and can be
(and is) predicted in advance of each season . A quota
system is the only approach, as far as I can see, that offers
any real promise in dealing with the alarming excess
capacity in this fishery, and if it is carefully designed, it
appears to offer a more equitable solution than any other .

I therefore recommend the following changes :

10. Initial 10-year halibut quota li cences should be issued
in 1983 to owners of licensed halibut vessels that
reported landings of ha libut in 1980 or 1981 . The
quotas autho rized under each licence should be
related to the li censee's reported landings in those
years .

11. The total allowable catch should be calculated for the
north and west zones and a reserve of 10 percent set
aside for appeals .

12 . Initial licensees should be required to select the zone
in which their quotas will apply, and licences should be
issued accordingly .

13. Appeals should be considered from salmon trollers
licensed to fish for salmon outside the Strait of
Georgia who do not hold halibut licences and who can
demonstrate that the Wnited-entry licensing of the
halibut fishery adversely affected their incomes, and
from halibut licensees who can demonstrate that the
initial allocation of quotas would treat them inequit-
ably.

14 . With the total catch predetermined and limited
through the authorized quotas, the fishing season
should be expanded to the maximum period that bio-
logical constraints permit . Licensees should be free to
take their quota on any hook and tine gear . The long-
standing prohibition against trawls should be main-
tained because they are undiscriminating and destruc-
tive to immature fish.

These measures imply a substantial change from the
traditional method of regulating this troubled fishery .
Once in place, they should go a long way toward
improved economic returns, fleet rationalization and sim-
pler management and administration .

The proposed grandfathering in of licensees' quotas
according to their recent catch shares appears to be the
most equitable way of recognizing the difference between
those who comprise the main halibut fleet and those who
qualified for licences by way of incidental catches . The
proposals are intended to secure the position of each, and
transfers of quotas will provide an avenue for voluntary
withdrawal from the fishery without loss or arbitrary

intervention .

These arrangements will also alleviate the nagging
problem of halibut caught incidentally by salmon trollers .
Trollers will be free to acquire quota units as they see fit
either by buying them from others or by bidding for
them .

A major benefit of the proposed arrangements will be
that the fishing season can be lengthened . This will
enable higher prices for the catch because a higher pro-
portion will be available for fresh fish markets, which
bring prices about half again as high as the frozen mar-
ket .

Experience elsewhere suggests that fishermen do not
always take their full quota for one reason or another .
Canada should therefore seek arrangements through the
International Pacific Halibut Commission to provide for
any Canadian quota not harvested in one year to be
added to the Canadian quota for the following year .

These recommendations were originally proposed in
my Preliminary Report. Halibut fishermen enthusiastic-
ally supported them, and the Minister subsequently
announced his intention to adopt their main features.
Indeed, U.S . halibut fishermen have pressed for adoption
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of the approach as well, and means of doing so are
already being investigated . An advisory committee of
halibut fishermen, appointed by the Minister to assist in
implementing the proposals for the Canadian halibut
fishery, has operated with remarkable efficiency, and
within a few weeks completed its report to the Minister.
Although specific details have not been decided as this is
written, the new quota system is expected to be in place
for the 1983 season.

The royalty proposed for halibut in Chapter 8, applied
to the 1981 total allowable catch, would yield $540 thou-
sand. This is, incidentally, roughly the amount of Can-
ada's contribution to the International Pacific Halibut
Commission. The Pacific Coast Fishing Vessel Owners
Guild, which represents halibut vesselowners, did not
object in principle to the proposed royalty, notwithstand-
ing qualifications about the rate and the purpose to which
the revenues would be put . Yet the Minister excluded this
particular part of the proposal from his announced inten-
tions, as he did with respect to the royalties proposed for
other species except salmon . I regard the royalty as an
essential adjunct to the licensing reforms to control,
among other things, the appreciation of licence values (an
effect which the Minister has also expressed an anxiety
about) . I therefore urge that the royalty on the quota be
implemented without delay .

SABLEFISH

The sablefish, or blackcod, fishery has much in com-
mon with the halibut fishery, though it is much smaller
and has grown conspicuously in recent years . The stocks
are demersal ; they are jointly exploited by Canadian and
U .S . fishermen ; and they are specifically fished using ves-
sels with specialized gear. Moreover, the licensed fleet is
grossly excessive.

Following extension of Canada's fisheries jurisdiction
to 200 miles in 1979, and sparked by a sudden increase in
fish prices in Japan, Canadian landings of sablefish qua-
drupled over two years to nearly 4,000 tonnes with a
landed value of just under $5 million in 1981 . But today
the fishery is seriously depressed, and the main obstacle
to improvement is that the fleet is several times too large
for the stocks to support.

Sablefish are caught with a variety of gear, as Table 10-
2 indicates. Most are taken in traps, and the top three
trap vessels have accounted for almost half the total
catch in recent years . A smaller number of longline ves-
sels have sablefish licences, and they account for a
modest share of the catch . Halibut longliners without
sablefish licences are permitted to retain sablefish caught
incidentally during the halibut open season . Groundfish
trawlers are also permitted to retain catches of sablefish

until the total allowable catch is reached and the sablefish
fishery is closed. Trawl catches have been declining in
recent years, however, averaging 244 tonnes since 1978 .

Table 10-2 Vessels involved in the sablefish fishery in
1981

vessels
vessels reporting share of
licensed landings total sablefis h

for sablelish of sablefsh landings

(number) (number) (percent)

trap vessels 27 15 86
sablefish longline vessels 20 9 6
halibut vessels 0 n.a. 3
groundfish trawl vessels 0 n.a. 5

Source : Department of Fisheries and Oceans .

There are three main markets for sablefish . By far the
most important is the Japanese frozen fish market . To
se rve it, the product must be of uniform high quality,
dressed to Japanese standards and frozen at sea . Sma ll er
quantities are sold fresh and for smoking in local mar-
kets, at lower p rices. Prices va ry widely according to the
quality and size of fish .

Until the late 1970s the Canadian catch of sablefish
was modest. A Japanese longline fishery began to
develop in the late 1960s and by the late 1970s was catch-
ing 3,000 to 4,000 tonnes off B ri tish Columbia. Vessels
from the Soviet Union, Korea and the United States, as
well as Canada, caught smaller amounts.

Before 1977, when Canada extended its coastal fishing
jurisdiction, more than a hundred Canadian longline,
trap and trawl vessels were landing sablefish, but only
one trap vessel was occupied full time in the fishe ry . It
had demonstrated that a specialized domestic sable fish
fishe ry was feasible, but the investment required was sub-
stantial and the risk considerable . Clearly, the fishery
could be expanded : the Canadian vessels involved were
not capable of harvesting the allowable catch of 3,500
tonnes ; and under the Law of the Sea, the bal ance had to
be made available to foreigners . The Department esti-
mated that the stocks could accommodate 10 to 15 spe-
cialized vessels.

This was seen as an opportunity when it became clear
that Canadian fishermen would be excluded from the
Alaskan halibut fishery. The Canadian halibut fishery
was already overcrowded, but some of the larger halibut
boats that had been fishing in Alaska could be readily
adapted to fish for sablefish . So the Department offered
assistance with the investment required to convert them
for sablefish fishing under the relocation plan referred to
earlier.
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Licence limitation was contemplated in 1978 to ensure
that the fleet did not overexpand but, as has usually been
the case, it was left too late . A year later the Japanese

market for sablefish burgeoned, and triggered a stampede
into the fishery. The fleet was obviously overexpanding .

Moreover, the prospects for those who had already made
heavy financial commitments to this fishery were being

undermined, and most of them had no access to other
limited-entry fisheries . The Minister finally restricted fur-
ther entry in October 1979, but by then 47 vessels had to
be grandfathered in, even under stringent qualifying cri-
teria relating to past landings and investments in
sablefish gear .

Sablefish ("K") licences are issued annually for a fee of
$10 to vessels that carried a licence the preceding year .
The licence can be transferred with the vessel, but the
foot-for-foot rule applies if the licensed vessel is replaced .

With three or four times the needed capacity licensed
to fish the stocks, the sablefish fishery is now in serious

difficulty. Only half the licensed vessels engaged in the
fishery in 1981, yet the fishing pressure forced an early

closure . Any improvement in markets can be expected to
attract more fishing effort from the inactive licensees,
which will offset improved earnings and force earlier clo-
sures .

Proposed Changes

In many ways, these circumstances are similar to those
of the halibut fishery, and lend themselves equally well to
rationalization through an individual quota system. The
sablefish fishery is already managed according to an
aggregate quota on the total allowable catch, currently at
3,500 tonnes, and this is very stable . Both trap and long-
line techniques are fairly slow and controllable catching
methods, which will facilitate accuracy in meeting catch
targets . Most of the catch is accounted for by a handful
of vessels, which will simplify surveillance and enforce-
ment .

I have already proposed procedures for distributing
initial quotas, based on landings in 1980 and 1981 . For
these purposes, landings should be counted regardless of
the type of gear or licence with which the catches were
taken . A minor modification is called for to accommo-
date the historical catch of trawlers : to avoid the special
complications that would arise from assigning each of
them an individual quota, I propose that a small share of
the total allowable catch should be reserved for the trawl
fleet collectively, based on the historical catch of this sec-
tor. The remainder of the total should be allocated to
sablefish trap and longline licensees and to halibut long-
liners who have been catching sablefish incidentally .

To implement these changes, I recommend the follow-
ing :

15 . The total allowable catch of sablefish should be deter-
mined for each zone and allocated as follows .

i) A coastwide total of 250 tonnes should be allo-
cated to the trawl fleet, split among the three
zones according to historical catches in each
zone. This allocation should not be embodied in
individual licences .

ii) Five percent of the remaining total allowable .

catch in each zone should be temporarily held in

reserve for appeals.

iii) Owners of vessels other than trawlers that landed
sable6sh in 1980 or 1981 should be issued new
10-year quota licences related to their repo rted
landings in those years without respect to gear .

They should be required to select the zone or
zones in which their licences will apply and the
remaining allowable catch should be allocated
among them accordingly.

16. The fishing season for sablefish should be expanded to
the maximum period that biological considerations

permit .

The sablefish industry should benefit substantially
from these changes . Besides the benefits to be expected

from a quota licensing system, some problems peculiar to
the sablefish fishery will be alleviated . One is the short-

ened fishing season ; with quotas totalling the allowable

catch, seasonal closure should not be needed . Another is
the hitherto discriminatory treatment of the several types
of vessels involved, especially with respect to the partici-
pation of vessels without sablefish licences and the
differing open seasons applied. Another is the halibut
fishermen's longstanding complaint that they are not per-
mitted to retain sablefish when the sablefish fishery is
open and the halibut fishery is not, even though they
historically did so. Such regulations will no longer be nec-

essary; and with the recommended changes for the hali-
but fishery, they will be ineffective in any event .

I

FOOD AND BAIT HERRING

Herring have supported several more-or-less separate
fisheries over the years. Until the mid 1960s the stocks

supported a major fishery based on reducing the fish into
meal and oil . More recently they have supported the
large roe-herring industry discussed in the preceding

chapter . And herring for human food, bait and other
minor uses have all attracted fisheries with characteristic
gear, seasons and products. Here I deal with the food-
herring fishery and the smaller fishery for bait, which are
closely integrated and conducted more-or-less jointly .
Among the herring industries these fisheries are second in



importance to the roe industry with landings in 1981 of
almost 9,000 tonnes valued at $2 .2 million .

The significant food-herring fishery that developed
during the mid 1970s has since levelled off. Hopes of
penetrating the high-value European market have not
been realized for a variety of reasons, one of which has
been the difficulty encountered by B .C. producers in
matching the price and quality of product available from
elsewhere, such as the Atlantic provinces . Recently, the
main market has been Japan, where dried herring are
sold as migaki. This year, markets for food herring are
particularly weak .

Nevertheless, this fishery offers considerable opportu-
nity . Herring are in their best condition for food in the
late fall, when the major fisheries are closed . Conse-
quently, this fishery can advantageously employ vessels,
crews, shoreworkers and plant capacity that otherwise
would be idle . Markets for food herring are extremely
sensitive to quality but, with improvement in standards of
fish handling and processing, at least some experts
believe that this fishery has some good opportunities to
penetrate markets.

A small proportion of the landings from this fishery is
used as fishing bait, supplementing supplies obtained
through special herring permits (described below). Hali-
but, sablefish, prawn and crab fishermen use herring as
bait .

The food and bait herring catch is taken mainly with
seine gear in the Strait of Georgia, where a much larger
catch is taken from the stocks in the spring roe-herring
fishery. Only small catches are taken in northern waters .
The allowable catch can be determined well in advance
because it represents only part of the stock's total annual
yield and because, in the spawning cycle of the fishery, it
is taken first. In 1981 the total allowable catch was 10
thousand tonnes, but this level will probably not be
attained in 1982 because of weak markets .

This fishery is regulated under special ministerial per-
mits issued to persons annually without charge, though
each designates a vessel to be used in fishing. Permits are
available to the holders of residual species licences ("C"
licences described below) or other limited-entry licensees
whose vessels are equipped with fish-cooling facilities and
herring gear. This means that virtually all licensed vessels
are eligible because even a box of ice qualifies as cooling
equipment . With so many eligible vessels, the size of the
fleet is uncontrolled .

In the last few years this fishery has become chaotic . A
fleet with fishing power far in excess of that required to
take the catch has converged on available stocks . In the
Strait of Georgia, local fishery officers attempt to restrain
daily catches to the estimated maximum daily plant
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capacity of 1,500 tonnes by shortening the fishing period .
But in the face of a fleet with something like 20 times the
needed fleet capacity in an area, the task has proven
almost impossible . For example, fishery officers faced
with a large stock of herring in Stuart Channel in 1980
tried in vain to limit a fleet of 100 seiners to a catch of
1,500 tonnes . In an opening of only 27 minutes, 4,000
tonnes were caught. As a result, landings far exceeded
plant capacity, the 18-hour delivery rule (described
below) had to be waived, and because of poor quality, a
large proportion was unsuitable for food . This sort of
chaos, inefficiency and waste is commonplace in this
fishery .

Most of the regulations applied to the food-herring
fishery are aimed at protecting the quality of the catch . In
addition to having cooling facilities, each vessel must
deliver its own catch ; landings are restricted to 25 tonnes
per delivery ; and the catch must be delivered to a proces-
sor within 18 hours.

For the most part, the quality objectives of these regu-
lations have not been met because access to the fishery is
effectively unrestricted and because the fleet has
expanded to the point where it has become unmanage-
able in the brief, frenzied openings . A seiner can often
catch much more than 25 tonnes in a set, so if its delivery
is limited to that amount it would have to dump the
excess ; instead, a vessel that makes a large set cooperates
with others that make repeated deliveries to the process-
ing plants, thereby thwarting the catcher-delivery rule .
The requirements for refrigeration equipment have not
been enforced, and some vessels have not carried it or
used it appropriately . Finally, the policy of controlling
catches by progressively shortening the opening time,
while the fleet size remains unlimited, is both impractical
and wasteful . In 1980, the most recent year for which this
information is available, the food and bait-herring fishery
was open for a total of only four hours. Catches cannot
be properly regulated, gluts exceed plant capacity and
large quantities of fish are spoiled.

This scheme has certain other disturbing features . It
has effectively eliminated gillnetters and trawlers, not
because they are any less suitable for food-herring
fishing, but because the openings are so short they cannot
take worthwhile catches . Indeed, the ability of these ves-
sels to select only the large fish best suited for food, and
to cool the catch rapidly, might otherwise give them an
advantage . Similarly, some of the smaller processors, who
prepare products for high-quality food markets, cannot
now participate in the fishery because they are unable to
obtain assured quantities of high-quality fish . Finally, the
door has been left open to additional entrants by a com-
mitment from the Department that past participation will
not be a precondition for access to this fishery in the
future .
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In addition to these arrangements for the food and bait
fishery, several kinds of special permits are issued for a
variety of uses of herring, including sport or commercial
bait, zoo and aquarium food, domestic food and chari-
ties, among others . The permits are issued to persons and
authorize them to catch a specified quota . To be eligible
for these permits, applicants must satisfy the Department
that their use of herring will fit into one of these categor-
ies .

The present regulatory sytem is obviously inadequate,
and the waste and inefficiency associated with the food-
herring fishery should be tolerated no longer . For-

tunately, the special circumstances of this fishery lend
themselves well to reforms that would convert the licens-
ing arrangements to a simple quota licensing system,
which would significantly improve the performance of

this industry. To this end, I recommend that the follow-

ing steps be taken :

17 . The present ministerial permit system for authorizing
herring fishing for food, bait and minor uses should be
replaced in 1983 with a system of quota licences sup-
plemented with tempora ry quota permits.

18. A total allowable catch to be taken in this fishery
should be determined for any zone in which fishing is
to be authorized .

The Department's pledge that past participation will
not be a condition for entering this fishery should be
honoured, but it precludes allocating initial quotas
according to recent catches, as I have proposed for other
fisheries . In my Preliminary Report, I proposed that all
eligible applicants should be allocated equal quotas, but I
have since been persuaded that this would be too difficult
to administer and that alternative methods should be
used to reconcile the allocations with the general licens-
ing policy I have already outlined .

I therefore propose the following special arrangements
for allocating the allowable catch in these fisheries :

19 . One-tenth of the total allowable catch determined for
1983 should be allocated in new 10-year quota
licences ; the remainder should be allocated under one-
year permits . In both cases the allocations should be
made using sealed-tender bidding procedures . Eligible
bidders for the 10-year licences should be limited to
those who recorded landings in these fisheries in 1980

or 1981 ; bidding for one-year permits should be unre-
stricted. The amount of quota authorized in 10-year

quota licences should vary to accommodate operations
of differing requirements .

20. In each following year, an additional one-tenth of the
current total allowable catch should be allocated under
10-year quota licences, the remainder under one-year
permits, until the full allowable catch is licensed . Eli-

gibility to bid for all of these subsequent allocations
should be unrestricted .

21 . Most of the present restrictions on this fishery should
be abolished, notably the catcher-delive ry require-
ment, the 18-hour delivery rule, the 25-ton limit per
delivery, and the restr icted opening periods. The pres-
ent nine separate form of special herring permits for
pa rt icular purposes should be eliminated.

These procedures involve a more abrupt transition to

competitive allocation of fishing privileges than I have
recommended for other fisheries . However, relatively few
fishermen are heavily dependent on this fishery . For
most, it is a season adjunct to other fisheries, and it does
not involve heavy investment in specialized gear . The
transitional arrangements I have recommended will give
all those who have been promised participation in this
fishery an opportunity to do so . They will also enable a
cautious and gradual approach to the allocation of long-
term licences, which is important in view of the economic
uncertainties presently surrounding these fisheries . The

initial royalties I propose in Table 8-1 are the same as
those for roe-herring because both fisheries draw upon
the same resources. As a general policy, the Department

should allocate the available yields of herring among
these fisheries in a way that will maximize their economic

value.

Apart from the modifications noted, these recommen-
dations were made in my Preliminary Report . The Minis-
ter has since declared his intention to pursue them, and
has appointed a committee to advise on implementation .
But he excluded from his announced intentions the levy-
ing of the proposed royalty . In this, as in other fisheries,
the royalty must be regarded as the means to control
appreciation of licences' market value and to return to
the public a share of the value of resources used . So I
reiterate the importance of providing for a royalty on
quota from the outset of the new system of licensing .

Fixing the total catch through quotas and relaxing the
tight restrictions on fishing time can be expected to result
in much improved handling of fish and better use of ves-
sel and plant capacity. Processors and fishermen will
probably find it advantageous to contract for landings
over particular periods to smooth operations and take
best advantage of fish quality. In the more orderly fishing
that will result, the fishermen should be able to improve
substantially the quality of fish delivered and they should
have strong incentives to do so . With fewer regulations of
this sort, surveillance and inspections can concentrate on
accurate recording of landings .

The number of vessels operating in the fishery will
undoubtedly decline to a smaller and more appropriate
number in relation to the allowable catch than has
recently engaged in this fishery . Fewer vessels and fewer,
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larger landings should ease the burden of management
and inspection .

It is to be hoped that some licensees will experiment
with gillnetting and trawling for food herring. With a
longer season and assured opportunities to make a catch,
they will be in a better position to test the superiority of
these gears in terms of recoverable values, stock manage-
ment and product quality . Small processors and special
product producers should benefit from being able to
guarantee buyers the quantity and quality of product
they need, and from being able to contract with licensed
fishermen to supply the herring .

With the help of the proposed advisory committee, the
Department should consider certain additional measures
for the future . One is a systematic grading system for the
product to provide foreign buyers with better assurance
of the quality of fish they are buying. Another is specify-
ing quotas by areas within zones instead of attempting to
manipulate the distribution of the catch by openings and
closures .

GROUNDFISH

The groundfish fishery referred to here excludes halibut
and sablefish, discussed above . It is limited to the trawl
fishery that depends on other groundfish species, mainly
Pacific cod but also rockfish, sole and a variety of other
bottom fish . Like sablefish, the Canadian Pacific coast
groundfish fishery has expanded significantly in recent
years. Canadian landings have doubled since 1971,
increasing fairly steadily until 1979, as illustrated in Fig-
ure 10-2 . In 1980, some 32 thousand tonnes were landed
by trawlers for a landed value of approximately $12 mil-
lion .

Figure 10-2 Landings and landed value of groundfish
other than halibut since 1970

Sources : Fishe ri es Statistics of Bri tish Columbia. Department of Fish-
e ri es and Oceans, Vancouver, various years .

Like both the halibut and sablefish fisheries, the
groundfish trawl fishery is now depressed and structurally
unhealthy, the licensed fleet having been permitted to
expand well beyond the capacity required to efficiently
harvest the available stocks.

Background

A Canadian groundfish trawl fishery has existed fo r
more than four decades. It first emerged as a dogfish
fishery in response to a strong demand for dogfish livers,
which are a rich source of vitamin A. The market for
dogfish gradually declined, but for foodfish species it
expanded until the mid 1960s. At that time 80 Canadian
trawlers were active, but only half were full-time
groundfish vessels . They were mostly small vessels, only
10 of which exceeded 100 gross tons, and nearly two-
thirds of their catch was Pacific cod . A fleet of U .S .
trawlers from Washington State also operated off . the
Canadian coast and took about half the groundfish catch .
Amercian vessels tended to operate in deeper waters and
concentrated on rockfish, especially Pacific ocean perch .

Circumstances changed radically after 1965 . In that
year a fleet of 60 to 80 Soviet trawlers arrived, and over
the following decade caught almost as much as the U .S .
and Canadian fleet combined . They initially concen-
trated on rockfish (mainly Pacific ocean perch) but
switched their attention to hake after 1968 . Japanese
trawlers fishing mainly rockfish, and longliners fishing
blackcod, entered the fishery a year or two later, and
were soon taking more than the Canadian catch .

In 1975 they were joined by Polish trawlers seeking
hake and rockfish .' Since 1977 and the extension of Can-
ada's fisheries jurisdiction to 200 miles, foreign fishing
has been substantially phased out ; the major remaining
activity of this kind is a hake fishery, discussed below .

As foreign fishing was phased down, the Canadian
groundfish fleet expanded enormously, stimulated by
what were unnecessary and excessive subsidies . The ves-
sel construction and improvement subsidies described in
Chapter 13, coupled with tax incentives to construct
fishing vessels, encouraged construction during the 1970s
of large boats suitable for this fishery. In addition, the
Minister introduced a price subsidy for groundfish in
1975 . Somewhat contradictorily, further entry to the
fishery was prevented by restrictive licensing introduced
the same year .

Typically, entry controls were introduced too late . The
capacity of the Canadian licensed fleet had been allowed
(indeed encouraged) to expand to at least double the
capacity needed to harvest the available catch . Having
met the requirement of past landings, 146 vessels
qualified for licences and were grandfathered in . More
significantly, the average size of vessels engaged in this
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fishery has more than doubled since 1965, and the total
tonnage of the active fleet has increased threefold .

The groundfish trawl ("T') licences are now issued
annually at a fee of $10 to vessels that carried a licence
the preceding year . They are transferable, and a licensed
vessel may be replaced according to the foot-for-foot
rule .

Today, th is fishe ry is under extreme financial stress.
The markets for groundfish species have declined . The
vessels involved in trawling consume exceptionally large
amounts of fuel, so that escalating fuel costs have had a
particularly heavy impact on this fleet . This has been
aggravated by vessel subsidies that biased construction
toward larger, less fuel-efficient vessels . And most funda-
mentally, the stocks are insufficient to support the overex-
panded fleet .

According to the Department, about 60 vessels fish
groundfish six months or more each year . Because of the
poor retu rns, many of the licensed vessels do not fish
eve ry year. These are typically licensed for other fisheries
as well . Their abstention is undoubtedly beneficial, but
the idle licensed capacity nevertheless poses a threat of
increased fishery effort in future and is a major impedi-
ment to improving the long-term economic circum-

stances of this fishe ry . In the words of the trawlers orga-

nization -

These inactive licences are a great threat to
the fishermen who genuinely depend on trawl
fishing for their living because as things get
more difficult in other sectors, the inactive
trawl licence holders move freely into the
trawl fishery, thus aggravating an already
growing problem. The serious potential prob-
lem here must be dealt with . . . 8

Proposals for Reform

The policies governing the allocation of groundfish
fishing privileges clearly need to be improved, but the
reforms must take into account the special features of this
fishery . Besides those already noted, other characteristics
should influence the nature of reform . First, some of the
major species in this fishery are caught with more than
one type of gear . For example, vessels with residual spe-
cies ("C") licences (discussed below) catch well over one-
third of the ling cod and a significant fraction of the
rockfish and grey cod with hook-and-line gear . In the
interest of effective resource management, a regulatory
system should preferably embrace all users of the rele-
vant stocks.

Second, this fishery depends on a mixture of species .
Some of these inevitably are caught together, in which
case it is appropriate that they be managed under a single

regulatory system. But some of the major species such as
rockfish, dogfish and hake are taken independently
through fishing effort directed specifically to them . These
call for separate regulatory arrangements, since each sep-
arable species has its unique yield capabilities and other
characteristics .

Third, these fisheries are at present economically mar-
ginal and, at today's prices and costs, even if they were
fully rationalized they would not be highly profitable .
This implies, among other things, that this fishery ought
not to be subjected to complicated and costly changes in
regulatory arrangements .

These considerations lead me to conclude that the poli-
cies governing the groundfish fisheries should be
reformed, but that the changes should be made gradually .
The most important change is to provide for a separate
licensing system for those distinct species that are inde-
pendently exploited and call for independent manage-
ment . The resulting proliferation of licences will likely be
seen as a nuisance to fishermen, and so they should be as
simple as the following recommendations allow . The
most conspicuous species in this category are rockfish,
dogfish, hake and pollock .

Rockfish Rockfish, mainly Pacific ocean perch, sup-
port a high-volume fishery producing a low-value prod-
uct . They have become the base for the largest directed
groundfish fishery, having expanded in recent years in
response to strengthening markets in the United States .

The stocks were heavily depleted by foreign fleets in
the 1960s and 1970s, and in order to rehabilitate them the
allowable catches have been held low since they came
under Canadian control . The small catch and the overex-
panded fleet have resulted in the catch being taken
quickly, the season having to be closed early, and proces-
sors having to cope with large volumes in a short period
and to carry large inventories .

This fishery lends itself well to a quota licensing sys-
tem. Rockfish are taken independently of other
groundfish and so, like sablefish and halibut, can be
treated as a separate fishery . The allowable catch is rela-
tively stable and can be fixed in advance, the stocks are
relatively immobile, and incidental catches of other spe-
cies are small . Moreover, a quota system would enable
fishermen and processors to spread the catch smoothly
and efficiently over the year. I therefore recommend
that-

22. Separate 10-year rockfish quota licences should be
issued in 1983 to owners of vessels with groundfish
trawl licences that reported landings of rockfish in
1980 or 1981 . The quota for which each licensee is
eligible should be related to his reported landings in
those years .
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23. The total allowable catch should be determined for
each zone in which fishing for rockfish is to be author-
ized, and a small reserve should be set aside for
appeals.

24 . The intial licensees should be required to select the
zone or zones in which their licences will apply and
the allowable catch should be allocated among them
accordingly .

25 . The fishing season should be expanded to the maxi-
mum period that biological constraints permit.

Pacific hake Hake, regarded for many years as a trash
fish, now supports an expanding trawl fishery . Biologists
believe that a single large stock of hake extends along the
open coast from California to British Columbia, and a
separate smaller stock occupies the Strait of Georgia .
These stocks support distinct fisheries, all regulated under
groundfish trawl licences .

The domestic fishery in the Strait of Georgia takes
place in the late winter . The largest share of the catch is
caught and processed on board by a single processor-
vessel, but other vessels deliver to a land-based plant and
in recent years some have sold small catches fresh to
consumers. Canadian land-based processors have been
unable to compete in the large international market for
hake. So far, landings have never approached the total
allowable catch of 10 thousand tonnes, but catches have
increased four-fold during the last two years, to 2,400
tonnes in 1981, and further growth is expected .

The prolific offshore stocks have a current allowable
catch of 35 thousand tonnes, but they suffer more seri-
ously from a parasite that causes the flesh to deteriorate
unless it is processed quickly, a problem that has hind-
ered development of a domestic fishery . Domestic land-
ings from these stocks have nevertheless been increasing
rapidly during the last couple of years and at 3,800
tonnes in 1981 exceeded the catch in the Strait of
Georgia. These offshore stocks were fished heavily by
fleets of foreign nations, especially the Soviet Union,
before they were enclosed within Canada's extended
fisheries jurisdiction. Under the new regime, Canada is
obligated to make available to foreign nations any allow-
able catch that is surplus to domestic needs ; hake is the
only remaining species fished by foreigners under these
arrangments . In 1981, Poland, the Soviet Union and
Japan fished hake under agreements with Canada and
took 3,500 tonnes, the bulk of it by Polish vessels .

Finally, offshore stocks are harvested through a unique
arrangement referred to as the hake consortium. This is a
nonprofit organization of domestic groundfish processors
that organizes hake fishing for over-the-side sales to for-
eign factory ships, mainly from the Soviet Union, Poland
and Greece . This activity began in 1978 with two vessels .

By 1981 it had expanded to 14 vessels landing 18 thou-
sand tonnes valued at $2 .5 million. It is an increasingly
attractive fishery, and there is a waiting list of vessels
wanting to participate . However, participation is limited
by the capacity of foreign factory ships.

The consortium negotiates prices with the foreign
buyers and organizes fishing and orderly deliveries on a
day-to-day basis . The participating Canadian fishing ves-
sels must have a groundfish trawl licence.

The hake fishery, generally, is promising and can be
expected to continue to expand rapidly. I am advised that
arrangements with Japan may give a significant boost to
this fishery. It clearly warrants special attention in the
licensing system to ensure orderly growth . Since the
stocks are fished and managed independently, a separate
licence is warranted . The growing domestic fishery, espe-
cially, should be encouraged .

Accordingly, I recommend the following policy :

26. Separate 10-year quota licences should be introduced
for hake in 1983.

27 . The total allowable catch should be determined for
each zone in which hake fishing is to be authorized .

28. Until the total allowable catch of hake has been fully
allocated in any zone, 10-year quota licences should
be issued without restriction to anyone who applies for
them and pays the annual validation fees and royal-
ties .

29 . Once the total allowable catch has been allocated,
replacement quota licences should be issued according
to competitive bidding procedures. ,

The hake consortium has been a subject of conflicting
views at the Commission's hearings, and it raises several
separate questions . The basic issue is whether over-the-
side sales to foreign buyers are in the public interest. The
answer must be that they are, but only under certain con-
ditions . If the fish would not otherwise be used, or if they
would be used in a way that generates less net value to
Canadians, over-the-side sales to foreigners are advanta-
geous . This market provides a much-needed and promis-
ing opportunity for Canadian trawlers and their crews,
and offers a means of developing Canadian knowledge
about the occurrence of hake and techniques of fishing
this species . These arrangements should not, however, be
allowed to become so firmly entrenched that they preju-
dice the development of domestic processing .

A second issue is whether the hake consortium is
appropriate for organizing such activities . Again, the
answer should be a qualified yes . The present organiza-
tion appears to have the expertise to negotiate suitable
contracts with foreigners and to orchestrate the orderly
fishing that furnishes steady deliveries to the buyers .
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Because of the membership of the consortium, it can
be expected to have an interest in ensuring that the
enterprise will not dislocate domestic processing plants
and shoreworkers. Moreover, participating vesselowners
are represented on the committee that negotiates prices
with foreign buyers . So unless there are reasons (which I
am unaware of) to do otherwise, the consortium should
be left to manage the fishing and marketing of fish as
long as it does not violate Canadian anticombines legisla-
tion .

But no special privilege should be implied for this par-
ticular venture . If other organizations can secure con-
tracts with foreign buyers and make similar fishing
arrangements, they should be encouraged to do so, as
long as the fish are otherwise unutilized . The licensing
structure I have already proposed should adequately
accommodate these arrangements .

Remaining are the provisions for foreign vessels to fish
hake that are surplus to Canadian requirements . This
issue concerns arrangements between Canada and for-
eign nations, which are beyond my terms of reference,
and so I make no recommendations on this matter .

Dogfish and pollock Dogfish and pollock are the
other two species that are now fished under the general
groundfish trawl licence and warrant individual licences .

Like hake, these species are fished and managed inde-
pendently with allowable catches prescribed by regions,
and they are underutilized. The 1981 catches of 1106
tonnes of pollock and 755 tonnes of dogfish represented
less than 10 percent of the tentatively estimated allowable

catches of both species . But both fisheries are expanding.

Dogfish are sold mainly as frozen fillets (under more
appealing names) in Europe. They must be processed
very quickly after being taken from the sea in order to
avoid deterioration . These markets are expanding, and a
fishery based on over-the-side sales to foreign buyers
looks possible . These new markets should be encouraged ;
and if they materialize, the arrangements should follow
those that I have proposed for hake .

Pollock are harvested in huge quantities off Alaska,
where catches of up to 5 million tonnes are taken by U .S .

and foreign trawlers . The main markets for this species
are Japan, the Soviet Union and South Korea .

Both of these fisheries should be managed henceforth
under specific licences . Accordingly, I recommend -

30 . Separate quota licences should be introduced for each
of pollock and dogfish, under the same arrangements I
have proposed above for hake .

A new dogfish fishery should be encouraged for several
reasons . The stocks are very large, and are believed to
have increased substantially in recent years . They are

heavy predators of herring, shrimp, salmon and other
groundfish . And they may displace. halibut in certain
areas .' Thus, subsidies on dogfish have been advocated
by some participants, but I cannot recommend this
course of action unless the current trend toward an
expanded fishery reverses and encouraging indications

for future expansion wane. ,

Pollock, like other members of the cod family, are
highly sensitive to changes in environmental conditions
and as a result their abundance fluctuates considerably .

31 . The initial 10-year quota licences issued for pollock

should be conservative, with additional catches in
years of abundance to be provided for under 1-year
permits.

The initial royalties I propose in Table 8-1 for hake,
pollock and dogfish are modest to allow these fisheries to

expand . But until the full allowable catches are taken,
quota allocations will be unrestricted (within the pro-
posed limits on individual holdings), and so royalties will
serve to discourage licensees from acquiring quotas in
excess of their expected catches .

Other gmundfish The other species of groundfish do
not lend themselves as well to separate licensing arrang-
ments . Some are inevitably harvested with others ; the
important Pacific cod is subject to such fluctuations in
abundance that allowable catches cannot be reliably esti-
mated at present ; and most are not yet sufficiently valu-
able to warrant new licensing arrangements .

But a quota system would be beneficial in view of the
overexpanded fleets and the threat of additional partici-
pation if this fishery's circumstances were to improve .
The system should deal immediately with the problem of
redundant and idle capacity, encourage subsequent fleet
rationalization, and aid in the management of the stocks
utilized.

I therefore propose that -

32. Initial 10-year ground fish quota licences should be
issued in 1983 to owners of licensed groundfish trawl

vessels that reported landings in 1980 or 1981 of

groundfish other than those species for which separate

licences a re proposed above . The quota for which each
initial licensee is eligible should be related to his

reported landings in those years.

33. The total allowable catch of these other g roundfish
species should be determined conse rvatively for each
zone and a small reserve set as ide for appeals .

34 . Each initial licensee should be required to select the
zone or zones in which his quota will apply, and
licences should be issued accordingly.

35 . Ha rvesting of temporarily abundant stocks should be
provided for under one-year permits .
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36. The fishing season should be expanded to the maxi-
mum period that biological constraints permit.

Some groundfish vessels now roam coastwide, taking
advantage of different species available in different areas
at different times. Many of these are the highliners of the
fleet, who will receive the largest quotas under the pro-
posals . But the need for fishermen to switch from one
area to another during a season is related to the overca-
pacity of the fleet . For example, today, with too many
vessels competing for the available rockfish, the allowable
catch is reached early in the season and the fishery closes,
forcing the fishermen to look elsewhere. The rationalized
fleet and more orderly pattern of fishing that can be

expected to result from these proposals will eliminate that
problem. In any event, under the above proposals, initial
quota licensees will have an opportunity to determine
how they will distribute their fishing effort .

SHRIMP

The value of the shrimp catch, though not the volume ,
has increased significantly in recent years. Landings

brought average prices as high as 93¢ per pound in 1980
(a high year) . The catch is taken with trawl gear and most

is sold fresh . For most shrimp fishermen, this fishery is a

part-time adjunct to others. The 61 vessels that landed
only shrimp in 1980 accounted for only one-quarter of
the shrimp catch .

Like most shellfish and crustacea, shrimp stocks and
yield capabilities are not well known. They are difficult to
assess partly because populations often occur together,
they are often hard to find, and they fluctuate consider-
ably . Stocks off the west coast of Vancouver Island have
fluctuated especially widely; catches have fallen from
more than 12 million pounds in 1977 to 600 thousand
pounds three years later .

The current catch may be close to the maximum sus-
tainable yield, but it is not evenly distributed over the
coast ; the stocks in certain areas, such as the Strait of
Georgia, are believed to be overfished while those in
other areas, notably the north coast and Barkley Sound,
are believed to be underutilized .

In 1977, as shrimp landings in the offshore fishery rose
dramatically and the fleet expanded excessively, the
Department imposed limited-entry licensing on the
shrimp trawl fishery . To qualify for a shrimp trawl ("S")

licence, a vessel had to show -evidence of landings during
the preceding two years or of investments in shrimp

trawling equipment . Two hundred and forty-four vessels

are now licensed. In addition, special ministerial permits
have been issued to vessels to fish for shrimp in northern
waters where stocks are believed to be underutilized .

These licences are issued at an annual fee of $10 to
vessels that carried licences the preceding year . Licensed

vessels may be replaced by others subject to the foot-for-
foot rule .

Restrictive licensing resulted mainly from concern
about overexpansion of the fleet of large vessels operat-
ing off the west coast of Vancouver Island, but it applied

coastwide. The large number of licences issued is the
result of lenient entry criteria intended to accommodate
the many small boats that had been operating in inshore
waters, especially in the Strait of Georgia.

These licensing arrangements have locked in a fleet
that is out of balance with the available catches . First,
there are far too many licensed vessels for the resource to
support. In most years nearly half of them record no
landings; but, as in the groundfish industry, the excessive
licensed fishing capacity presents a threat that will
impede this fishery's healthy development in the future .

Second, in spite of the excessive number of licensed
vessels, they do not take advantage of underutilized
stocks in some areas such as the north coast . Many of the
licensed vessels are too small for northern operations,
and the vessel replacement rules prohibit their licences
from being transferred to larger vessels .

Third, all but 17 of the vessels with shrimp licences
carry licences for other fisheries as well ; most carry
salmon licences, but some combine halibut, herring and
groundfish licences . Because the Department does not
allow these licences to be "split" (i .e . all must be trans-
ferred together with the vessel), anyone wishing to fish in
an underexploited area has difficulty acquiring a shrimp
licence to do so .

Solutions to these problems can be found in a quota
licensing system . This fishery lends itself well to such a
licensing system, and to area licensing based on the three
proposed zones and, indeed, to licensing by subzones
within these . I therefore recommend -

37. Ini tial 10-year sh rimp quota licences should be issued
in 1983 to owners of vessels with shrimp licences that

reported landings of shrimp in 1980 or 1981. The

quota for which each li censee is eligible should be

related to his reported landings in those years .

38. A tentative total allowable catch should be calculated
for each zone, with a separate subzone for the area
offshore in the west zone, and a rese rve set aside for
appeals .

39. Each licensee should be required to select one of th e
three major zones or the offshore subzone in the west,
in which he will take his authorized catch.

40 . Until the quotas allocated in the north zone absorb the
total allowable catch there, new quotas should be
available on application as I have recommended for
hake, dogfish and other developing fisheries .
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The total allowable catches should initially be fixed
conservatively so that licensees will be reasonably
assured of being able to achieve their quotas . The special
advisory committee appointed for shrimp should also
study, and advise the Department on, the opportunities
for aquacultural leases for shrimp, perhaps in coopera-
tion with advisors from the prawn fishery .

These changes should substantially improve the cir-
cumstances and outlook for the shrimp fishery . They will
effectively eliminate the problem of excess licensed fish-
ing capacity and incentives to recreate it . They will elimi-
nate the controls and restrictions on the vessels used and
the existing impediments to beneficial redistribution of
other licences now linked to the shrimp fleet. They also
provide means to achieve distribution of fishing effort
better related to the yield capabilities of the stocks .

PRAWNS

The prawn fishery is much smaller than the shrimp
fishery, but it has been expanding sharply in the last few
years in response to prices that have tripled since 1976 .
Basic information about this fishery is very poor, but esti-
mates indicate that by 1980 roughly 300 vessels landed
some 800 thousand pounds of prawns with a landed
value of $2 million . The catch is taken in traps, and a
large proportion is sold fresh .

The stocks and their yield capabilities are only vaguely
known. Biologists suspect that the catch may have
reached its maximum, and the stocks in the more accessi-
ble areas, such as Howe Sound, have apparently been
overfished .

The fishery is now managed without reference to any
predetermined allowable catch but rather with reference
to a minimum escapement of spawners . Like shrimp,
prawns change from male to female as they grow older .
As the fishing season progresses, samples of the catch are
taken, and when the proportion of egg-bearing females
falls below a certain level the area is closed until spawn-
ing is finished. But hitherto, monitoring has not been
close or consistent .

Unlike the shrimp trawl fishery, special limited-entry
licences have not been introduced for the prawn fishery .
Any vessel with a residual species ("C") licence can par-
ticipate, and so information on the number of vessels
engaged in the fishery is poor. Finally, information on
landings is weak. A few full-time vessels take a large
share of the catch, but there are many part-time partici-
pants, mostly with salmon licences, who fish a small
number of prawn traps. Much of the catch is sold fresh in
small quantities, and the sales slips provided to the
Department probably report no more than half the catch .

If policy followed the customary pattern, measures to
control the fleet would be postponed until a danger of
overfishing and excessive fishing capacity was clearly evi-
dent. The prawn fishery appears to have just reached this
stage, and calls for a new licensing system now . However,
the paucity of information about stocks, participants and
landings make introducing quota licences unfeasible
now. I therefore propose that a cruder form of control be
introduced to limit further expansion of capacity for the
time being.

41 . New temporary prawn permits should be issued in
1983 to owners of vessels that reported landings of
prawns in 1980 or 1981, authorizing them to fish for
prawns in 1983 and 1984 without speci fication of the
catches authorized.

42. Holders of these permits should be required to select
the zones in which their li cences will apply.

43. During the 1983 and 1984 seasons, the prawn fishery
should be managed by the current technique of closing
areas as required to meet escapement cri teria.

44 . The monitoring of catches should be intensified and
all permit holders should be required to report their
catches in logbooks to be provided by the Department.

45 . Before the 1985 season, total allowable catches should
be calculated for appropriate subzones delineated
within each of the three zones.

46. In 1985, 10-year quota licences should be issued to all
holders of tempora ry prawn permits, and the amount
of quota allocated to each li censee should be based on
his landings reported in 1980 and 1981 .

47. Each prawn quota licensee should be required to
select for his licence one of the subzones delineated
for this fishery. -

48. Any remaining quota in any subzone after initial allo-
cations are made should be available through competi-
tive bidding for new quota licences.

These arrangements will enable a smooth, though
delayed, transition to a quota licensing system . In the
meantime, with future quota allocations based on land-
ings already recorded, further increases in fishing capac-
ity that would otherwise result from rising prices or
attempts to secure larger quota allocations should be
forestalled .

CRABS

The dungeness crab fishery has much in common with
the prawn fishery . It is also a significant fishery that is
not subject to specific limited-entry licensing ; any vessel
with a residual species ("C") licence may fish for crab
commercially. A few full-time vessels take most of the
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catch while the rest is spread among a large number of
part-time operations, mainly off-season salmon fisher-
men. A substantial catch is taken by recreational fisher-
men as well . The value of crabs has risen sharply in
recent years, to about $1 per pound in 1981 from half
that only four years earlier .

In 1981, 358 vessels caught 1191 tonnes of crab valued

at $2.6 million . Apart from a small quantity taken inci-
dentally by trawlers, the commercial catch is typically
taken in traps baited with squid imported from California
or with local razor clams .

Like prawns, this fishery is not managed according to
predetermined allowable catch limits ; in this case the
stocks are protected by a prohibition on taking crabs
measuring less than 6'h inches across the back . Since
females do not grow that large, and males breed before
they reach that size, the biological viability of the stocks
is maintained by this rule .

Crab . is a relatively immobile species, and most are

taken in three areas : the Fraser River, the west coast of
Vancouver Island, and the Hecate Strait-Dixon entrance

area . The fisheries are closed in the summer when crab
shells are soft and their market value is low. For this

reason crabbing complements the salmon fishery . While

information is weak, catches are believed to have reached
the sustainable yield of the stocks .

The crab fishery has become seriously overcrowded in
recent years. Attracted by high prices for crab and
increasing restrictions in other fisheries, more and more
vessels have been fitted out with crab traps. The evidence
of overcapacity is typical . While the number of vessels
rose by 150 percent in the 5 years prior to 1981, the aver-
age catch fell by one-third. The problem is recognized by
crab fishermen :

. . . the crab fishery doesn't differ too much
from the rest of the fisheries . There seems to
be too many boats chasing too few
crabs . . . .1 0

If this fishery is to realize its considerable potential, it will
obviously need a more suitable regulatory framework .

This fishery ]ends itself well to quota licensing by
zones. Suitably introduced, such an arrangement would
secure the position of existing fishermen from further ero-
sion by new entrants and promote rationalization of the

already overexpanded fleet . Two special problems must

be faced . One is the rather poor statistical record of land-

ings. However, with the high proportion of the catch
.taken by a few vessels, for which data are relatively com-
plete, this problem seems manageable . The other is that

present information makes estimating appropriate allow-
able catches difficult ; it will likely be some years before

improved information will enable reliable calculations to

be made . In the meantime, quota allocations should be
held at or below catch levels of the recent past. Fortui-
tously, protecting the stocks by size regulations elimi-
nates the risk associated with fishing beyond the stocks'
sustainable yield .

I therefore make the following recommendations :

49 . Separate 10-year quota licences should be issued in
1983 to owne rs of vessels that reported l andings in
1980 or 1981 .

50 . The quota authorized under each licence should be
equal to the 6censee's average reported landings in
1980 and 1981 .

51 . Initial holders of crab quota licences should be
required to select the zones in which their quotas will
apply .

52. The Department should improve its base of biological
information for determining its allowable catches of

crabs and regulate new quota allocations accordingly .

These changes would provide a much more effective
regulatory framework for the crab fishery, and enable it
to become rationalized to the available catch . They
would also afford certain other incidental benefits for this

fishery . Under current conditions the major crab fisher-
men are under pressure to fish continuously - except
when soft-shell closures are in effect - even during the
winter months when rough weather results in heavy loss
of gear and when crab production in the United States
depresses prices . With individual catch allocations, regu-
lated seasons would be unnecessary and fishermen could
take their quotas whenever it was most advantageous to

do so .

HERRING SPAWN-ON-KELP

The recently developed herring spawn-on-kelp fishery
is exceedingly lucrative, and it holds great promise for
expansion . In these respects it is similar to the abalone
fishery discussed below . It is no coincidence that these
two small fisheries, which have continued to sustain high
profits, are also the two main examples of fisheries man-
aged through an individual catch quota system. Had the
allowable catch not been divided under quota among the
licensees in recent years, these fisheries would undoubt-
edly have experienced the same overexpansion of fishing
capacity and eroded returns observed in other fisheries .

Indians on the Queen Charlotte Islands traditionally
harvested herring roe deposited on the kelp that grows
near the low-tide line . But it was not until the early 1960s
that Japan began importing the product from Alaska .
Interest grew among Canadian fishermen and in 1975,
after a successful experiment the year before, the Depart-
ment began issuing permits . Unlike the Alaskan fishery,
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which markets naturally deposited roe, the Canadian per-
mits autho rize fishermen to impound spawning herring in
ponds containing fronds of kelp strung on lines . This pro-
duces a supe rior product, and in the quality-sensitive Jap-
anese market, it brings much higher p rices .

Since 1979 spawn-on-kelp ("J") licences have been
held by 28 persons, 18 of which are Indians . The licence
is issued to a person and authorizes the holder to harvest
a certain quantity of product ; in 1982 all licences author-
ize production of eight tonnes . It must be ha rvested in
enclosures and the location of these, the place where the
kelp may be ha rvested and other operating requirements
are specified in the licence . Licences are renewed annu-
ally at no charge, subject only to minimal landings
requirements . Licence holders need not operate the
catching vessel, but the licences are technically non-
transferable . Operations are closely monitored, and the
licensee must obtain the approval of the local fishe ry
officer before beginning each stage of the production pr o-
cess .

While the licensing system has succeeded in prese rving
the economic viability of this fishe ry better than most
others, it also provides a vivid example of the Depart-
ment's attempts to allocate fishing rights to achieve vague
social objectives. First, applicants for licences were
selected by rating them according to complex point sys-
tems that credited, with va rying weights, residence in cer-
tain coastal regions, participation in other herring fisher-
ies and previous expressions of interest . Applications by
Indians were given priority .

Second, the success of this fishery apparently led to
concern that some licensees, especially those who also
had roe-her ring seine licences, would make excessive
profits . So they were required to choose between these
two fisheries, and spawn-on-kelp licensees (and even their
crew members) were prohibited from engaging in the roe-
her ring fishe ry . Then, in an apparent attempt to be fair to
these fishermen, the spawn-on-kelp quotas were adjusted
in size in an effort to equate net earnings in the two
fishe ries .

These regulations are unnecessary and ineffective .
Restricting spawn-on-kelp licensees from engaging in
roe-herring fishing is a source of great irritation, particu-
larly insofar as the reverse is not prohibited : roe-herring
licensees and crew can and do become involved in
spawn-on-kelp operations as catchers. In any event,
licensees in both fisheries can engage in any of the other
limited-entry fisheries if they obtain the necessary
licences.

Fixing the size of quota allocations to licensees in a
fishery according to their earnings in another fishery is an
inappropriate policy . As prices and costs change from
year to year, the relationship of profits between two

fisheries is bound to change, so any effort to equalize
profits over the long run will be futile . Today, for exam-
ple, the average net return earned by spawn-on-kelp
licensees is at least double that of roe-herring licensees .
Further evidence of the futility of the policy is the
observed value of spawn-on-kelp licences, which
(although both they and roe-herring licences are techni-
cally nontransferable) is much greater than that of roe-
herring licences . The policy should be, instead, to allo-
cate licences of sufficient size that maximum returns can
be generated in all fisheries . And the returns in excess of
a reasonable profit to licensees should be captured
through charges for the fishing privileges :

This industry is constrained by the number of licences
and, although a huge production is technically possible,
the Department has feared that the small Japanese mar-
ket could be flooded . However, it is now believed that
sales could be expanded somewhat without depressing
prices .

To take advantage of these opportunities and to
improve the framework for regulating this fishery I pro-
pose the following changes :

53. Spawn-on-kelp licences should be replaced in 1983
with mariculture leases that designate specific areas of
operations and have the other characteristics proposed
(in Chapters 8 and 11) for this form of fishing privi-
lege. The management plan app roved under each
lease should specify, among other things, the quantity
of product to be produced.

54 . Leases for new operations should be allocated through
compe titive bids, with no special advantage being
given to existing licensees or other groups, except
where the applicant cont rols the foreshore or, for other
reasons, competition is unfeasible.

55. The current special restrictions on transfers of
licences and on licensees' pa rt icipation in other fisher-
ies should be abolished .

The need for the royalty recommended in Chapter 8 is
particularly urgent, to recover for the public some of the
fishery's substantial value and to moderate escalation in
licence values. Licence fees have never been charged,
apparently because the Department is reluctant to make
additional levies on Indians . But these are exceedingly
valuable privileges ; they are costly to administer and
monitor ; and without significant royalties, their holders
will realize undue windfall profits .

ABALONE

The abalone fishery is small but lucrative, and it pre-
sents promising opportunities for development through
enhanced production . Its relatively healthy condition is
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not unrelated to its advanced form of licensing, which -
has quickly progressed from uncontrolled access, to
limited-entry licensing, to the quota licence system that
applies today .

Abalone are highly valued shellfish that are widely
dispersed along the Pacific coast of North and South
America . They are harvested mainly by divers operating
from vessels .

The abalone ("E") licence was introduced in 1977 to
restrict entry into a fishery that had developed suddenly,
become overcrowded and was depleting the resource .

Licences were issued at a fee of $200 to vessel operators
who had landed more than $2,000 worth of abalone and
earned more than half their fishing income from abalone
in either of the two preceding years . After appeals were
considered, 26 fishermen qualified for licences .

Initially, licences did not specify the catch that the
holders were permitted to take, with predictable results in
an increasingly valuable fishery regulated with open-
ended fishing privileges . In the first two years the total
catch exceeded a million pounds, well in excess of the
sustainable yield . Some larger enterprises had landed
more than 100 thousand pounds each . As the virgin
stocks were run down, the catch had to be substantially
reduced . In 1979 the coastwide allowable catch was fixed
at 500 thousand pounds . The next year it was halved
again to 250 thousand pounds. This current level may be
roughly consistent with the sustainable yield .

The excessive fleet and the need to reduce the catch
resulted in new measures to control operations. In 1979
one half of the 500 thousand pound allowable catch was
exploited competitively in the early part of the year ; the
remainder was then divided equally to provide a catch
quota to each licensed fisherman . Since 1980, the entire
catch has been divided in this manner, providing individ-
ual quotas of .10,000 pounds in 1980 and of 8,000 in 1981
for each of the 26 abalone licensees .

The licence is issued to persons rather than vessels, but
the licensee must designate the vessel he will use ; and he
must own a majority interest in the designated vessel .
Only one licence is available to each qualifying fisher-
man, so that each quota is intended to be taken with a
different vessel .

The basic structure of the abalone licence system is
excellent. Since the licence is issued to persons and con-
veys the right to take a specified catch, it provides a direct
mechanism for regulating the total allowable catch . Fish-
ing can take place all year round, and restrictions on
vessels and gear are minimal . Most importantly, this sys-
tem has eliminated incentives for vesselowners to com-
petitively expand their fishing capacity beyond that
required to effectively take their quotas.

Nevertheless, the licensing system can be improved
significantly . Some improvements can be made by simply
removing certain unnecessary restrictions on licence
holders . If the requirement that each licensee own a ves-
sel and use it to catch his quota were strictly applied, this
would force 26 vessels to operate in this fishery each year .

This serves no useful conservation purpose and is eco-
nomically wasteful, especially since the quotas are so

small . Moreover, [ see no justification for a licensing pol-
icy that requires fishermen to own the vessels they use in

a fishery .

As the quotas have been reduced, some individual
operations have been forced well below an economically
efficient size . This has put a heavy strain on the system,
and legal techniques have been found to circumvent the
restriction that each quota must be exercised from a sepa-
rate vessel . To solve this serious problem I recommended
in my Preliminary Report, among other things, that these
quotas be transferable, and that licensees be permitted to
divide and combine them. Further, I proposed that the
rule requiring licensees to own the vessels they use to fish
for abalone be abolished. Since then the Minister has
announced his intention to remove the restrictions on
transfers of quotas. At the time of writing, no such
changes have been implemented, however .

In order to enable this fishery to develop further, more
fundamental changes should be made. The considerable
potential for abalone production can best be realized
under a system of management and utilization based on
mariculture leases . The stocks are immobile and respond
well to enhancement by techniques that are already well
established, as I explain in the following chapter. Adopt-
ing a lease system would be a natural progression in the
evolution of management for this fishery, for production
from both wild and cultured stocks .

Mariculture leases would direct private incentives to
develop opportunities for an expanded abalone fishery ;
they would improve the geographical pattern of harvest-
ing; they would enable licensees to harvest the allowable
catch without interfering with each other or competitively
depleting certain areas ; and they would shift much of the
regulatory and administrative responsibilities from the
Department to fishing enterprises .

Approximately two dozen abalone fishermen are now
licensed, all of whom are experienced in the fishery and
nearly all of whom belong to the recently organized West
Coast Abalone Harvesters Association. These fishermen
have now had four years of experience with the quota
licensing system and have seen its benefits in eliminating
tendencies to expand fishing capacity redundantly .

Indeed, this fishery has recently shown a most untypical
trend toward consolidation and fleet reduction through
market processes and voluntary transactions, in spite of
obstacles imposed by the government.
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To overcome the present problems in this fishery and
to promote the development of an expanded abalone
industry, I recommend the following changes :

56 . Ten-year abalone quota licences should be issued in
1983 to current holders of abalone quota licences. The
quotas authorized under these new licences should be
equal to the quotas currently authorized .

57. The total al lowable catch of abalone should be deter-
mined for each zone, and quota li censees should be
required to select the zones in which they will take
their quotas.

58. The existing restrictions on the transfer of licen ces,
the division and combination of quotas, and the vessel
to be used by the li censee should be abolished.

59. The Department should be authorized to issue mari-
culture leases for abalone .

60. With the help of the special committee of licensees
appointed for the abalone fishery, the Department
should delineate suitable areas for abalone nraricul-
tu re leases to replace existing quota licences.

These areas should be determined on the basis of their
suitability as natural management units . They need not
be equal in terms of their current or potential yields, nor
need their number be equal to the current number of
licensees . Rather, they should be structured so that each
existing licensee can be allocated one or more leases
capable of a rate of production approximately equal to
his current quota . Beyond that, additional leases should
be allocated by open competition .

Apart from these changes in the licensing system, other
changes in abalone management policy should be consid-
ered . First, the method of protecting user groups from
each other should be reconsidered. Currently, commer-
cial abalone fishing is confined mainly to the proposed
north zone. Seventy percent of the coast, including all
waters south of Cape Caution are closed in order to
reserve abalone for Indians, who have traditionally used
this shellfish for food, and for sport fishermen . This is a
crude and wasteful method of allocating access to stocks
among users. Indian food fishermen and recreationists
typically "pick" abalone from the intertidal zone while
commercial fishermen harvest mostly by diving in deeper
water below the low-tide line. The Department should
therefore consider prohibiting the commercial harvesting
of abalone above the low-tide level to preserve these
areas for Indians and recreationists throughout the coast .
Then, with commercial operations thus confined to
deeper waters, commercial use of the available stocks
could be permitted over parts of the coast now closed .

Second, to cope with a serious problem of poaching
abalone for sale by unlicensed divers, the Department

should make a special effort to enforce the licensing regu-
lations . In this respect, I am encouraged by the recent
trend toward stiff penalties for abalone poaching .

GEODUCKS

The commercial geoduck industry has had a short and
buoyant history . It began in 1976, responding entirely to
lucrative markets in Japan, which had already stimulated
a geoduck fishery in nearby Washington State. By 1981
the Canadian harvest was close to 6 million pounds. This
year prices reached more than 40e per pound, but the
market outlook is clouded by quality problems .

Geoducks are a large species of clam. They are har-
vested by divers operating from boats that deliver the
catch fresh to shore facilities, where they are then sent to
a small number of processors and prepared for export to
Japan .

Data on the stocks of geoducks are meagre, though the
standing stock is undoubtedly substantial and has been
estimated at more than 200 million pounds . The natural
recruitment rate is very low, however, and geoducks grow
very slowly over a life span believed to extend up to a
century. This means that the sustainable yield is a small
proportion of the stock .

In 1980, in the face of a rapidly rising catch of geo-
ducks, an increasing number of vessels involved, and lit-
tle knowledge about the potential yields, the fishery was
subjected to limited-entry licensing. In 1981, there were
45 geoduck ("G") licences outstanding . Licences are
issued annually at a fee of $10 to the vessels that carried
licences the preceding year. The licences are transferable
and a licensed vessel may be replaced only with a vessel
of no greater length .

Unlike abalone, geoduck licences do not specify quo-
tas, and the harvest a licensee may take is unlimited. The
Department has therefore sought alternative methods of
controlling pressure on the stocks . Despite little biologi-
cal information, a total allowable catch of 6 million
pounds has been set for the coast . Two million pounds is
fixed for the north coast and 4 million pounds for the
south. When the target is reached, the region is simply
closed .

Although some fear that harvesting in certain areas
exceeds the sustainable yield, certain characteristics of
this fishery fortuitously protect the stocks from extinc-
tion. When the density of the stock in an area is reduced
significantly, further harvesting becomes uneconomical,
and in any event large stocks are found at depths that are
uneconomic to harvest at all . But overharvesting particu-
lar areas may well reduce yields for a long period .

The distribution of the harvest is therefore a matter of
concern. The Department has attempted to spread fishing
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pressure by manipulating openings and closures and by
the separate allowable harvests for the north and south

coasts . Southern areas have been more heavily exploited,
but many of the licensed vessels are too small for north-
ern waters and cannot be enlarged because of the vessel
replacement restrictions .

This fishery lends itself to a progression from the pres-
ent limited-entry licensing system to one based on indi-
vidual catch quotas and, ultimately perhaps, to maricul-
ture leases. In this respect, it is similar to the abalone
fishery, though there are important differences : the man-
agement structure for the geoduck fishery has not evolved
to the extent that it has for the abalone fishery ; and geo-
ducks are much longer lived and less responsive to
enhancement .

Much can be gained from progressing immediately to a
quota licensing system for this fishery, especially with
respect to fleet rationalization and improved harvest dis-
tribution . I therefore propose the following measures be
taken immediately :

61 . Initial 10-year geoduck quota licences should be
issued in 1983 to owners of licensed geoduck vessels

that reported landings of geoducks in 1980 or 1981 .

The quota for which each li censee is eligible should be

related to his reported landings in those years.

62. A total allowable catch should be calculated for each
of the zones and a reserve set aside for appeals .

63. Licensees should be required to select the zones in
which their quotas will apply, and the new licences

should be issued accordingly.

64. The management practice of closing areas should be

discontinued; and, subject to conservation require-

ments, licensees should be free to take their author-
ized catches whenever it is most advantageous to do

so .

For the longer-term development of this fishery, the
Department, in consultation with the geoduck licensees
in each zone, should begin to identify appropriate geo-
duck management areas and their sustainable yields, with
a view toward identifying mariculture lease areas for
licensees' quotas in future.

The transition to quota licences will have several
important benefits : it will eliminate incentives to overex-
pand fishing capacity; it will facilitate management and

regulation of the catch by areas ; and it will afford greater

security to licensees . Geoducks are harvested by divers
using a slow and easily controllable process, which, cou-
pled with large stocks relative to annual harvests, will
enable licensees to meet their harvest targets exactly .

Licensees will be able to pace their harvesting to best
advantage, avoiding the competitive haste that has neces-

sitated manipulating area openings and closures to
achieve the target harvests and has led to occasional
overharvesting of some areas because of difficulties in
monitoring catches. Abolishing the restrictions on vessels

would free those whose small boats confine them to
southern waters to acquire the quotas and vessels that
would enable them to utilize less heavily exploited north-

ern stocks .

Individual quotas for this fishery present some special
problems, however. First, geoducks (unlike abalone) are
landed fresh and are delivered almost daily to shore facil-
ities scattered along the coast ; and this obviously compli-
cates the task of monitoring landings . However, virtually
all geoducks are exported through less than 10 processing
companies, and this will facilitate surveillance of catches .

Second is the problem of dark flesh . Some geoducks

have a dark outer skin, and although this does not affect
the taste of the product it makes them difficult to market .
Attempts to solve the problem by scrubbing away the
dark colour by hand or by jets of water have been only

partially successful . Processors have sometimes refused to
buy dark geoducks and fishermen have been forced to

dump them. Fishermen attempt to avoid beds with high
proportions of dark geoducks, but where this is not suc-
cessful they are typically dumped, with few, if any, survi-
vors .

Obviously, if quotas are based on the total stock and
licensees fill their quotas while discarding all dark geo-
ducks, the total demand on them will be excessive . A
solution to this problem is not obvious, but it is not one
that is unique to a quota system . If dark geoducks prove
to be unmarketable, estimates of the harvestable stocks
and allowable catches should be reduced by the propor-
tion of the stock that is not interchangeable .

TUNA

Albacore tuna range widely over the north Pacific, and
Canadian waters host them sporadically in the summer at
the most northern migratory extreme. They are found
within Canada's 200 mile limit and in international
waters further offshore .

High costs and unstable prices have discouraged Cana-
dian fishermen from pursuing this species vigorously.

Landings over the past five years have declined, although
there are indications that vesselowners in the troubled
salmon fishery might be attracted to tuna in the future . In

1981, 46 Canadian trollers landed 200 tonnes of tuna,
fetching an average price of $2,000 per tonne (91 cents
per pound) .

Although supporting biological data for albacore is
scant, it is estimated that a total allowable catch in the
range of 100 to 240 thousand tonnes could be sustained
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in the north Pacific. Total annual catches by Canadian,
United States, Japanese and Korean fleets are estimated
at only about 75 thousand tonnes, leaving the stocks
underutilized by a wide margin.

There are now no effective limits on the number of
Canadian vessels that may fish for tuna ; a vessel carrying
a residual species ("C") licence or any other limited-entry
licence may participate . But only salmon trollers have
had the size, gear and mobility to pursue them . However,
this year under special arrangements with the Depart-
ment, five large vessels equipped with special gillnets plan
to fish for albacore . This will test the suitability of gillnets
for tuna, and throw light on the concern that incidental
salmon catches might cause management difficulties if
this kind of fishing were expanded .

Canada and the United States entered into an albacore
tuna treaty in 1980 (after some friction between the two
countries that came to a head in the preceding year) .
Under this treaty each country waived its 200 mile exclu-
sive fishing zone for this species ; vessels from each coun-
try may fish to within 12 miles of the other's coast . In
addition, the treaty provides for reciprocal privileges for
using ports and landing tuna, and for the reporting and
exchanging of logbook information . In contrast to the
long-standing halibut arrangements between Canada and
the United States, the tuna catch is not allocated between
the fleets from the two nations. Thus, both in Canada and
internationally, policies for effectively managing this spe-
cies are embryonic . At both levels the rule of capture
applies.

In these circumstances, no purpose can be served by
imposing catch quotas on Canadian fishermen. To do so
would shackle the future development of tuna for Cana-
dians while providing no corresponding benefits . How-
ever, the tuna fishery offers promising potential for
absorbing some of the excess capacity in other fisheries .

I therefore recommend -

65. Until an international treaty is reached allocating the
catch of albacore tuna, the Department should issue
short-term permits for this species without restricting
the number of licences or the total catch .

These licences should protect Canadian interests until
such time as knowledge of the stocks is improved and
international management arrangements become more
sophisticated .

OYSTERS

Oyster culturing is the most conspicuous and success-
ful example of mariculture on the Pacific coast . Indeed,
until recent innovations in the herring spawn-on-kelp
fisheries, it was the only one .

Japanese varieties of oysters were introduced in 1912
to Ladysmith Harbour and Fanny Bay on Vancouver
Island. Because the young larvae drift hundreds of miles
by ocean currents, they now occupy beaches throughout
the coast, and have largely displaced native species .

Since 1912, oyster culturing has been administered by
British Columbia under a federal-provincial arrange-
ment . The province's special interest in this activity stems
from its owning the intertidal zone (from high tide to low
tide), where the oysters live . The federal government has
delegated its jurisdiction to administer this species (as
part of its jurisdiction over fisheries in general) to the
province . These arrangements have remained largely
unchanged since their inception . Thus, the federal
Department of Fisheries and Oceans has not become
involved with licensing oyster harvesting activities as it
has for the other species described in this chapter .

The province administers oyster production through
the Marine Resources Branch of the Ministry of the
Environment. A system of lea'ses and licences over
foreshore owned by the provincial Crown convey exclu-
sive rights to harvest oysters .

Leases are the more secure of the two forms of tenure :
they reserve specific tracts of foreshore for shellfish cul-
ture ; they are formally surveyed ; they carry terms of up
to 20 years ; and they may authorize buildings and other
improvements to be erected on the leased area . Licences
carry terms of up to 10 years; they are normally granted
in remote areas or to meet temporary needs of licensees,
and do not authorize improvements . Both leases and
licences may authorize harvesting of other molluscs, such
as mussels and clams, as well as oysters .

Today, 271 leases and licences covering 1200 hectares
of foreshore are outstanding. Holders of leases and
licences must pay annual rentals of up to $75 per hectare,
the amount depending on the size and productivity of the
area . There are no quotas on the harvests or charges on
the landings .

For a fee of $10, oyster permits are issued for harvest-
ing wild oysters. A royalty of $5 per harvested ton is in
place . Pickers are required to hold personal commercial
fishing licences (described in Chapter 13) and must either
hold an oyster lease or dispose of their harvests to a regis-
tered lessee .

Oyster culturing under leases and licences takes two
forms . Traditional bottom-grown operations involve
gathering "seed" from wild nursery areas or importing it
from Japan and planting it on the foreshore, where it is
normally harvested after three years. The recently intro-
duced off-bottom culturing technique involves growing
oysters in submerged trays suspended from rafts
anchored off -shore . This method produces a high-quality
product in two years.



Oyster production in British Columbia increased stead-
ily during the 1960s, but harvests have been uneven, and
in recent years they have declined . The 60 thousand gal-
lons produced in 1981, valued at about $1 .2 million, was
significantly lower than the average of 88 thousand gal-
lons produced in the 1970s, partly due to spawn (spat)
failures . Most of the production is sold fresh or frozen in
local markets .

The existing administrative arrangements for oysters
appear to be generally satisfactory . Leases and licences
convey exclusive long-term harvesting rights that encour-
age investments in stock management and enhancement,
and already support a well-established mariculture indus-
try . Changing only a few details would make these
arrangements consistent with those I have proposed for
mariculture leases .

The most serious problems faced in this fishery relate
to the legal relationships between lessees and adjacent
upland owners, the availability of spat, and the develop-
ment of hitherto underused growing areas . These are
technical problems that can be dealt with, by the provin-
cial authorities and do not impinge on the licensing struc-
ture itself. Delegating federal responsibility for this
fishery to the province has apparently worked well and
resulted in the most advanced licensing system among
Pacific fisheries . Later, in Chapter 18, I propose that these
arrangements be extended under a broad intergovern-
mental fisheries agreement .

CLAMS

Like oysters, the four species of clams found on Can-
ada's Pacific coast - butter, littleneck, razor and manila
- are found in the intertidal zone . They support regular
commercial fisheries in some isolated coastal areas and
more sporadic effort coastwide during the off-season for
other fisheries . Recreational catches are estimated to be
high, particularly in areas near population centres .

According to the sketchy information available, the
maximum sustainable yield for all species could be as
high as 3100 tonnes, as indicated in Table 10-3 . Total
annual catches currently amount to about one-quarter
this amount, but these are unevenly spread geographi-
cally and by species . Coastwide, only the manila clam is
being fully exploited, but depleted stocks are common-
place on accessible beaches in the Strait of Georgia . In an
effort to conserve stocks, the Department closes overhar-
vested areas to commercial fishing altogether . As well, it
attempts to limit the recreational catch with a daily bag
limit of 75 clams ; south of Cape Caution, no more than
25 of these may be butter clams .
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Clam prices are unstable as a result of fluctuating
fishing effort and resulting market supply, and because of
paralytic shellfish poisoning in some stocks .

Table 10-3 Volume of current landings and estimates of
sustainable yields of clams

landings'
sustainable

yield

species of clam north south north south
coast coast coast coast

(metric tons )
butter 400 400 1,300 1,000
manila 225 225
native littleneck (total coast: 350) 225 225
razor 80 100 to 125

' Rough estimates for 1980 .

Source: Assessment of Invertebrate Stocks off the West Coast of Can-
ada . Department of Fisheries and Oceans . Technical Report
#1074. Vancouver. 1981 . pp. 1 1-22 .

For manual operations, all that is required to harvest
clams is a personal commercial fishing licence, which is
issued without restriction at a nominal fee . Access to the
fishery is therefore uncontrolled. The provincial oyster
leases allow their holders to take incidental harvests of
clams from their leased areas, but these arrangements
lack a solid legal foundation . (It is proposed that
mechanical operations will require special licences, but
the eligible licensees will be effectively unlimited) . The

Department has made no provisions for culturing clams .

The clam fishery would benefit substantially from a
more orderly management system based on mariculture
leases . The Department's current licensing policy pro-
vides no opportunities for cultivating the resource or even
private management of natural stocks, and this hampers
unnecessarily the growth and development of industry .
To remove this bairier, I recommend -

66. Clan>s should be licensed under mariculture leases
that p rovide opportunities for culture and p rivate man-
agement of wild stocks.

Because the foreshore is owned by the provincial
Crown . the federal government's scope for encouraging
clam mariculture is constrained . In Chapter 18 1 suggest
that marine fisheries like oysters and clams, that depend
heavily on provincial jurisdiction over the foreshore,
freshwater supplies and upland development should be
administered by the province under a formal agreement .
If this is done, the Department should discontinue licens-
ing commercial clam operations and regulating recre-
ational clam fisheries .
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MINOR SPECI ES

Over the last 15 years, one after another of the com-
mercial species has been subjected to limited-entry licens-
ing, as described in this chapter. Nevertheless, a consider-
able variety offer unrestricted access ; these are listed in
Table 10-4. Most of these support commercial fisheries .

Table 10-4 Minor species harvested under unrestricted
licences

authorizedauthorized under residual ("C") licences gear

crab (dungeness, red rock, graceful, king), shrimp, trap
prawns, octopu s

rockfish, dogfish, skate, flounder and sole, lingcod, hook and line
Pacific cod, surf and pile perch, turbot, tuna ,
sturgeo n

smelt, eulacho n

authorized under specified species ("Z") licences',
with vessel

set gillnet

clams (razor, butter, littleneck, manila cockles, mechanical
softshell, horse) digger or dredge

sea urchin diving

squid seine or hook
and line

euphausiid, copepod pelagic trawl

anchovy

authorized under V"" ."•`." species ("Z") llCesOEsa,

seine

without vessel

mussel, welk, winkles, top snail, limpet, goose hand picking
barnacl e
octopus hand picking and

diving

smelt, eulachon set gillnet

rockfish, lingcod hook and line o r

spear from shore

• Proposed for 1982 .

Source: Department of Fisheries and Oceans, Exhibit # 143 .

These species have little in common. The Department
refers to them collectively as the developing species, but
the term is not apt for all of them . Some of them are fully
exploited, such as crab, shrimp and groundfish ; and
some, such as winkles, show no sign of developing . But in
the past, as fisheries have expanded and threatened the
capacity of particular stocks, the policy has been to
remove them from this group and create separate,
limited-entry licences for them.

Any of these species can be fished with a vessel carry-
ing a residual species ("C") licence . This licence is a

catch-all ; it covers all fisheries not governed by specific
limited-entry licences . It originated at the time salmon
("A" and "B") licences were created in 1968, and
identified vessels licensed to catch species other than
salmon .

These residual species licences are issued annually at a
fee of $10 to vessels that held a licence the previous year
providing that the vessel recorded a commercial catch of
at least $500 in species not covered by other licences dur-
ing the preceding two years . The licences are transfer-
able, and a licensed vessel may be replaced only with a
vessel of no greater length . A moratorium on new
licences was invoked in 1976 .

There are now 1054 licences outstanding . But the num-
ber of vessels eligible to fish these minor species is much
greater than this since all vessels with licences to specific
limited-entry fisheries, with the exception of those with
either a roe-herring or a spawn-on-kelp licence, may fish
residual species. Altogether, the Department estimates
that there are 5,000 vessels authorized to fish these spe-
cies under present policies .

These arrangements are obviously unsatisfactory . They

effectively leave uncontrolled access to any of the minor
species, inviting overfishing and excess fishing capacity as
has happened so often in the past . In case after case (her-

ring, sablefish, Pacific cod, shrimp, abalone and geo-
ducks, among others), a sudden market opportunity has
attracted too large a fleet and, by the time the Depart-
ment has reacted with a new licence form, far more
fishing power than the stocks could support has been
grandfathered in .

The general residual species ("C") licence is therefore
an unsatisfactory means of regulating the development of
specific fisheries, and it does not enable proper manage-

ment of the minor species it covers . Fishing effort
directed toward them tends to fluctuate unpredictably in
response to the fortunes of the salmon fishery, increasing
dramatically in poor salmon years . Most of these stocks
are small, and a relatively small increase in the fraction of
the eligible fleet directed to them can have a very heavy
impact . So can a relatively minor shift in the target spe-
cies . Such events cannot be controlled under current
licensing policy.

In search of better arrangements, the Department
plans to introduce a selected species ("Z") licence this
year. These licences will have most of the features of the
residual species ("C") licence except that they require the
licensee to specify in advance which species he will fish .
This will enable the Department to identify and monitor
participants in particular minor fisheries . But they afford
no means of coping with the basic problem of controlling
access because all commercial fishing vessels will be eligi-
ble . The licences to cover fishing without a vessel, shown
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in Table 1(}-4, will be available to all holders of personal
commercial fishing licences, which are totally unre-
stricted in number.

Clearly, a better regulatory system is needed for minor
species . I have already proposed new licensing arrange-
ments that will remove from this category all the crab,
shrimp, prawn and groundfish . These account for the
bulk ; the remainder in Table 10-4 support very small
fisheries . For them I propose the following :

67. All other minor and unrestricted fisheries should be
administered in future under short-term quota permits
that identify the particular species or group of species
that the licensee is authorized to catch . These permits
should -

i) Designate the north, west or south zone at the
holder's choice (as long as the stocks are under-
utilized). For the less mobile shellfish and crusta-
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CHAPTER 1 1

MARICULTURE AND
OCEAN RANCHING

There is a need to develop a new alternative
in the fishing industry to provide an opportu
nity for a gradual evolution to a system we
are defining here as the "Mariculture Lease
Concept," in which fishermen will manage
and enhance, as well as harvest, salmon and
other marine resources . This represents a
significant change; a transition from the
hunting strategy and philosophy of the pres-
ent catch fisheries to a farming strategy and
philosophy.

D.W. ELLIS '

Throughout this Commission's hearings, many partici-
pants expressed a keen interest in mariculture and ocean
ranching opportunities . Certainly Canada's Pacific coast,
with its many sheltered inlets and bays and relatively pol-
lution free waters offers ideal conditions for, such ven-
tures . Interest has been stimulated also by the search for
an alte rnative to the wasteful and inefficient patte rns of
resource exploitation that characterize our present com-
mercial fishe ries, and by recent developments in the tech-
nology of fish culture .

Mariculture is relatively undeveloped in the Pacific
region, and so this indust ry presents a refreshing contrast
to the intractable problems of the established commercial
fishe ries . Moreover, the prospects for ma ri culture and
ocean ranching appear promising . Unlike most of the
existing commercial fishe ries, they offer considerable
scope for expanded, stable and less seasonal employ-
ment . Because of their physical requirements, they also
provide an opportunity for developing a more secure eco-
nomic base for coastal communities . Much of the tech-
nology required is already proven, and is advancing rap-
idly .

In the long run, fish cultu ring, farming and ranching
could well support prosperous food production indust ries
that would provide more opportunities for many Indian
and other communities than traditional fishing ; and if
well organized, they would complement existing fisheries .
The challenge is to provide a framework of regulato ry

policy that will promote these opportunities . In this chap-
ter I review recent developments and emerging opportu-
nities in this field, and recommend policies for accommo-
dating new ventures without disrupting natural fish
stocks or those who depend on them .

While developments in fish culture should be encour-
aged, I emphasize that governmental policies should be
designed to promote orderly, measured growth to avoid
the chaotic responses to new opportunities that have
recurred in so many other commercial fisheries . Maricul-
ture and ocean ranching are in their infancy ; they present
new technical and organizational problems ; and they call
for careful, coordinated developmental planning.

I use the word aquaculture to refer to the culturing of
plants and animals in any water environment, and mari-
culture to refer to culturing them specifically in marine
(or salt) water . Fish farming refers to the production of
fish entirely within enclosures in either fresh or salt
waters . Ocean ranching applies to ventures that involve
culturing, releasing and recapturing salmon .

MARICUL"I1TRE

Aquaculture has a long history in many other coun-
tries, especially in Asia and Europe . Recently, new indus-
tries based on fish farming have burgeoned in Japan, and
in Norway and other European countries .' On Canada's
Pacific coast, commercial fish culturing has been limited
mainly to oyster production ; but the rich physical envi-
ronment for mariculture in this region and the variety of
species that are amenable to artificial culture have
recently attracted a much broader interest . The following
paragraphs summarize some of the emerging opportuni-
ties .

Shellfish Culture

Interest in culturing shellfish extends to a considerable
variety of species, but so far experience is limited to
oysters, and pioneering projects and studies of others .
For most we know only that they can be cultured ; the
economics of production and problems of marketing
remain uncertain. The most promising species are
oysters, abalone, clams, mussels and scallops.

Oysters Oyster culturing is a small but well-estab-
lished industry, described in Chapter 10 . Local markets
can probably absorb more than the current production,
and possibilities exist for expanded export sales as well .
The provincial oyster leases provide a generally satisfac-
tory administrative structure for this industry . The tech-
nology of production is also well established, and new
suspension culture methods may enable producers to
increase output substantially, to perhaps 50 times present
levels .' So if markets are sufficient, oyster culture could
become a significant coastal industry .
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Abalone The culturing of abalone is well established
in Japan ; but in British Columbia, only a single private
pilot project has been developing for several years . It
includes research, supported by the Department, into
alternative production techniques . The project has dem-
onstrated the biological feasibility of abalone culture in
this region, and though the economics appear promising
as well, they have not yet been proven .

Interest in abalone culture is growing rapidly. Markets
are apparently strong, having absorbed more than a mil-
lion pounds of production from wild stocks in this region
before the allowable catch was reduced, as explained in
the preceding chapter . Culturing offers a means of pro-
ducing both a marketable food product and immature
abalone for stocking natural beds . If abalone culturing
proves economically rewarding, production of several
million pounds annually might well be achieved .

At present we have a very wasteful system,
wasteful in that it underutilizes the natural
abalone in much of the coast . But even worse
is that it does not tap the vast potential of
abalone mariculture . . . . °

To allow this industry to develop, I recommend in
Chapter 10 that mariculture leases be issued to promote
systematic management and harvesting of both wild and
cultured abalone .

Other shellfish The culturing of clams, like abalone,
offers opportunities to complement production from wild
stocks . The prospects for culturing manila clams are
especially encouraging.

Mussels have been cultured in Europe for many years .
On the Pacific coast, the demand for this species is lim-
ited and commercial harvesting is apparently not threat-
ening wild stocks . However, European experience sug-
gests the higher-quality product cultured artificially
would expand market demand .

Scallops occur naturally on the Pacific coast, but the
stocks do not lend themselves well to commercial exploi-
tation. Mariculture offers a more promising possibility
for producing scallops, at least in sufficient quantity to
meet the local market demand, which is now served by
Atlantic producers .

Two years ago a pilot project, supported by the Science
Council of British Columbia, was initiated to test the fea-
sibility of alternative techniques for culturing scallops .
The provincial Marine Resources Branch has worked
closely with that project and has been researching a range
of problems of scallop culture .

The shellfish mentioned above are those in which mari-
culturalists are most interested, but other species may
lend themselves to culture as well . Most of these shellfish

can be readily produced in the same or complementary
facilities; oysters, clams and mussels, for example, are
produced together in some other countries, and this prac-
tice is being tested here.

Salmon Farming

Pen rearing of salmon has attracted considerable inter-
est in British Columbia, and several ventures of this kind
are now operating . The Department's Research Branch
has played an important role in developing rearing tech-
niques .

The financial performance of salmon farming opera-
tions has been mixed . At the time this was written the
largest of them was in receivership . However, others
remain optimistic, and believe that salmon culturing will
become an important industry .

That the salmon farming industry is already
developing in British Columbia is obvious .
The risks and initial costs are extremely high,
the time lag between egg and market stages is
long, and government involvement is limited,
if not obstructionist in certain regards . In
spite of this, interest from both the general
public and those who wish direct involvement
is growing rapidly . New technology, advanc-
ing culture technique, knowledge of nutrition,
disease controls and coastline of rich poten-
tial all offer positive prospects for a self-sus-
taining new industry . '

A major obstacle to development of this fish farming
industry is the complicated and overlapping regulatory
requirements of the federal and provincial governments,
which I return to below .

Other Possibilities

Methods of culturing other species are likely to develop
in the future. Experiments are already being done on
pen-rearing sablefish, and interest has been shown in cul-
turing other species of clams, shrimps, prawns, crabs and
marine plants .

Developing Interest

For some years the Department's research establish-
ments have conducted basic and applied research in fish
culture. Recently, the Department of Indian and North-
ern Affairs responded to the interest of coastal Indians in
the economic opportunities of mariculture by establish-
ing an Indian Mariculture Task Force . Its objective is to
design a program for involving Indians in developing
mariculture and fisheries based on minor species . A
workshop attended by Indian representatives, maricul-
turalists. and specialists from the federal and provincial
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governments was held earlier this year to explore these
possibilities .

The Department of Regional Economic Expansion
recently struck a Marine Resource Industry Develop-
ment Steering Committee with representatives from six
other federal departments including the Departments of
Indian and Northern Affairs and Fisheries and Oceans.
A discussion paper produced by the committee considers
the opportunities for developing mariculture and is par-
ticularly concerned with the regulatory framework for
this industry .

The government of British Columbia, through the
Marine Resources Branch of the Ministry of Environ-
ment, has been administering oyster culture for many
years, as explained in the preceding chapter . It also con-
ducts research on the maricultural possibilities for
shrimps, prawns, scallops and other shellfish . The branch
is currently assessing areas suitable for mariculture with a
view toward protecting them from incompatible activi-
ties .

The provincial Ministry of Industry and Small Busi-
ness Development, under an agreement with the federal
Department of Regional Economic Expansion, is
involved in promoting mariculture as part of a program
to encourage small processing and manufacturing busi-
nesses. Last year this program supported a series of work-
shops on mariculture with participation from govern-
ments, universities, and the mariculture industry . The
province provided more tangible support for mariculture
ventures last year by making them eligible for loan
guarantees up to $300 thousand under its Agricultural
Credit Act .

Growing private interest in mariculture recently
resulted in the formation of the Mariculture Association
of British Columbia to promote members' interests and
provide a channel of communication to governmental
authorities. The earlier established British Columbia
Oyster Growers' Association is an associate member of
this new association .

Policy Directions

Present regulatory provisions for mariculture involve
both the federal and provincial governments through a
variety of departments and ministries concerned with
industrial development, land-use planning, water

resources, Indians, regional programs, environmental
protection, as well as fisheries resources . The present reg-
ulatory arrangements are now complicated and overlap-
ping, and both governments have recognized that their
uncoordinated programs and policies are an obstacle to
mariculture development . In Chapter 18, I recommend
that their respective roles in mariculture be reconciled
under a general federal-provincial agreement on Pacific

fisheries . Under the agreement the province's formal
responsibilities for administering mariculture licences
could be expanded beyond its current oyster leasing pro-
gram .

However, the federal government will undoubtedly
continue to take responsibility for many species amena-
ble to mariculture, particularly those that do not depend
heavily on provincially owned land and other resources .
Accordingly, the Department of Fisheries and Oceans
will have a continuing role to play in realizing opportuni-
ties in mariculture . Thus, I recommend that -

1 . The Department should promote the development of
mariculture on the Pacific coast by providing technical
support and a system of mariculture leases .

The features of the required leases are dealt with later
in this chapter.

OCEAN RANCHING

Ocean ranching involves releasing young salmon to the
sea and harvesting them on their return as adults . This

dependence on the open sea distinguishes ocean ranching
from maiiculture or pen rearing, where salmon are
confined until marketed. While interest in salmon ranch-
ing has grown in recent years on the Pacific coast, consid-
erable controversy surrounds experiments with these
techniques elsewhere and the opportunities available

here .

Experience Elsewhere

Experience in ocean ranching in Canada is limited .
The Salmonid Enhancement Program, described in
Chapter 5, produces large numbers of young fish . Most of
the harvest is taken in the traditional commercial, sport
and Indian fisheries, but in a few cases some is taken at
the enhancement facility itself. So far in Canada there are
no private, commercial ventures of the kind I am con-
cerned with here .

Japan has long experience in ocean ranching, and has a
burgeoning industry based mainly on artificial propaga-
tion of chum salmon by local organizations of fishermen,
who also harvest the returning fish . In the United States
ocean ranching developed as an outgrowth of pen-rearing
ventures. Most experience has been in Oregon, where
ranching has been authorized since the early 1970s .
Twelve ocean ranches are now operating . These are
mostly very large, releasing millions of fish and relying on
a small fraction returning to provide enough revenue for
profitable operations. The ocean ranching operations do
not have exclusive rights to harvest the stocks they pro-
duce, which are subject to exploitation in both the com-
mercial and sport fisheries . Some of the experience with
ocean ranching in Oregon has been discouraging : opera-
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tors have encountered a variety of problems ; none have
yet been able to sustain their planned output ; and few
have profited .' Presently one ocean ranching venture is
operating in California, on the same basis as those in
Oregon .

Alaska's approach to ocean ranching is quite different .
There, legislation in 1974 authorized private hatchery
operations by nonprofit corporations for the primary pur-
pose of producing salmon for the established commercial
fishery . The facilities are to be located in areas where the
returning salmon can be reasonably segregated from
natural stocks. The fish are exploited by the commercial
fleet, and special harvest areas are established near the
production facilities . Harvests in these areas are con-
trolled by the hatchery operators, who are permitted to
take enough fish to cover their costs . If there are any
surplus stocks once these costs have been met, the area
must be opened to the commercial fleet . So far six such
corporations have been established, only two of which
have produced substantial numbers of fish . The state gov-
ernment has provided financial assistance ; and, in at
least one case, revenues from fish sales have been supple-
mented with voluntary assessments on fishermen and
matching funds from processors .

The State of Washington, like Canada, has so far not
authorized any private ocean ranching ventures . But
salmon from this region have been introduced for ocean
ranching projects as far away as Chile .' My review of the
experience so far with salmon ranching has raised several
concerns. One is the uncertainty of success in obtaining
sufficient returns of fish to make the ventures profitable .'
Another has to do with biological questions about the
selection of brood stocks, genetic impacts on wild stocks
and the spread of diseases . These are .parallel to concerns
about the Salmonid Enhancement Program reviewed in
Chapter 5, and because experience is so limited they are
very difficult to evaluate . Another is about whether large
populations of artificially produced fish can be harvested
without adverse effects on natural stocks mixed with
them . '

Directions for Policy Development

The approaches taken in the United States do not, in
my opinion, offer satisfactory models for Canadian pol-
icy development . In both Alaska and Oregon, operations
are hampered because they are not given any special
privileges over the fish produced. Objections to such ven-
tures having exclusive harvesting rights near their facili-
ties have been influential in Oregon, and apparently
explain Washington's reluctance to approve any ocean
ranching so far . And in Alaska, harvesting by the facility
operators is restricted to the level required to cover costs .

These policies aggravate two problems : they lower the

financial returns and increase the risk to ranching opera-
tions, and they impose more fishing on mixed stocks . To
minimize interference with natural salmon stocks, the
enhanced stocks should be harvested as close to the pro-
duction facility as possible . In my judgement, two other

characteristics of U .S . approaches should be avoided here

also: one is their emphasis on large-scale operations
(which aggravate biological and fishing problems) ; and
the other is their exclusive concern with artificial produc-
tion .

I am receptive to proposals for ocean ranching made
by participants in the Commission's hearings, since they,
by and large, met these concerns and embodied other
desirable features as well .' First, most proposals involve
small-scale operations at sites to be carefully selected on
the basis of criteria developed by the Department .

. . . the approach proposed here assumes that
DFO will still have authority for the biologi-
cal control of . . . projects ; this responsibility
will not be left in the hands of private par-
ties .1 0

Second, the proposals call not only for opportunities
for private development of hatcheries but also for oppor-
tunities and responsibilities in habitat management and
enhancement :

. . .with the important additional feature that
adults would be the product of enhanced
natural systems, with habitat and stock man-
agement governed by SEP standards and
objectives at all times ."

It seems likely therefore, that if salmon
ranching is to be introduced, it should be
coupled with stream enhancement and that
individual sites be limited in size .' '-

Third, they allow for some of the enhanced fish to be
taken in the traditional common-property fishery, so that
the established commercial fleet will benefit from these
operations .

It is likely that many fish . . . would be caught
externally in common property fisheries
elsewhere . . . to be attractive to the private
investor it is only necessary that sufficient fish
return to be caught in the designated fishery
and yield an acceptable return on
investment. . . . "

Finally, through licensing arrangements that enable the
operator to control the catch in a terminal area, these
proposals provide opportunities to harvest the fish in the
most economic way possible .

. . . there would be a clear incentive to harvest
fish at least possible cost, which the licence
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holder could pursue in the knowledge that
fish in the designated fishery belonged to him
alone . In short, the licence holder's main con-
cern would be to have just the right amount
of fishing power at hand to make the pre-
scribed catch, at lowest possible cost, . . .1 4

. . . the sponsors will be able to maximize
their revenues and possibly their local
employment through researching alternative
ways of harvesting . . . . "

I find these features of the proposals for ocean ranch-
ing most attractive ; particularly, the opportunities to har-
ness private initiative and ingenuity in producing fish,
linking those who would incur the costs directly with
those who would benefit. Policy should encourage cau-
tious developments in ocean ranching along these lines
and enable opportunities in this new field to be pursued .

I therefore recommend -

2. The Department's program for maricultural leases
should include ocean ranching operations based on
development of natural stocks and a rt ificial produc-
tion .

For the immediate future, I suggest that only a few
modest ventures of this kind be approved to test their
feasibility and the system for regulating them. Thus -

3. For the time being and until the feasibility of these
ventures and the regulatory method is demonstrated,

the Depa rtment should app rove only a few maricul=
tural leases involving ocean ranching operations as
pilot projects.

The approved pilot projects should be designed to
demonstrate that these ventures can benefit, rather than
impinge upon, established commercial fisheries and
should provide for close monitoring and control by the
Department .

Each should be based on a maricultural lease over a
bay or inlet of modest scale, with the lease having the
characteristics described later in this chapter . Lessees
would have the exclusive right to harvest fish in the pre-
scribed area and the obligation to conduct enhancement,
management and protective functions as set out in the
management plan approved- by the Department. The
enhancement would include developing natural stocks in
streams entering the sea in the lease area as well as pro-
ducing fish by approved artificial techniques . The opera-
tions should be designed and located to minimize inter-
ference with established commercial fisheries, and prefer-
ably to augment the commercial catch .

MARICULTURE LEASES

In Chapter 18 1 identify the overlapping interests of the

federal and provincial governments in mariculture, and
recommend that their respective roles be clarified in a
federal-provincial agreement . For species to be adminis-
tered by the province, the design of leases should be left
in provincial hands . But for those under federal control,
the Department must develop leasing arrangements that
will offer the requisite management incentives to their
holders and provide the Department with the necessary
supervisory controls .

Leases must be developed for both mariculture and
ocean ranching operations . And within each of these gen-
eral categories, appropriate provisions should be incorpo-
rated into leases to reflect the unique nature of the species
involved and their management requirements, leaving
wide scope for variations among them . Nevertheless, they
should share certain common features .

I pointed out in Chapter 7 that the essential feature of
mariculture leases is that they confer rights over a defined
geographic area . In Chapter 8, I proposed that leases
have certain general characteristics : that they be allo-
cated through competitive bidding (unless a proposed
project is feasible only for a particular applicant) ; that
they be issued for specific terms; that they specify the
quantities of fish to be harvested; that they carry an obli-
gation to pay royalties on the authorized harvest ; and

that they be transferable with the approval of the Minis-
ter. These basic provisions are consistent with other rec-
ommendations in this report concerning limited-entry
and quota licences . To accommodate developments in
mariculture and ocean ranching the Department should
incorporate these features into provisions for mariculture
leases .

Thus I recommend -

4 . Maricultu re or ocean ranching operations should be
authorized by the Department under mariculture
leases . Each mariculture lease should designate a
specific area in which its holder has the exclusive right
to harvest and manage specified species of fish .

The lease area for ocean ranching operations might
include a small bay or inlet adjacent to the rearing facil-
ity, where its holder would be able to harvest his catch
efficiently and without interference from others .

The Department will need to approve fisheries man-
agement, enhancement and harvesting plans under mari-
culture leases, to ensure that they are biologically and
technically sound and assign responsibilities to lease
holders. The leasing system should offer flexibility in this
regard, so that arrangements can be changed periodically
to take advantage of opportunities and to solve problems
as they emerge over the life of the lease . Thus, leases
should permit regular revisions to approved management
and harvesting plans .



150 MARICULTURE AND OCEAN RANCHIN G

5. Mariculture leases should require their holders to
periodically submit plans for the approval of the
Department concerning the management, enhance-
ment and harvesting of fish under them . The duration
of plans, and the frequency for obtaining approvals of
them, should be deternuned for each lease in view of
its particular circumstances. The approved manage-
ment plans should form part of the lease.

CONCLUSION

It is now clearly time to establish a suitable framework
of regulatory policy to accommodate new opportunities
in mariculture and ocean ranching. To do this, the gov-
ernments must disentangle their administrative responsi-

bilities and provide suitable licensing arrangements . This
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CHAPTER 1 2

INDIANS IN THE
COMMERCIAL FISHERIES

The fishery is our heritage. In it rests our
expertise and our hopes for the future.

NUU-CHAH-NULTH TRIBAL COUNCIL'

INDIAN PARTICIPATION IN THE COMMERCIAL
FISHERIES

Before European settlement, a much larger population
of Indians than survives today was settled in communi-
ties along the coast and the river systems of the interior,
in locations that were determined in large part by accessi-
bility to fish resources, especially salmon . Fish formed
the foundation of their local economies and inspired
many of their ceremonies and myths and much of their
folklore and art .

Through all the dislocations and painful adjustments
to "white" society, involvement in the fisheries has been
essential for the Indians in maintaining their identity and
self-respect . This theme was introduced repeatedly in
presentations to this Commission. One group put it as
follows :

The Commission's terms of reference instruct me to
make recommendations for ensuring that the fisheries
make "the highest possible contribution to the economic
and social development of the people of Canada . . . ."
With respect to the commercial fisheries, the concern for
social as well as economic advantage focuses attention
especially on native Indians .

When the modern fishery developed in the last century,
the Indians of the Pacific coast adapted to the new tech-
nology of fishing and canning much more readily and
successfully than they adapted to other industries . The
fisheries provided them with an opportunity to partici-
pate in the new industrial society, and for a great many, it
was the only opportunity . As a result, Indians have held a
particularly important place in the Pacific fisheries, and
fisheries policy has been moulded, with mixed success, to
accommodate their special needs .

This Commission has received a remarkable amount of
information and advice from Indian organizations and
individuals . Eight tribal councils and eight bands, as well
as the Native Brotherhood of British Columbia, the
Union of B .C. Indian Chiefs, Indian cooperatives and
individual Indians have submitted briefs . Others pro-
vided information in the form of Supplementary Docu-
ments. In addition, many non-Indian participants have
commented on the special problems of Indians . And the
Commission has held eight of its community meetings
either on reserves or in communities where Indians are
dominant .

With respect to the position of Indians in the commer-
cial fisheries, the testimony has had a consistent theme :
Indian participation has been declining, and because the
fisheries afford a unique economic opportunity for them,
this trend must be reversed . This chapter is devoted to
this problem. It reviews the history of Indian participa-
tion and the policies adopted to promote it, and recom-
mends some initial steps toward improvement.

Participation in the fishing industry allowed
us to remain living by the sea with our own
people . And it was a kind of work that was
more compatible with our way of life than
other kinds of work in the white man's econ-
omy. It was, if nothing better, at least the
lesser of two evils . It did not require us to give
up our communities and our culture alto-
gether . 2

As described in Chapter 2, the early salmon fishery
developed widely scattered operations along the coast .
Canneries were typically located near major salmon runs
in inlets and estuaries, where Indian communities were
also located . They drew heavily on those communities for
men to operate their vessels, and in addition, they pro-
vided employment for thousands of Indian women and
older children in the canneries . By 1919 there were 97
canneries on the coast from the Fraser River to the Nass
River, on Vancouver Island and on the Queen Charlottes,
employing more than 9,000 people, the majority of whom
were Indians . And more than one-third of all salmon
fishermen were Indian .' They adjusted remarkably well
to the fishing industry, even to the technological changes
that brought a wholesale shift to powered fishing vessels
and mechanized canning processes .

During the 1920s and 1930s Indian fishermen were dis-
placed by the trend toward larger, costlier fishing vessels
and packers . The consolidation of canneries also reduced
opportunities for many native cannery workers . For some
years the decline was slowed by Indian fishermen and
their families being transported from the south to the
canneries of the central coast for two months each sum-
mer. During World War II, the strong demand for fish
temporarily improved Indian employment, and the
expulsion of Japanese from the coast enabled many Indi-
ans to acquire fishing boats at bargain prices .4 However,
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after the war Indian employment in the fisheries declined
sharply .

This more recent displacement was caused by the
accelerated consolidation of the canning industry into
fewer, larger operations and the adoption of bigger and
costlier vessels. By 1970, only 15 canneries were operat-
ing, all but 3 in the Fraser and Skeena areas . Their
employees had been reduced to about 3,700, of which
Indians accounted for about 1,500 . 5

Prior to this consolidation, many Indian fishermen
fished in local waters close to canneries, using. smaller,
older vessels rented from the processing companies . Their
numbers fell rapidly .as the canneries closed down, espe-
cially on the central and northern coast. On the west
coast of Vancouver Island, local fish camps, which
Indian troll fishermen relied upon to buy their fish, also
closed . Moreover, Indians were unable to raise the capi-
tal for larger, more powerful and more mobile vessels and
more sophisticated gear . So they were unable to compete .

Figure 12-1 Postwar trends in Indian participation in the
salmon fishery '

t954 1964 197 1 t9T1 t979

Data refer to vessels licensed, but not necessarily active in any year, and are
not precise.

Sources : H . Hawthorn et al ., The Indians of B ri tish Columbia . 1958 :

M . Friedlaender . Economic Status of Native Indians in Brit-

ish Columbia . 1964-1973 . 1975 : W. McKay and K . Ouelette,

Review of Indian Fishermen's Assistance Program . 1978 : and

Native Brotherhood of British Columbia . Exhibit # 141a .

Appendix VI .

In about two decades the number of vessels owned by
Indians in the salmon fleet fell by roughly 60 percent, to
599 in 1971 as shown in Figure 12-1 . Between 1964 and
1971 the number of gillnetters declined by about 400, to
345 . Indian-owned trollers dropped from 388 to 197, and
seiners, from 135 to 57. Nonsalmon vessels owned by
Indians, while few in number, declined even more rapidly
during this period, from 12 percent of the total fleet in
1963 to less than one percent in 1971 . By the beginning of
the 1970s, the fishing and processing industries employed
less than half the number of Indians that had been

involved two decades earlier. Since restrictive licensing
was introduced for the salmon fishe ry 12 years ago, the
number of Indian salmon licensees has declined substan-
tially.

Table 12-1 shows the number of Indian licence holders
in the salmon fishe ry in 1979 and in other fishe ries in
1980 . In 1979 Indians operated about 60 percent of the
salmon vessels rented by processing companies ; of the
260 licensed vessels rented by Indians, 55 were seine ves-
sels and the remainder gillnetters .

Table 12-1 Numbers of licences for restricted fisheries
held or exercised by Indians in 1980a

number of vessels rente d
licensed Indian by Indians from percent of
fishery licensees companies total fleet

salmon"

gillnet 252
seine 72
troll 128

total salmon 452

205 20
55 25
_ 7

260 1 5

roe-herring

gillnet 399 31
seine 61 30

halibut 10 1 2

spawn-on-kel p

Indian bands 5

individual 13 64

° The figures provided in this table are estimates .
Estimates for 1979, including ordinary . Indian and temporary licences.

Source : Department of Fisheries and Oceans .

The marked decline in Indian-operated vessels during
this century does not fully reflect the decline in gainful
employment, of course; employment of Indians as crew-
men on fishing boats and packers, in support industries
and in canneries also declined . The erosion of employ-
ment in fishing and related occupations has had a devas-
tating impact on dozens of Indian communities that
offered no other employment opportunities and where
unemployment was already chronic .

In one century, we have been dispossessed of
the ability to provide for ourselves . . . . We
have a sole economy, that of fishing, and have
managed to continue participation in this
resource industry as commercial fishers, but
each year the ability to participate has less-
ened6

And it created severe economic and social problems
beyond those normally attributed to unemployment . For
example, vessels were displaced that had been depended
upon for food fishing and for transportation links with
other communities .'
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POLICIES TO PROMOTE INDIAN
PARTICIPATION

The magnitude of Indian displacement and the severity
of the problems it has created drove the Department of
Indian and Northern Affairs and the Department of
Fisheries and Oceans to adopt measures to protect and, if
possible, to increase the participation of Indians in the
commercial fisheries. A brief review of these experiments
is instructive in designing policies for the future .

Provisions for Indians under Restrictive Licensing

Under the restrictive systems introduced, in the Pacific
fisheries and described in preceding chapters, a number
of special arrangements were made for Indians .

Salmon licensing The salmon fleet control program
introduced in 1969 initially accelerated the long-term
decline in Indian participation in the fishery, a result that
was feared from the start . To arrest this trend, several
measures were taken :

i) In 1970, funds were provided by the Department of
Indian and Northern Affairs to purchase derelict
vessels from the existing fleet in order to create a
"tonnage bank," which was administered under the
Indian Fishermen's Assistance Program (discussed
below). Indian fishermen wanting to introduce ves-
sels into the salmon fishery were allocated the
required tonnage for vessel licences out of this bank.

ii) In 1969 and 1970, whenever an Indian applied for a
temporary ("B") licence rather than an ordinary
("A") licence, the Department of Indian and North-
ern Affairs was notified and in most cases was able
to arrange for the higher ordinary licence fee to be
paid .

iii) In 1971 the Indian licence ("A I") was created and
any Indian could convert his ordinary licence to this
new category, which carried a fee of only $10 . Ves-
sels with Indian licences were ineligible for purchase
under the buy-back program, but they could be
transferred to other Indians (or to non-Indians by
converting the licence to an ordinary licence by pay-
ing the accumulated difference in fees between the
two categories of licences) . Some licensed vessels
were purchased by the Department of Indian and
Northern Affairs, which transferred the licences to
the Indian Fishermen's Assistance Program's ton-
nage bank, where they were made available to Indi-
ans who required assistance.

iv) In 1972 all temporary ("B") licences held by Indians
were converted to Indian ("A I") licences. Sixty-
three licences were changed under this provision, but
they were mostly on small boats and only 52 of them
were renewed as Indian licences the following year .

v) Beginning mid 1980, holders of Indian licences were
no longer permitted to convert them to ordinary
licences .

Despite these special provisions, the number of Indian
participants in the salmon fishery declined during the first
few years of restrictive licensing. In the first two years
alone the number of Indian gillnetters dropped by 29
percent. This was partly offset by an increase in Indian-
owned seiners and trollers, which was apparently the
result of aid provided under the Indian Fishermen's
Assistance Program (discussed below). Overall, the num-
ber of Indian vessel-owners and crewmen fell by eight
percent . '

One reason for this decline was that many Indian ves-
selowners failed to meet the initial landings qualifications
required to obtain a salmon licence . A second was the
sale of Indian vessels with ordinary licences through the
buy-back program . And a third was the inability of some
Indian vessels to pass the inspection for quality standards
introduced in 1973 . But later, for a few years after 1972,
with the help of the Indian Fishermen's Assistance Pro-
gram, Indians were able to maintain and even increase
their relative position in the salmon fisheries .

Roe-herring licensing Two important provisions were
incorporated into the roe-herring licensing system to
encourage Indian participation : no restrictions were
imposed on Indians until 1977, though licences for non-
Indians were limited three years earlier; and Indian roe-
herring licences carry an annual fee of $10, rather than
the $200 for gillnet and $2,000 for seine licences issued to
non-Indians .

In 1980, 61 Indian seine licences and 399 gillnet
licences were outstanding in the roe-herring fishery .
Existing regulations require that Indian licences not be
leased to non-Indians . (While some people have sug-
gested that this still happens quite frequently, I have not
found any firm evidence to indicate that this is the case .)
Nonetheless, processing companies seem to have
acquired equity interests in some Indian-owned herring
seine vessels .

Licensing in other fisheries For the halibut fishery,
special licences are issued annually to Indians who
depend on halibut for a significant part of their income
but who did not qualify for the restricted halibut licences
introduced in 1979. Currently, there are only 10 such
licences. Also, as a general Departmental policy, individ-
ual Indians and band councils are given priority for new
licences in the spawn-on-kelp fishery . At present, Indians
hold 18 of the 28 licences in this fishery .

The Indian Fishermen's Assistance Progra m

In 1968, the Indian Fishermen's Assistance Program
was introduced to improve Indian participation in the
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Pacific fisheries . The program was funded by the Depart-
ment of Indian and Northern Affairs and administered
by the Department of Fisheries and Oceans through the
Indian Fishermen's Development Board on which Indi-
ans as well as the two government departments were
represented. Some $16 .3 million had been expended by
1979 when the program ended, about half in grants and
half in loans . Until the end of 1978 the recovery on loan
payments was an impressive 91 percent ; since then the
rate has fallen as a result of poor returns from fishing .

The program had three p rimary objectives :

i) To arrest the decline in the number of Indian vessels
and, if possible, to reverse it ;

ii) To improve the earnings of Indian vessels so they
equalled the average of the rest of the fleet ; and

iii) To improve the versatility and mobility of the Indian
fleet to the level of the rest of the fleet.

Secondary objectives included assisting Indians who
operated rental vessels to become owners, helping young
Indians to enter the fishing industry, maintaining a ton-
nage bank to assist Indians wi th licences, improving
training and fishing skills, and assisting in developing
shore facili ties on rese rve lands for fishing vessels.

Coupled with the special licensing provisions for Indi-
ans, the program achieved a good measure of success in
terms of its main objectives . First, while the portion of
the salmon fleet owned and rented by Indians had
declined to 15 percent by 1969, by 1977 it had increased
slightly to 16 percent. The increase w as entirely in
Indian-owned seine vessels, which increased by nearly 60
percent to 27 percent of the total seine fleet . Indian
gillnetters and trollers declined at about the same rate as
non-Indian vessels .

Second, the average gross earnings of Indian vessels
increased from a low of 61 percent of the average for the
salmon fleet as a whole in 1967 to a high of 109 percent in
1973, and averaged 84 percent during the last five years
of the program. The average gross earnings of the vessels
that were assisted under the program were almost half
again as high as the average earnings of all Indian vessels
over the program period. The value of landings by Indian
vessels in species other than salmon (mostly herring)
increased from less than two percent of the total catch in
1969 to more than nine percent in 1977 .

Third, the versatility and mobility of Indian vessels was
improved . The total tonnage of Indian vessels increased
by 33 percent, more than double the rate for the fleet as a
whole, and their average value increased from 67 to 87
percent of the average for the whole fleet . The vessels that
were assisted by the program were valued 31 percent
above the average for all vessels .'

Assistance was extended to 59 Indians to purchase
rental vessels, and 52 operators of rental boats received
aid to purchase gear and equipment . Eighty-five grants
were made to bring older vessels to the minimum stand-
ards required for licensing .

The program was less successful in encouraging
younger Indians to enter the fishery; many were deterred
by the 12 .5 percent minimum down payment (20 percent
prior to 1974) required to purchase a vessel . The attempt
to promote construction of shore facilities in Indian com-
munities to increase efficiency of fishing operations also
met with little success .

The main criticism of the Indian Fishermen's Assist-
ance Program was that it benefited primarily those Indi-
ans who were already well-established and successful
fishermen . It probably also increased the disparity of
earnings across the Indian fleet. Furthermore, by provid-
ing financial assistance, it contributed to the problem of
overcapitalization and excess capacity in the fleet, espe-
cially in the seine sector. However, in the context of the
restrictive licensing program described in Chapter 9, this
latter result must be regarded as almost inevitable if the
competitive position of Indian fishermen were to be
improved .

The Indian Fishermen's Emergency Assistance Program

In spite of the substantial assistance provided under
the Indian Fishermen's Assistance Program and the spe-
cial licensing arrangements for Indians, the number of
Indian salmon vessels began to decline sharply after
1977 . Between 1977 and 1980, the Indian-owned fleet
dropped by some 100 vessels .10 These vessels fell into two
groups : better vessels (including several that had
benefited under the Indian Fishermen's Assistance Pro-
gram) that were sold to non-Indians in order to reap the
capital gains from inflated licence values in the boom
years of 1977 and 1978 ; and submarginal vessels that
survived the prosperous years but failed in the poor years
that followed .

Indians and the Department of Indian and Northern
Affairs were afraid that the conspicuously poor year of
1980 and the bleak prospects for 1981 would accelerate
the displacement of Indians . As a result, a stop-gap emer-
gency program (the Indian Fishermen's Emergency
Assistance Program) was implemented late in 1980 . Its
purpose was to assist with debt payments, repairs, equip-
ment and start-up costs of Indians threatened with bank-
ruptcy." This program was funded by the Department of
Indian and Northern Affairs and administered by two
Indian-controlled boards : one controlled by the Native
Brotherhood of British Columbia ; the other, by the 13
bands of the Nuu-chah-nulth Tribal Council . It provided
for $2 million in grants, another $2 million in loan
guarantees and $200 thousand in direct loans . At the time



of the Program's termination early in 1982 the $2 million
in grants had been fully expended, as had the $200 thou-
sand in direct loans ; and $700 thousand in loan guaran-
tees had been extended .

This program had two significant deficiencies . First,
very little assistance could be provided in the form of
loan guarantees . Apparently because of the depressed
condition of the industry, banks have been reluctant to
extend even guaranteed loans to fishermen. Second, no
assistance could be provided to make payments on loans
from the Indian Fishermen's Assistance Program because
of a rule that federal funds cannot be used to write off
debts to the federal government . This is important,
because these loans are the largest form of debt for many
Indian vesselowners .

Nevertheless, emergency funds for vessel repairs, start-
up costs and essential equipment enabled many Indian
fishermen to fish in the 1981 season who otherwise proba-
bly could not have operated. And because that was a fair
season for salmon, these fishermen have been able to
improve their financial position .

Acquisition of a Gillnet Fleet

In 1982 B .C. Packers Ltd. sold 243 vessels and 252
licences (most of its northern gillnet rental fleet) to the
Northern Native Fishing Corporation, an organization
established by three tribal councils . The purchase was
arranged through the cooperation of the Departments of
Indian and Northern Affairs and Fisheries and Oceans,
and involved a federal grant of $11 .7 million, of which $3
million was provided for vessel improvements and oper-
ating costs, the remainder for payment to the vendors .
The corporation intends to retain title to the licences, and
to lease the licences and sell the boats to Indian fisher-
men, most of whom have hitherto operated the vessels
under company rental arrangements.

The Salmonid FAduincement Program

The ambitious Salmonid Enhancement Program is
described in some detail in Chapter 5 . I include some
discussion of it here because one of its official objectives
is to improve native well-being, which implies improving
incomes and employment for Indian fishermen and can-
nery workers .

Several criticisms have been made about this program
regarding Indian involvement . Most important is its geo-

graphical orientation : projects are concentrated in the
south coast, especially in the Johnstone Strait area, where
Indian fishermen and communities are already relatively
prosperous.12 Another is its focus on large hatchery pro-
jects ; Indian groups argue that a greater emphasis on
small stream improvement projects would yield greater
benefits to Indians and their communities.

INDIANS IN THE COMMERCIAL FISHERIES 15 5

Partly in response to such criticisms, a formal Commu-
nity Development Program was initiated under the Sal-
monid Enhancement Program in 1978, mainly for the
benefit of Indian communities . Its present budget pro-
vides $3 .6 million annually for 15 community develop-
ment projects, of which 12 are with Indian communities .
Tentative proposals are aimed at expanding the program
to 62 projects at an additional cost of $45 million during
the next five years .

Community development projects are contracted to
Indian bands and other groups who assume responsibil-
ity for specific works, such as small hatcheries, stream
rehabilitation and resource surveys . The Department
provides technical advice to the contractor and a training
program for those involved in the project . Problems of
one kind or another have arisen in most projects, but the
program has been generally successful (see Chapter 5) .
The response from Indians has been enthusiastic ; about
150 Indian communities have applied to undertake pro-
jects . This interest is the main reason for expanding "the
program."

The Indians' main criticism of the program is that the
Department gives the contracting bands insufficient con-
trol over the projects, a criticism that must be weighed in
light of the experimental and risky nature of much
enhancement work . Other concerns are that funds are
insufficient or not disbursed promptly and that Indians
have inadequate influence over the general design of the
program .

Man Mariculture

The Department of Indian and Northern Affairs, in
cooperation with the Marine Resources Branch of the
Ministry of Environment for British Columbia and the
Department of Regional Economic Expansion, is cur-
rently attempting to develop a program for native Indian
involvement in mariculture. This program recognizes the
keen interest of coastal Indian bands in mariculture, the
strategic location of Indian reserves for mariculture, and
the provincial government's interest in encouraging
Indian participation in this activity . "

Recently the Department of Indian and Northern
Affairs established an Indian Mariculture Task Force,
with membership composed of representatives from vari-
ous tribal councils . The goal of the task force is to
develop a mariculture program for Indians . The task
force operates autonomously, with Departmental person-
nel acting primarily as coordinators .

This careful approach, involving Indians in the earliest
stages of program design, is undoubtedly appropriate in
view of the uncertainties of commercial success . But, as I
explain in Chapter 11, the potential for mariculture is
substantial, so the program deserves continuing support .
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The measures I propose in Chapter 18, by clarifying the
respective roles of the federal and provincial govern-
ments, will help advance the program .

Observations on Experience

The historical record leads to certain general conclu-
sions relevant to determining appropriate future policies .

First, apart from brief intervals, and despite efforts to
prevent it, large numbers of Indians have been displaced
from the commercial fishing industry in recent decades .

Second, as numerous studies and submissions to this
Commission have confirmed, this displacement has gen-
erated serious economic and social distress in Indian
communities, many of which offer no alternative employ-
ment . The relative immobility of Indian people has left
them heavily dependent on unemployment insurance and
welfare payments . This is costly to the taxpaying public
and, at the same time, inflicts high costs on the Indians
themselves in the form of idleness, dependency, demoral-
ization and social and personal breakdowns .

Third, Indians can obviously adapt and perform well
in the commercial fisheries . Because of their greater
familiarity with fish and the activities associated with
fishing, coastal Indians have stronger motivation, greater
skill and more experience to support their participation in
commercial fishing than they do in most other fields . In
contrast, development programs based on commerce,
tourism and related activities, which are largely alien to
Indian cultures and traditions, have usually been unsuc-
cessful . In short, the commercial fisheries afford a highly
promising means of involving coastal Indians in con-
structive economic activity . Moreover, it is an activity in
which many of them claim an historic right to participate .
The fisheries, then, must be regarded as an obvious base
for policies aimed at Indian social and economic devel-
opment .

Past experience also shows that, in the rapidly chang-
ing environment of the commercial fishing industry,
expecting developmental programs to be entirely self-
supporting is unrealistic. They will likely need external
support and subsidization for a considerable time . Dec-
ades of dependency and exclusion from economic oppor-
tunities have left widespread apathy, coupled with pas-
sive and sometimes active resistance to public authority .
Indian culture and traditional,means of livelihood have
been overwhelmed by a complex "white" society with its
rapidly changing technology, and by the organizational
structures imposed upon them. Their self-development
has been retarded by a governmental approach to Indian
administration that, until recently, tended to be authori-
tarian and paternalistic .

Indians have also experienced difficulty in obtaining
the same financial assistance available to their non-
Indian competitors :

(Indians) do not have access to the capital
resources required for investment in large
new vessels or expensive equipment . Gener-
ally low incomes plus the fact that reserve
land cannot be secured as collateral has lim-
ited most Indians' ability to borrow money
from traditional financial institutions .' 5

Policies for increasing Indian participation in the
fisheries must recognize these special problems.

POLICY PROPOSALS

For many coastal Indian communities, the basic policy
choice is now fairly clear . It is between increasing subsi-
dies to coastal Indian communities in the form of welfare
funds and personnel needed to cope with the growing
problems of unemployment, dependency and demoral-
ization, on the one hand, and subsidizing fisheries pro-
grams that will provide productive employment and con-
tribute to individual and community morale, on the
other. I have no doubt that the latter is the most con-
structive not only from the point of view of the Indians
themselves but from that of Canadians generally . The
position the Indians take concurs with this judgement :

It makes more sense to enhance the ability of
Indian people to support themselves through
the fishing industry than it does to spend
increasing amounts of federal revenue sup-
porting them on social assistance. "

Sensitive and costly programs will be required to suc-
cessfully increase the involvement of Indians in the com-
mercial fisheries and thereby to increase their self-reli-
ance in the long term . Many of the benefits sought are
difficult to measure in economic terms because they
involve unquantifiable social, psychological and cultural
improvement. But this does not mean that they are less
important than more quantifiable economic benefits .

In approaching recommendations for improving
Indian participation in the commercial fisheries, several
general problems brought to this Commission's attention
must be addressed. One is the role of the Department of
Fisheries and Oceans. As I suggested in Chapter 1, the
Department is obliged to modify and adapt its policies
and procedures to accommodate social policy objectives
relating to the fisheries, and to provide the technical
expertise to help ensure that the objectives will be met ;
but it is not the appropriate agency to undertake either
the designing or the funding of needed social programs .
In the past the Department has, in the opinion of some,
become too deeply and directly involved in efforts to
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solve Indian problems; it has therefore been seen as the
agency responsible for these problems and has conse-
quently become a target of criticism. Thus, many Indian
groups that have appeared before this Commission have
expressed frustration and even hostility over the Depart-
ment's apparent insensitivity to their problems .

The Department of Indian and Northern Affairs, with
its direct responsiblity for Indian affairs, is best placed to
initiate and financially support programs of social and
economic development for Indians . The Department of
Fisheries and Oceans must adapt its policies to accom-
modate these programs without obstructing the objec-
tives of Indian administration or of the Indians them-
selves . Of course, the technical administrative advice of
the Department of Fisheries and Oceans should be
sought in designing any such projects involving the
fisheries .

For the reasons presented above, the government must
initiate a well-defined program to protect and expand
Indian participation in the commercial fisheries, using the
considerable experience of past programs of assistance . It
should have long-term goals, and hence be more than an
emergency aid program, though its ultimate objective
should be to eliminate the need for its continuance .
Accordingly, it should not only assist Indian vessel-
owners to improve their productivity and young Indians
to enter the fishery for the first time, but also provide
training to enable them to succeed.

In the present circumstances of the Pacific fisheries,
any program designed to encourage Indian participants
must be compatible with the general need to rationalize
and reduce the overexpanded fleets. This presents an
obvious difficulty, and it calls for careful program design .
First, it requires that any additional fishing licences made
available to Indians be drawn from the existing stock,
rather than being added to it . Second, it requires that
provisions be made to ensure that Indian licences will
remain in Indian hands, rather than be transferred to
non-Indians . Third, it requires that provisions be made to
ensure that Indians will have access to credit and finan-
cial support that will enable them to operate and improve
their position . Finally, it should provide for a high degree
of Indian participation in the program's administration .

Indian Fishermen's Economic Development Program

These conditions are largely met by the Indian Fisher-
men's Economic Development Program proposed by the
Native Brotherhood of British Columbia . Following
extensive consultation within the Indian fishing commu-
nity, the program has been the subject of intensive plan-
ning during the last three years by a working committee
consisting of representatives of the Native Brotherhood
and the Departments of Indian and Northern Affairs,

Fisheries and Oceans, and Employment and Immigra-
tion .

The essential objectives of the program are to provide
financial assistance to young Indians to enable them to
acquire vessels and enter the industry, to provide training
in fishing skills and business management, to secure a
permanent block of fishing licences for Indian fishermen,
and to assist Indian owners of marginal vessels to
improve them .

The proposed program was presented in a submission
to this Commission." Having examined it and alterna-
tives, I make the following recommendation :

1 . The federal government should proceed toward imple-
menting the Indian Fishermen's Economic Develop-

ment Program as quickly as possible.

I support this program's general outline, but since nego-
tiations are already taking place, I refrain from making
recommendations on matters of detail .

Its proposed structure is designed to alleviate some of
the problems encountered by the earlier Indian Fisher-
men's Assistance Program. The program would be man-
aged by the Indian Fishermen's Development Corpora-
tion, which would be a nonprofit organization controlled
by Indians . Directors would be elected from regional
groups of Indians traditionally involved in commercial
fishing to ensure representativeness and equitable treat-
ment . The Corporation is expected to be affiliated in
some way with the already-established Northern Native
Fishing Corporation .

The current proposal calls for a budget of about $20
million over five years to meet the costs of purchasing
licensed vessels, upgrading existing vessels, training and
administration . It is proposed that this be funded by a
governmental grant, provided through a special alloca-
tion from the budget of the Department of Indian and
Northern Affairs, the Western Initiatives Fund, other
sources, or a combination of these .

An issue that is not addressed in the present proposal
concerns the possible continuing need for operating sub-
sidies for Indian fishermen . Many Indian fishing opera-
tions are marginal, and the objectives of the program
imply that they may require financial assistance . More-
over, past experience suggests that the success of such
programs often rests on some support beyond the initial
assistance . So I recommend the following :

2 . The Department of Indian and Northern Affairs
should provide staff and resources for the purpose of
monitoring the financial performance of Indian fishing
operations under the Indian Fishermen's Economic
Development Program.
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To stabilize the Indian presence in the fisheries, the
corporation would purchase licensed vessels from non-
Indians, sell or otherwise dispose of the vessels, and make
the licences available to qualified Indian applicants, who
would purchase or construct their own vessels suitable for
licences under the prevailing vessel replacement rules .
Depending upon their financial circumstances, recipients
might be provided with additional assistance from the
corporation .

The interest of the corporation in acquiring licences
should, incidentally, strengthen the value of Indian ("A
I") licences, which are presently restricted to Indians .

Discussions with the Department suggest that it would
be desirable to create a new category of Indian licences
for this purpose that would unambiguously prohibit their
transfer to non-Indians and would enable this and the
Northern Native Fishing Corporation to maintain owner-
ship of licences while leasing them to individual Indians.
I therefore make the following recommendation :

3. Licences held by Indian fishing corporations should
not be transferable to non-Indians and licensing poli-

cies should be developed to enable such licences to be
leased to individual Indians.

These conditions would ensure that the licences would
never leave the Indian community, and would advance
the developmental objectives of the corporation.

The proposed Indian Fisherman's Development Cor-
poration would be well-suited to organizing some of the
innovations in commercial fishing that I have suggested
in earlier chapters . For example, it could organize small
numbers of licensees to operate in "pocket fisheries,"
establish new contractual arrangements with foreign fish
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