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Welcome

James O. Campbell
Chairman, North Pacific Fishery Management
Council

Welcome to a very cold Anchorage this morning, the site of the North
Pacific Ficheries Management Council, Why was the council located
in Anchorage? When you think of fish you certainiy don't think of
Anchorage, but it goes back to the first council, it qoes back to
Elmer Rasmusen and Clem Tillion, who thought that it should be
located here because Anchorage is the transportation center for the
state. It's the commynications center for the state. [t has the
professional services, doctors, lawyers, retail service centers,
hotels {which I understand many of you think we don't have enough
of), and food service.

The conferénce that starts this morning on Fisheries Management:
Issues and Options, 1s intended to be more than an exchange of
information among those of us in the fisheries management business.
Yeu'1l note that the program includes participants from &1l sectors
of the fisheries-~-fishermen, processors, government, scademia, and
even lawyers.

Qur intention today is to first see if we can identify problems in
fisheries management and then address the methods we may have
available to resolve these problems. [ have been critical in the
past of the processors and their Jack of atitendance at the North
Pacific Fisheries Council meetings. But let me tell you: now Rick
Lauber can relax a 1ittle bit, because he's got John Peterson on our
council, who will help us with input from that group. In additicn,
1 would like to acknowledge Henry Mitchell, another new member of
the council, who brings us an in-depth understanding of western
Alaska,

There are probiems, I'm sure you'll agree. Fishing industries

around the world are in trouble., Qurs is no less so than those on
the East Coast, in Europe, or for that matter almost any place you
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may care to guess. There is no question that the resource we are
dealing with in the United States is large, it's productive and it
should be bringing a good return on our investment, The fact is,
it's not returning nearly as much as it should be. We have every
rezson to suspect that it may be because of the woy we manage it.

We have the most productive and the most resourceful group of
fishermen. Man for man, they are as productive as anyone in the
worid. 1 think this could be pointed out by the recent catch of
sail fish or black cod; the Atka mackerel now and eventually the
Pacific Ocean perch. QOur industry has proven over and over again,
it can be responsive and supply a good product at competitive
prices. Why then do we see so many problems in both the processing
and harvesting sections of our industry?

Alaska and the North Pacific Fisheries Management Council are
particularly concerned with finding ways to resolve these problems,
The fishing industry 1n Alaska has some marvelous opportunities in
the next few years, as they move into the rich groundfish resources
off of Alaska, We will see the lTast of directed fisheries by other
nations off our coast in the very near future, How we manage this
resource--2.5 million tons of fish--and the fishery is going to
determine what benefits will accrue to this industry and to this
country.

While we have an expanding groundfish fishery, other fisheries have
expanded beycnd their reasonable 1imits and are increasingly diffi-
cult to manage. I hope that we can get some direction on these
problems before we are done this week.

You'll note in the conference program, it's been sponsored by a
number of different organizations. We certainly want to acknowledge
them: six of America's Sea Grant Programs; three of the regional
fishery management councils, several government and industrial
organizations, and one fisherman, Barry Fisher.

1 again want to welcome you. We are deeply honored to have you here

in Anchorage with us today. [ hope you enjoy our city and that we
learn and take home something from this conference, Thank you.
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Introduction

Harold E. Lokken
Director, Pacific Fisheries Foundation

Good morning, Mr, Chairmen, Ladies and Gentlemen. It is generally
customary for an introduction to a conference such as this to be
upbeat, to express optimism, and confidence and to indicate that we
have the tools and the collective will to solve the major problems
of fisheries management., I wish this were true. But, | am afraid
it is not, unless we evidence much greater concern for our fisheries
resources in the long term., Making this cbservation, I fault no ore
in particular. The blame for this state of affairs belongs to all
of us. I include myself as well,

To quote a bit of popular wisdom, "We have met the enemy, and it s
us." There have been many conferences over the years on fisheries
management, These have served a usefu) purpose because fisheries
are dynamic. Change is the order of the day. Past management is
not necessarily the best for today's fisheries and conditions.
Management must be under constant scrutiny to make certain it keeps
pace with the changes occurring in our fisheries.

The most recent management conference, of which this may be said to
be a successor, was held in Denver in 1978. It, however, was
confined primarily to the management option of limitad entry. In
the debate that followed the Denver conference, other cptions were
offered as substitutes for limited entry. Consequently, the plan-
ners of this conference broadened its scope to cover all issues and
options concerned with fisheries management. The conference speak-
ers represent a wide range of experts from all parts of the United
States and elsewhere, including participants Indirectly as well as
those directly involved with fisheries.

The difficulties of fishery management stem from the requirement

that good management must of necessity invoive restrictiens. Qne
most appropriate comment on management in general was made on a TY
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program by 2 national commentator, George Will. He said, "Good
management is the abilfty to inflict pain.” Tt is also true that
bad management causes pain, as many of those in the fishing industry
can confirm by personal experience. Management also requires the
allocation of fisheries privileges, and therein lies more dif-
ficulty. Inevitably, some gain while others lose. In our system of
government, the prospective losers in any proposed management
decision can easily comvert a biclogical problem into a political
one. Biological solutions, then become virtually impossible to
obtain. The end result is loss for everycne.

The unpopularity of management is caused not only by the need to
allocate among groups of individuals, but also by the need to
allocate over time. Even if a particular fishery is restricted to a
set number of participants, it is still necessary to restrict a
season's harvest to provide for harvests 1n future seasons. The
economic needs of the harvesters and processors however, are such
that the needs of the resources over the long pull are often given
secondary consideration. There are also those looking for a fast
killing in fisheries, hoping to get out with a bundle before the
inevitable collapse occurs. All of this adds to the burden of
management.

In the search for solutions to management problems, there are
probably as many suggestions as there are gear, vessel and geograph-
jcal groups. Unfortunately, there 15 no agreement on a workable
definition of good management. T use the word “werkable" because 1
suspect most would agree that good management is a regime that
produces encugh fish for everyone on a sustained basis. In place of
this impossibility, the views differ widely.

Good management as perceived by some is considered bad management by
others. Each definition is based upon the perception of the be-
holder, motivated by his economic needs. Good mznagement to many is
regulation of the other guy only, If a limit is involved, the limit
is the capacity of the vessel owned by the proposer, 1f a season is
involved, the season desired s the one that does not interfere with
the activities of the proponent., If closures are necessary, one's
backyard should remain cpen.

Perhaps, it is too much to expect those regulated to give much help
to the regulators. If this is the case, one option might be to set
up an ad hac commission to research the overall problem and offer
solutions, somewhat 1ike the Pierce Commission in Canada. The idea
nas some merit in that it shifts the burden and responsibility away
from those directly affected. While any solutions offered have to
run the gauntlet of our political process, the rationale developed
for justifying a solution should ease the burden of securing their
acceptance.

One suggestion for a management improvement seems to have universal
appeal. It is a need for better understanding among all of the
elements in the fishing industry. This is the core of this confer-
ence, as I see it. [t involves an exchange of experience and ideas
among harvesters, processors, managers, academicians, and others
having an interest in fisheries management. It is to be hoped that
the conference will create a dialogue among these diverse interests
that will result in the eventual formulation of sound fdeas in
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fisheries management, the need for which will be understood, if not
necessarily endorsed by all,

One perverse ray of hope is that conditions have deteriorated in
some of our fisheries to such an extent that this alone will force
improvement. It should be obviopus to a7l that past methods will not
work in many of today's fisheries. Solutions, then, depend upon new
concepts, With such a diverse group of participants here, 1 feel
sure that many innovative ideas will be advanced. This is certainly
to ke encouraged.

While it is not a new idea, Timited entry will certainly be high on
the 1ist of solutions offered. This raises some fundamental con-
cerns, If Timited entry is a viable sgiution to many of our prob-
tems, is it possible for the fishing industry to isoclate jtself from
other industries and individuals in the country? Can we set up a
closed-shop regime in a common property resource such as fisheries,
where no one except those selected can seek to make a Tivelihood?
From the opposite standpoint, is 4t fair for the unemployed from
other industries to swell the ranks of fishermen, and drag down the
standards of living for those who have spent a 1ifetime in their
occcupations? These are basic questions that also need to be con-
sidered in devising new concepts for fisheries management.

In any discussion of the problems of fisheries, it might be useful
to consider the problems in other industries. Are we alone as an
industry with our troubles? 1 think not, for the pagers are full of
the woes of airlines, agriculture, steel, autos, forest products,
housing, and even banking to name a few. Ours is different, how-
ever, due to the common property nature of most of our fisheries.
Other industries have ap oppartunity to return to former levels of
health, But not in fisheries. Once the fish are depleted, the
return to health is virtually impossible.

We in fisheries are different in another way. We are users of a
public resource. OQur use could be questioned in the future. Have
we managed properly? Have we given adequate consideration to the
generations that will follow ours? Have the owners of our fish-
eries, the Americen taxpayers, received an adequate "bang for the
bucks" that they have invested in fisheries and fisheries manage-
ment? W11 they still be willing to finance fisheries management in
face of the decline of many of our important fishery species? These
are questians I hope will be addressed in the four days of this
conference.

There are other questions alse. No discussion of management would
be complete withcut mentioning the council system of management, Is
the system doing the job intended for it? The councils are efght
years old. As you might expect, they have both supporters and
detractors. When the system was devised in 1976, one objective was
to bring management closer to those managed. This has happened only
in part. Blame for the partial failure must be shared. The sys-
tem's overseers, a5 well as many of the councils' constituents, have
been retuctant to accept the judgements of the councils, And the
councils have been unwilling to make the tough and painful decisions
necessary for good management. No one should simplify the diffi-
culties of the councils in addressing problems such as allocations
between mobile and fixed gear, protection of a depleted species in a



multi-species fishery, and avoiding incidental, unwanted, and at
times prohibited species, when fishing for a target species.

These are only a few examples of a longer list. On balance, the
system generally has been worthwhile, It certainly has given
fisheries resource users greater participation in fisheries' de~
cisions. Not as much as they would like, but 1ike Rome, a perfect
system is not built in & day. Improvements are bound to occur. You
will no doubt hear many suggestions for betterment as this confer-
ence proceeds.

As one who has been involved in fisheries for a Tong time in many
capacities, I wish to pay tribute to managers of fisheries else-
where, everywhere. My hat's off to them! They have an exceedingly
tough job translating inadequate data on the strength, movement and
fluctuatiens of fish populations into meaningful regulations,
affecting thousands of vocal individuals. [t is easy to be a critic
without responsibility. I have, at times, been a critic and at
other times a part of management. I can testify that it is 2 whale
of a lot more fun being a critic.

This conference represents a serious attempt to improve management
and arrest the decline in many of our fisheries. A1l should partic-
ipate fully for it is only through greater communication among ail
of the diverse interests in fisheries thal we have any chance of
getting agreement on the many controversial issues that face us in
fisheries management.

Before closing, 1 should comment on the student scholarship award
that was to have been a part of this program. Three papers were
submitted by students. The subjects covered were an estimator of
total catch weight, fish estimation from Jength, and United States
sabTefish management. The judges deemed the three papers to be
good, but too limited in scope to fit into the program of the
conference. The papers are recommended to any of you who have a
specific interest in the subjects involved. The award which was to
have been given will be used at a later date in some form of
fisheries education,

In closing, I hope that all of you will find this conference a

rewarding first step leading to more rational management and use of
our nation's fisheries resources. Thank you.
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Executive Summary

William F. Royce, Fisheries Consultant

Summarizing this conference is an awesome task after the attendance
of some of the world's best fishery scientists, and a large propor-
tion of industry specialists and people knowledgeable about fishery
affairs. I have no intention of trying to go through any great
amount of detail. But there are two or three matters of perspec-
tive that I think are worth using as & wind-up.

This meeting has been extraordinarily useful, because of the size
of our resource potential, the size of our management and develop-
ment problems, and their complexities. I would like to say a few
words a bit later on about the people who are not really repre-
sented here, the people who are paying the bills for what we do
with the fisheries: the public. T would alse like to mention some
of the goals that are ahead of us on this present course,

I know that a lot of you are impatient with the specialists from
academia and government agencies, but these specialists have
dedicated their 1ives to understanding a nmarrow part of the prob-
lems that face us. [ have referred to some of my academic col-
leagues, as having "insect eyes.® You know, the kind of compound
eyes where each person is seen going off in a different direction.
In order to get the rounded camera image, we come to people 1ike
you, people in the industry. [ have never heard a better overall
description of industry problems than Bart gave us at the outset of
this session. But specialists are a little 1ike the people you
employ on a larger vessel: a specialist in navigation, one in
engineering, a net specialist, and so on. You don't expect each of
them to do the job of the captain and you don't expect each to look
at the whole picture., You use them for thefr particular, very
specialized, knowledge.
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This conference is aimed at a very important goal because Alaska's
fisheries are among the largest in the world. If Alaska were a
country, harvesting its fishery resources fully, its production
would rank about fifth in the world. I recall a report to the
governor of Alaska about 1979 suggesting that, in the long run,
Alaska's fisheries are more soctally and financially important than
Alaska's oil,

Let's now try to lock at the breadth of our task and how fisheries
management has changed. It's always had a primary goal of
conservation. Many of you have recognized that. It has been
approached by learning about the resources, determing allowable
catch, and then dividing that catch amecng the people who want ta
fish. This management systems works well in the recreaticnal
fisheries, where one fisherman can be happy catching one fish,
while a commercial fisherman might need a thousand to make a day's
pay. We can even ask that recreational fisherman to release his
catch alive, in some fisheries. Another feature of recreational
fisherfes is that they are largely paid for, as far as the special
services to them are concerned, by earmarked license fees and by
special taxes cn equipment, I want to come back to that with
regard to commercial fisheries a bit later.

Commercial fisheries management is moving away from just conserva-
tion into development. 1In fact, the Magnuson Act was afmed at
fishery development in this new economic zone around our country.
This greatly enlarges the complexity of ocur management. But let me
compare two of the fishery management operations that have estab-
Lished themselves and in which almost everyone has great confi-
ence.

The halibut commission and the Pacific Salmon Commission regulating
the Fraser River Salmon Fisheries both weat through a decade-long
political hazsle in their formative periods about 50 years ago,
Both of them lccalized the bigq decision-making out in the field
where fisherman could be advisors, where fishermen knew what was
going on, and where, and in consequence, Tishermen developed a
confidepnce in what was being done. Maybe some of that has eroded
with the changes in the fishery in the case of halibut, but I
believe it sti11 Targely applies. They almost developed a politi-
cal constituency of their own. 1 recall a barroom conversation
between a couple of individuals about 20 years ago. They were
complaining because they felt the haiibut commission was supposed
to be responsible to our two govermments and we didn't contrel it.
I think there was something significant there because, with local
arrangements, the commission was developing the trust and confi-
dence of the people being managed by it.

I would 1ike to emphasize particularly the people paying the bills
for commercial fisheries. I reviewed the commercial fishery policy
in the western states some 15 years ago and asked about money
raised by special catch taxes and by license fees and s0 on, and
the cost of the special services to the commercial fisheries. At
that time, the ratic was something 1ike seven to one. In cther
words, the public costs were somewhere around $7 for each dollar of
special earmarked tax from the commercial fisheries.
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The real problem of the fisheries on limited stocks, which is where
we are getting to with all of the world's fisheries, is over-
investment., It isn't a theory., It is a fact, all over the world,
1 recently reviewed the country experience papers collected by FAQ
in Rome for about 40 countries. Every one of those countries
identified over-investment as a major problem as well as the
resulting subsidies to the fisheries in the interest of maintaining
coastal communities. This problem is not new--it's been known for
centuries. It was described in great detail for the North Sea
fisheries by a British scientist 50 years ago who called it "the
great Taw of fishing." If we allow uniimited entry on limited
stock, the fishery becomes unprofitable. Some of you have said,
"0k, let the poor fisherman drop out." But whole communities get
in trouble. It isn't just the fisherman: it's the processor; it's
all of the people who werk taking care of the fish. The government
bails them out.

This starts with the nature of the resource, The fishery doesn't
show impact immediately. In 10 or 15 years the full effect of the
fishery is felt on the resource. Sc there is a failure. Well,
fisheries fluctuate anyway. There's always the hope that this is
natural fluctuation. So government gives a little help to keep
things going. There may be some slight gains, then there is a
further drop.

This cycle is so inevitable, that I think you people must find a
way to get participants out of 7t as fairly as is possible. The
major reason s the public costs involved., We had information from
Jake Dykstra, [ believe, on the private views of the Canadian
scientist who felt that the cost of subsidizing the eastern
Canadian fisheries were higher than the total value of the catch.
There 15 a remarkable parallel between their situation and
Alaska's. They have the same kind of similar cod-Tike fishes,
rockfishes, herring, flounders, traw! fisheries: they kicked out
all the foreigners with great hopes, just as Alaska has, for what
they were going tc get cut of this rescurce. What has been their
result? They have roughly twice as much gear, in the view of
Canadian economist, as they should have in that fishery, and major
problems in the coastal communities of Nova Scotia and Newfound-
land. Now the same thing is happening in the European countries.
1 can't give you all the details here, but Norway's fishery is,
again, an old fishery. Many of you may well be related to some
Norwegian fisherman. Their fishery is subsidized by about $150
milTion annually, simply because of their over-investment problems
and as a consequence of this inevitable cycle,

1f Alaska is to repeat the experience of eastern Canada, all
Alaskans should look very carefully at the ultimate cost of subsidy
programs unless there is enough information at the ocutset to plan
this, as economists say, more rationally. I recognize that the
word has many implications for you, but it is also a pervasive
problem. Almost all of the world's fisheries are now approaching
the 1imit of their productive capacity. Hence, almost all of the
worlds fleets are moving into trouble.

Now & very brief word about the council process. [ have been a

federal bureaucrat, and 1 know that the federal system is beset by
a muttitude of people's ideas and deeds at the Washington level.
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Sending problems that you can solve Tocally back to Washington is a
Tittle like anchoring your boat and letting it accumulate bar-
nacles, Everything will get fouled up as it gets invoived with
other people's interests from all over the country. It seems to
me, that we must use this council process, this framework system,

and make it work,
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U.S. Fisheries Policy Evolution

Dayton L. (Lee) Alverson
Natural Resource Consultants
Seattle, Washington

INTRODUCTION

National and state fishery policy are gensrally perceived to be
nonexistent or at best a collage of ephemeral short-term goals sup-
ported by the political regime in power, For the most part, members
of the commercial and recreational fishing industries are quick to
point out that problems confrenting their constituents flow from the
lack of a recognizable national fishery policy. Academicians have
generally echoed these sentiments, but some writers point out that a
rational fishery policy does exist, that it emerges from an array of
Jegislation and is implicit in the discussions and actions of govern-
ment and Congress. This author supports the latter perception, that
naztional fishery policy, although confusing and at times conflictirg,
can be unraveled from the historical behavior of government.

It is also this author's view that since the nation's founding, the
U.5. fishing industry has played a significant role in shaping nation-
al fishery policies. These policies have, in turn, helped to mold the
sociceconomic, legal and political environment within which the U.S.
industry fumctions. Government has historically been confronted with
conflicts between fishermen empioying different harvesting techniques,
between sport and commercial fishermen, and between fishermen of
different nations. MNew policies, developed through political chan-
nels, have frequently been required to resolve the problems.

In recent history, passage of the Fishery Conservation and Management
Act {FCMA) constituted a significant national declaration of fishery
policy. The act consummated efforts by mejor elements of the U.5.
harvesting sector, processors, amd recreational fishermen, to secure
greater control over the resources in waters adjacent to the U.S. The
FCMA has undoubtedly improved the competitive position of the U.S.
fisheries--perhaps mere so for fishermen than processors--and has



sharply altered the legal basis for managing fishery resources within
the 3 to 200 mile zone. Nevertheless, fishery policies and procedures
emerging from the original act can be expected to be dynamic, and the
concerns and disappointments of different industry sectors and cther
users will result in new or modified policies. This paper will
explore the historfcal evolution of national fishery policies and the
basis of current and future policy functions.

THE BUILDING QOF NATIONAL FISHERY POLICY

Rothchild (1972), in a paper entitled “The Need for Analysis in
Development of a United States Fishing Policy," states that the
commonly held view that the U.5. federal fisheries agencies function
without a fishery policy is not correct, and that the U.S. does have a
fishery policy. "This policy," he notes, "is reflected in a consol~
idation of the decisions that are made in the various branches of
government at the different hierarchical levels." He further states
that "the policy is a conglomeration of decisions that would have been
made on more or less an ad hoc basis, whereas it would be much more
desirable to have a decision that arises from fundamentally sound
policy.” Before we continue down this path too far and cast too many
stones at the "establishment,” it might be constructive to examine
more closely the historical character of federal fisheries policy and
its origin,

The federal government became involved in fishery policy early in U.S.
history, when international fishing disputes erupted among cod fisher-
men in the New England area. A federal agency dealing specifically
with fisheries issues was not created until 1871, however, when the
Fish Commission was established. The commission gave way to the
Bureau of Fisheries in 1903 and to the Fish and Wildlife Service in
1636. These federal bodies were created Targely in response Yo
declining production of Atlantic salmon, the need to develop fish
culture techniques and by a legislative mandate to rehabilitate
depleted fish runs. Cellectifon of scientific and statistical informa-
tion by the federal fishing entities soon became an integral part of
their operations. Involvement in management, however, was for the
most part limited to international situations or to areas under U.S.
territorial jurisdiction,

In 1956, Congress passed a reorganization act that split the U.S. Fish
and Wildlife Service into 2 Bureau of Commercial Fisheries and a
Bureau of Sport Fisheries and Wildlife. Reorganization followed
strong industry pressure to recognize and identify the commercial
fishing interests within the U.S, The act also explicitly defined the
responsibilities of the agency, incorporating such areas as fishery
product technology, fishing gear research and exploratory fishing, and
expanded jts seryice areas to include loans and grants and market
infoermation,

Government policy guidance was also provided in a mapdate to maintain
a healthy U,5. commercial fishing industry. This mandate was a
difficult task for the fishery sector of government. The post-World
War II era spawned policies in other sectors of government contrary to
protecting U.5. markets from foreign imports. There is even stronger
evidence that the U.S. marketplace was opened in an effort to bhalance
trade Tnequities and promote economic recovery in Europe and Asia.




Although processors and harvesters attempted to secure or maintain
protective duties, this ran against the grain of a growing national
commi tment to promote free trade., In the decade following World Mar
IT the international financial structure struggled under a severe and
continuing surglus of exports over imports in the U.S. balance of
payments. It is apparent that in setting pricorities for product
protection, fish was not in the same league as steel and textiles.
Hence, there was much pressure to encourage imports in order to
facilitate recovery in the economics of allies, former enemies, and
lesser-developed countries.

It seems evident that despite a legislative mandate to the contrary,
implementation of fishery policy was thwarted by conflicting policy
goals., Non-fishery policies were clearly held to be of greater
importance to the nation than fisheries, although it is doubtful that
this decision has been explicitly raised in the policy process. For
better or worse, the actions of government through much of the 1960s
and 19705 demonstrated an implicit policy of Vimited support o the
0.5. fishing industry, non-intervention in the U.S5. market to protect
domestic fishermen from foreign competition, and freedom for U.S.
processors to purchase fishery products from either domestic or
foreign sources and thus provide consumers with lower cost and, as
frequentTy described, "better quality products.”

Federal government involvement in fishery management expanded in the
post-World War II period responding to conflicts between U.S. and
foreign vessels fishing adjacent to the U.5., and problems encountered
by U.5. vessels fishing off foreign coasts. Distant-water fishing
activities in the late 1980s and 19605 generated a variety of problems
including overfishing, gear loss, economic dislocation in areas
adjacent to the U.S., and seizures of U.S. vessels off foreign coasts.
The qamut of distant-water fleet problems presented &n internal
industry conflict: coastal fishermen saw extended Jurisdiction as a
solution to their economic and conservation probliems while the
distant-water tuna and shrimp fieets sought to preserve their options
to fish off the coasts of other countries.

Extended jurisdiction was considered a dangerous precedent by those
responsible for national security, bringing yet ancther political
element into the dispute. Government responded as might be expected,
supporting its internal political weight and favoring the national
security interest, Fishing was not a major pelicy issue and the
division within the fishery ranks further weakened the political
thrust of extended jurisdiction advocates.

The evolution of national policy concerned with extended jurisdiction
is briefly described in the book WildTife and America as follows:

The United States took a major step in promoting the rights of
nations to exploit the fishery resources off their coasts when it
pstablished the abstention principle (1354}, which stated that if
a country was fully utilizing the MSY of a species and the
fishery was under management and scientific investigation, other
countries should refrain from its harvest. The principle formed
the major binding ingredient of the Internaticnal North Pacific
Fisheries Commission {INPFC). The concept was not, however,
embraced by the world community as a formula for resolving
fishery disputes. To the contrary, it was often referred to as



an arrangement consummated by the United States and Canada during
a period when Japan was at a disadvantage, following the conclu-
sion of World War IT.

The United States subsequently abandoned the abstention concept
and looked Tnstead to multilateral conventions (commissions) to
resolve conservation issues while promoting the principle of full
exploitation of resources on the basis of their MSY., Unfortu-
nately, these commissions failed to deal with underlying social
and economic differences. Furthermore, their procedures fostered
deTays in providing management, and they lacked the ability to
monitor regulations to ensure compliance. To overcome the
ineptness of the commissions, the U.S5. government moved to
resolve fishery conflicts through bilateral negotiations.

Although one cannot deny that commissions and the bilateral agreements
provided a degree of protection to the U.S. fishermen, they failed to
stave off the growing demand for an extended fisheries jurisdiction
zone, Despite executive branch opposition, sport and commercial
fishing interests allied with conservationists, and marshalled enough
suppart in Congress to extend the U,S. fishery zone to 12 miles in
1966. This extension was considered inadequate by U.S. coastal
fishermen and support for a 200-mile fishing zone mounted.

At the opening of the Third United Nations Conference on the Law of
the Sea, the United States supported the 12-mile fisheries zone, but
with increased coastal nation preference over 10cally exploited
resources. The position, which had 1ittle support within the U.S.
industry and less among the develeping countries of the world, was
abandoned within hours after it was presented. In its place emerged
the "three species" approach that authorized a coastal nation to
manage the species primarily inhabiting the continental shelf and
siope and those species that spawned in and migrated out of the
coastal rivers and streams fnto ocean regions beyond 200 miles,
Highly migratory oceanic species, such as tunas, were to be managed by
interrational bodies.

Although the government eventually endorsed a 200-mile fishery zone,
it was never actively promoted by U.S. officials. Proposed by indus-
try, the United States supported it because it was an acceptable
alternative that the majority of nations at the conference might
endorse.

Passage of domestic legislation extending jurisdiction to 200 miles
illustrates how the political process was used to establish policy.
Throughout its evolution key government departments opposed unilateral
extension, claiming that such an act was illegal under international
law and that national policy dictated working within the U.N. frame-
work to find a solution to managing ccean fisheries. The Executive
Branch's failure to persuade Congress to resolve the issue through an
international forum can be traced to industry's disillusionment with
progress wade in a series of preparatory and substantive sessions of
the Law of the Sea Conference, a problem aggravated by the Department
of State's persistently optimistic view following each session of the
conference that “a sclution is imminent,"

Ironically, the extended jurisdiction legislation (P.L. 94-268)
incorporates many features embodied in the abstention concept



established in 1953. U.S. policy had come almost full circle: from
establishing the concept of preferential rights to fully used re-
sources {1954-1956}; to promoting a policy of resolving fisheries
issues through multilateral organizations and bilateral arrangements
{1957-1970); to re-establishing the concept of preferential rights
{1970~1975); and, finally, to re-endorsing the basic concepts associ-
ated with abstention under a zcnal format (1975). The policy cycle,
largely driven by forces outside of government, conflicted with
executive policy. But the collective external forces ultimately
regenerated a fishery policy, part of which the government itself had
advocated and subsequently discarded some 25 years before, As one
former NGAAR director put it, “the U.5. was driven remorselessly to a
position it should have been taking all the time."

The history of extended jurisdiction and formation of the principles
embodied in the U.5. FCZ is a classic example of the hurdles con-
fronting fishery policy development. Problems brought about by
extended jurisdiction were largely resolved within the framework of
the special fnterest concerns of the fishing groups. Government
responded first to the development of Japanese high seas fishing in
the Pacific, and later to Soviet and Korean activities. The INPFC and
its protocol were created in respense to northwest salmen industry
concerns, and its solutions generally met the self interest of that
industry. Timing of the treaty most likely tilted its results in
favor of the U.S. interest.

The abstention principle embodied in the protocol of the INPFC,
however, soon became a danger signal to elements of the U.S$. fleet
involved in distant-water fishing off foreign coasts. Splintered
industry interests diminished the thrust for preferential coasta)
status. Growing military concerns over the consequences of extended
Jurisdiction generated a backwash that temporarily sidetracked the
movement for greater ceastal state contrel. Fishery disputes on both
U.S. coasts were dealt with either throegh existing international
cormissions or though bilateral agreements. Ultimately, extended
Jurisdiction was consummated by a concerted effort of a consortium of
Pacific Northwest, New England and mid-Atlantic fishery groups. Their
cause gained momentum when an ad ho¢ industry group put together the
"three-species approach group" that minimized internal conflicts
within the fishing industry,

Whether good or bad, the key elements of the FCHMA and its management
structures were _engineered from outside ggvernment. L[n the end,
fishing groups were supported by sports fishermen, environmentalists
and coastal state fishery agencies. The effort was also assisted by
segments of the academic community that, at the onset of the movement,
was largely opposed to extended jurisdiction. Adoption of the FCMA
was finally achieved by a coalition of strong Congressional personal-
ities. The coalition, no Tonger buying the military argument, was
concerned about the consequences of growing naztional fisheries con-
flicts, resource depletion and the lack of U.S. control of fisheries
in its adjacent waters.




THE FISHERIES FAMILY1 AND POLICY DEVELOPMENT

This example of policy development outside of the federal government
is not unique to fisheries but occurs in gther natural resource areas,
such as water, minerals, and oil. History will show that fishery
policies and goals have been Jargeiy molded by sectors of the Tishing
industry and/or state fishery agencies working with Cengress.

Different segments of the fishing industry have periodically taken the
leadership in promoting policy change. During the pre-World War II
era, the salmon and tura industries were instrumental in securing
protective duties on canned fish. In the post-World War II period,
salmon processors took the lead in promoting the abstention principle.

The expanded financial role of the Bureau of Commercial Fisheries was
suggested by both processors and harvesters. During the 1960s and
1970s better-organized fishermen's groups pushed extended
jurisdiction, the FCMA, and many of its modifications.

State fish and game agencies have traditionally played an important
role in promoting fisheries research funding and mitigation and
conservation programs. They, of course, frequently receive federal
funds allocated for these purposes. In addition, state agencies have
guarded state's rights with respect to natural resources control. In
this role, they have successfully engineered prominent membership on
federal hodies and international commissions concerned with fishery
management. Their current dominance of FCMA fishery councils is a
testimeny to their success in this arena.

The federal government's role in fishery policy development has
largely been in response to political pressure groups. including
Congress. 1t appears to have had a stronger internal role in
promoting and adopting the conceptual and technical basis for fishery
management. In this sense, federal government may have been
responsible for adopting management to achieve the "maximum
sustainable yield" and premoting "full use of the surplus provided by
nature." It should be noted the technical basis of MSY was
formulated by scientific effort outside of government, but adopting
the objective of securing MSY must be credited in part to key
officials serving in the Bureau of Commercial Fisheries.

OQutside of the fishing industry and government hodies, academic groups
and conservationists have also played important roles in fishery
policy debates, Processors, fishermen, conservationists and
academicians have not always seen eye-to-eye, Their goals and
interests differ. The ability to effect major fishery policy changes,
however, has depended on building strong support among these
influential members of the fisheries family. Minor policy changes and
goal seiting can be achieved without significant support of the major

The family comprises processors, inCluding their sales and
distribution elements; converters; commercial fishermen; recrea-
tional fishermen; conservationists; environmentalists; academ-
icians; scholars and state fishery agencies.



advocacy groups as long as the proposed change is not antagonistic to
other members of the family,

Federal fishery policy is most easily revamped or changed when the
policy goal does not infringe on policies fmportant to any member of
the family or other interest groups. The long and frustrating strug-
gle for extended jurisdiction is an example of policy that developed
despite divergent views amoung user groups.

In its early development, extended jurisdiction found only modest
support among the fishing community. Recreational and consumer groups
were only mildly interested, The academic community, for the most
part, opposed the idea. At the onset of the Law of the Sea {L0S)
meetings in the early 1970s, a large section of the commercial and
recreational fishing community began to consolidate efforts to achieve
extended jurisdiction. At the same time, the academic faction began
to splinter, National security interests, however, remained a for-
midable obstacle to successful attainment of extended jurisdiction.

The conflict between the fishing groups and the natignal security
faction was largely resolved by policy development at the interna-
tional level. That is, the acceptance of the concept of the 200-mile
Exclusive Economic Zone {FFZ) by a majority of the world family of
nations, The Caracas Declaration, supporting the 200-mile EEZ, was a
trade-off of U.5. objections to the EEZ in exchange for supporting
freedom of movement through straits. Thus, objection to the EEZ was
dropped in order to secure more important national goals, particularly
maintenance of a reasonably navrow territorial sea.

In the late stages of national fishery policy evolution concerned with
extended jurisdiction the fishery family, in concert with an
international movement toward extended jurisdiction, persuaded
Congress of the validity of their arguments. Simply stated,
preservation of fishery resources and people dependent upon them
required more timely action than could be expected from the tedious
debates of the LOS forum. The fishery family found several strong and
willing spokesmen in the Congress. Extended coastal state juris-
diction was portrayed as consonant with the interest of most of the
world family of nations. In light of the direction taken by the
fishery interests at the LOS conference, U.S. national security
arguments were less convincing. Congress acted in 1976 to create
significant new U,5, fishery policy.

This scenario leads to the conclusion that the fishing family is
capable of molding significant new policy. Successful policy
development, however, is contingent on getting agreement, or at least
not having significant ocbJection to the policy goals from 17 the
fisheries family 2) other national Tnteresis, such as national
security, trade, agriculture, oil, shipping and banking; and 3} U.5.
international and global community interests.

Frequently, fishery policies have nct extéended beyond the family.

This was particularly true prior to World War II when the responsibil-
ities of the government fishery entity were confined largely to
science, fish culture and information dissemination. The expansion of
its fisheries role in the post-war period included financial support
of industry, international trade, fishery development. An increase in
international disputes further broadened the number of groups



intergsted in fishery policy. As a result, policy development has
become more complicated, the number of ocean-oriented interests has
grown, and the environmental and conservation movements are better
organized, ingcreasing the probability of muitiple-use conflicts,

GOYERNMENT ATTEMPTS AT POLICY DEVELOPMENT

Although the program elements associated with natural resource use and
conservation changed over time, the policy thrust in this area has
remained largely intact., There remains a national commitment to
ensure that the fishery resources are used in a manner that minimizes
waste and that use of the resource does not destroy the options
available to future generations.

Socioeconomic policies concerned with the well-being of users have, by
contrast, undergone considerable change. There has been a significant
post-World War II increase in government services associated with the
fishing industry. The FCMA &nd its incorporation of optimum yield
{OY}) goals cogified the legal right and obligation to consider
socioeconomic as well as ecological aspects of rescurce management.

It brought inte full focus issues concerned with allocation including
multiple-use conflicts between recreational, commercial, and marine
mammal interests and conflicts between fishermen and industrial
developers.

It is interesting to note that the currently established National
Marine Fisheries Service (NMFS) mission outlined in the agency's
"Strategy Plan" is to "achieve a continued cptimum utilization of
1iving resources for the benefit of the Nation." This goal translates
pragmatically as management and development. Optimum utilization
includes protecting not only fish but also marine mammals, endangered
species and the habitats that foster these resources. In addition,
the NMFS mission states that assuring continued resgurce productivity
through conservation and management will yield substantial berefits to
the nation. These benefits include jobs, profits, export earnings,
subsistence, recreation, a better-fed population and a healthy
ecosystem. The mission includes creating a business climate conducive
to more economic benefits and the guardianship of resources and amity.

This statement of mission is rather broad and lacks guidance on
specific goals and objectives. HNewertheless, the commitment to
conservation and fishery development is apparent. The stated mission
is not, however, a clear enunciation of U.S. fishery policy but of
%gggcy goals that wili allow it to respond to what it percejves as

egislative and administrative policy. The commitment to the stated
mission must be gauged against specific administrative programs
designed to implement and secure policy goals. In the past, such
goals have frequently been subjugated to more powerful conflicting
pulicies evolved in other sectors of government or to parochial
interests.

In our view, Rothchild is quite right that implicit and explicit
fishery policy exists in the form of legislative commitment and the
record of administrative actions., Some elements of fishery policy
have remained consistent over a long time~frame while others have been
dynamic, changing with party politics or expanding government
commitments within the fishery arena. The criticism that government
has no ¢lear fishery policy to guide resource use and develppment is
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in part true. However, government has attempted to surface a broad
set of policy goals in regard to fisheries or the oceans in general.

Over the past three decades both the administration and Congress have
commissioned and requested certain entities to develop national
strategy and policy concerned with fisheries and the oceans. The
President's Scientists Advisory Committee (PSAC) panel on ocean groups
was formed in 1965 to evaluate our nation's effort to explore,
understand and develop the oceans. Among the panel's principle
objectives was to "draft a statement of goals for a national program
to serve the marine interest of the U.S. and to define the federal
role in pursuit of these goals." 1In its findings and recommendations,
the panel proposed that the ultimate objective of the national ocean
program be "effective use of the sea by man for all the purpeses
currently considered for the terrestrial environment: commerce,
industry, recreation and seitiement, as well as for knowledge and
understanding." PSAC left it to government to enunciate national
policies concerned with marine interests.

In 1965 the Stratton Commission delivered its findings in a document
entitled "Our Nation and the Sea." The commission was established by
Congress in 196€ and is officially known as the Commission on Marine
Science and Engineering. The commission was to formulate a
comprehensive, long-term, national program for marine affairs designed
to meet present and future national needs in the most effective ways
possible. The commission report recommended broad policy as well as
specific program goals. Twenty-four recommendations specifically
aﬁsociated with fisheries were formulated by the commission (Appendix
1}.

Another attempt to promote a national ocean policy was undertaken by
the Hational Academy of Engineering (1978) which produced a document
entitled "Toward Fulfillment of a National Ocean Commitment." The
Academy made 13 fisheries recommendations (Appendix 2) that were also
fairly broad.

The above-mentioned planning documents and reports constitute some of
the more notable efferts from the late 1950s to 1970s to promote and
influence a national ocean policy including fisheries. They were
preceded by several similar efforts in the early 1950's. Most were
the products of university scholars, government scientists and a
sprinkling of industry adviscrs.

Many of the various recommendaticns were made obsolete by subsequent
changes in jurisdiction and technological developments. Others faiied
the test of political acceptability. Some are 2 component of current
government poticies and programs. The energetic planning efforts and
proposals of the 1960s and 1970s gave way to new political concepts
and changing national priorities. Failure to understand the political
process that leads to successful policy formation, however, also took
its toll on recommendations. The academic atiempts to influence
policy empioyed many of the mations leading scientists, engineers and
scholars involved in ocean affairs. The process did not however,
inciude significant input from a broad segment of the recreaticnal and
commercial fishing industries. These greups alone formed a sufficient
political force to scuttle unpopular recommendations, particuiarly if
they required significant government funding.
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Palitically, the most effective planning effort was the Eastland
Report {1977), developed in close harmony with the fishing industry.
This effort was more pragmatic and resembled a rational wish 1ist, but
was a casualty of the congressional attitude regarding spending and
changing administration goals.

In addition to these broad approaches to ccean policy evolution, NMFS
and its predecessor, the Bureau of Commercial Fisheries (BCF), alsc
tried to define the government role in fisheries. At least five
significant in-house documents were developed between 1960 and 1983,
periodically with the help of nuwerous key fisheries personnel. They
have, however, seldom been publically exposed; most were quickly
retired in favor of new planning efforts and/or were Swept aside or
?cutgled by new administrations or the Office of Management and Budget
OMB).

The inability of NMFS/BCF to produce a desirable national fishery
poTicy may reflect the government planners’ tendency to protect their
turt and promote solutions in consanance with their particular areas
or specialties, or to Tive within well-defined administrative
guidelines. This s not unique to government officials but perhaps
more aggressively pursued by them because of a greater need to protect
self interest. In addition, government planners' lack of political
awareness has been 2 major stumbling block to successful policy
development. The continued criticism, by industry and academicians,
that government Tacks a welTl-articulated national Tishery policy,
however, may be misdirected. Congress and the administration have
both made attempts along these Tines.

GOVERNMENT'S CONTEMPORARY STATED POLICY

In a 1979 WMFS planning document, the general character of federal
activity in fisheries was discussed. The aythor(s) drew heavily on
Peter Steiner, professor of economics and law at the University of
Michigan, in commenting on this matter, Two ¢riteria, economic and
pelitical, were used to evaluate the appropriate role cf government:

. The economic criteria states that 'the opportunity cost of public
sector resource allocation must not exceed the value of goods
produced to satisfy the public sector demand. That is, a greater
return should not have been possible in an alternative investment
in the public or private sector.

. The poYitical criteria hold that any federal activity is
appropriate if a large enough interest group can bring sufficient
weight and legislative mandate to bear in implementing the
activity.

This suggests that "all" is possible, Depending on the political
force generated, it is probably true if the policy or goal is not
contrary to the Constitution. The extensive 1ist of federal services
to fisheries, as listed in a 1979 task force report, 1llustrates the
broad involvement of government in the fisheries area (see Appendix
3). This list, which only involves the development sector of the
current federal fishery mandate, demonstrates the extent to which
government has responded to users and projected itself into the
business end of fisheries,
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Current fishery policy is, thus, a mixture of many approaches
embodying the interest of diverse groups. In U.S. Ocean Policy in the
1970s: Status and Issues, the Department of Commerce reports that
current fishery policy is "an amalgam of many appvoaches, bath old and
new, aimed at dealing with the complexities of declining fishery
resources, a fragmented industry, growing consumption, growing
imports, increased pressure from foreign fleets, and increased
competition from recreational fishing. Federal fisheries policy 1s in
a state of transition and is likely to remain so for a number of
years. The enactment in 1976 of the Magnuson Fishery Conservation
Act, more commonly called the 200-mile law, has contributed further to
the complex situation. Though a major aim of the legislation was to
curb foreign fishing off U.5. coasts, the Act's management controls
apply equally to domestic fishing."

The report notes that:

Implementation of the Fishery Conservation and Management
Act of 1976 is the dominant factor in U.S, marine fisheries
policy at this time. Because the Act is relatively new,
many policy adjustments represent the normal 'fine tuning'
associated with carrying out any major new law, Many more
fundamenta?l policy revisions may be needed as experience is
gained with the new law and its full effects become clear.
Thus, the United States can be described as entering a 'new
era' in fisheries policy in the late 1970's.

Federal fisheries policy now consists of three major
components: fisheries research and information; fishery
management and conservation; and development of fishery
resources and the fishing industry.

Since enactment of the 200-miie law, the primary goal of
Federal fisheries research and information policy has bean
to ensure that adequate scientific data are made available
for conservation and management purposes. Basic biological
and ecological research pertaining to fisheries, however,
has been a mainstay of Federal fisheries programs for many
years. While much of this work is now being applied to
fisheries management problems, other basic research and
information programs are being conducted to:

. gain knowledge about particular species of fish, their
envirenment, and their sensitivity to environmental
change,

. protect marine mammals and endangered marine species,

. resolve problems related to fish culture and husbandry,
and

. improve harvesting and processing technoiogy.

In all, nine federal departments and agencies administer
marine fisheries research and information programs,
including the Departments of Commerce, Interior, Army {Corps
of Engineers), Energy, Navy and Agriculture; the
Environmental Protection Agency; the National Science
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Foundation; and the National Aeronautics and Space
Administration. The Federal Government's principal marine
fisheries pregrams are administered by the Natienal Marine
Fisheries Service {NMFS}, a part of the Department of
Commerce's National Oceanic and Atmospheric Administration.
NMFS is responsible for monitoring and assessing the
composition, distribution, abundance, and availability of
living marine resources, including threatened and endangered
marine species and marine mammals. The data and information
resulting from this program are sued for various purposes,
but their primary value is in implementing Federal fishery
and conservation and management measures. The work is
carried out at seven regional centers and 17 asscciated
laboratories, and involves numercus at-seaz suvveys by
research vessels,

Although the above policies may seem in the fishing industry's
interest, national fisheries policy has not always seemed helpful or
supportive to U.5. harvesting and processing interests. These
industry sectors see government as a cumbersome, inept bedy
interfering in their affairs. On the other hand, both frequently Yook
to govermnent for financial aid, information, and assistance to
resolve econcmic problams and internaticnal conflicts,

The lesson to be Tearned is that 1) the government administration is
unlikely to play a prominent role jn fishery policy development, 2)
key elements of past and current policy were produced by outside
groups, wWorking with Congress; 3) party political views frequently
temper policy; 4} despite its size, the fishing family has frequently
generated policy that has had major influence on the viability of U.S.
fisheries; and &} if the implicit and explicit fishing policies of
this nation seem internally inconsistent and chactic, it probably
reflects a) fragmentation in the multi-faceted industry it serves, b}
internal conflicts and conflicting regional policies of congressicenal
blocs concerned with fishery matters amd c) policy conflict with other
sectors of our economy.

This conclusion hints at the futility of policy development, but the
more pragmatic conclusion is that we have been locking to the wrong
practitioner. [f commercial recreation fishing interests believe that
a national fishery policy proclaimed from a high Tevel of government
would play an important rcle in guiding fishery management and
development, then the fishing family is the best forum in which to
draft, surface and submit such a policy to government. A starting
point could be internal planning by a coalition of harvesters,
processors and recreational interests.

Policy evolution at the regional council level s much the same as
described for the national scene. The arena is certainly smaller and
possible actions are limited by the legislative bounds of the FCMA and
administrative guidelines. MNevertheless, policy formation within the
council structure is a political process testing the limits of the
sametimes vague and confusing legal membrane of the FCMA. Special
interest groups work fervently to gain whatever advantages are
possible to support their cause, These interests may vary between
figheries, and coalitions within the council family may differ from
issue to issue. As on the national scene, the seemingly conflicting
management policies emerge between fishery plans over time, reflecting
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the pliability of the council system {(within the limits of law) toward
its constituency. Political constituents can be both the force behind
policy evolution and the custodians of the FCMA's purpose.

CONCLUSIONS

The thesis of this paper has been that a national fishery policy does
exist and that it has evelved largely in response to personal needs of
individuals and the requirements of the resources. Many of the
present inadequacies, inconsistencies and/or inappropriate aspects of
national fishery policy reflect the multi-faceted character of the
fishery family, and/or conflicts arising between fishery interests and
other sectors of our nation.

The FCMA s a significant legislative component of national policy.
The act not only makes a commitment to conserving and managing the
marine resources adjacent to the U.S,, it is an explicit declaration
of United States intent to develop its underused or unused fishery
resources. The findings of the act and its purposes both make this
commitment c¢tear, The act's findings state: "A national program for
the development of fisheries which are underutilized or not utilized
by the Hnited States fishing industry, including groundfish off
Alaska, is necessary to assure that our citizens benefit from
employment, feod supply and revenwe which could be generated thereby."
The findings are translated into action under the purposes of the act
which states that Congress' intent was to “encourage the development
by the United States fishermen of fisheries which are currently
underutilized or not utilized by United States fishermen, including
groundfish off Alaska, and to that end to ensure that optimum yield
determinations provide such development.”

For U.S. industry sectors seeking to develop and promcte viable U.S.
fisheries, these paragraphs generated enthusiasm--a promise for the
future. Realizing the potential however, has been painfully slow to
some. To others, the legislative rhetoric has seemed hollow.

The feelings of discouragement have been felt especially by Pacific
Northwest and Alaskan processors and elements of the New England
industry. The watched the rapid growth of joint ventures involving
U.S. fishermen deltivering to foreign processors. Many processars feel
these developments are contrary to their interests. This concern
ultimately led to a joint NFI and PSPA proposal to phase-out foreign
fishing and processing, including over-the-side joint venture
deliveries in the FCZ. Mo specific alternative marketing
opportunities have been proposed, so this proposal has concermed many
U.s., fishermen.

Much of this concern may reflect a Jack of understanding regarding the
Yegal constraints under which the jndustry must function. These
constraints prevent industry invelvement in joint planning concerned
with purchasing, processing and marketing the resource. They do not,
however, constrain the development of such plans at a corporate level,
The manner in which U.5. fishermen and processors face issues
confronting the councils, the proposed Exclusive Economic fLone,
phase-out ard a variety of cther matters, will have a direct bearing
on_how successful they are in securing the development opportunities
offered by the FCMA.

15



In the past year, Northwest and Alaskan processors and fishermen have
formed the Alaska Pacific Seafood Industry Coalition (APSIC)., United,
this group is a powerful political force that can help mold regional
and national fishery policy. Admittedly it does not embrace all
elements of the fishery family as described in this paper, However,
it does bring together a significant component of the region's
harvesting, processing and labor force and can provide leadership.

The cealition strongly advocates "Americanization" of the FCZ, a
concept promoting full use of the fishery resources within 200 miles
of the U.S. by U.S. fishermen, processors and labor. Actions and
carrespondence by key elements of Congress and departments of
government make it apparent that this goal is strongly endorsed and is
to be fostered to the extent possible. "To the extent possible" may
be the caveat that limits the possibilities of Americanization and
sets the scene for future intra-family conflict.

Hope for U.S. processing sector development rides on the crest of
strong U.5. control over fishery resources of vital interest to Asian
and some European countries. Processors and fishermen have banked on
entering the large naticnal whitefish market by harvesting the highly
abundant pollock and ather groundfish resources in the Gulf of Alaska
and Bering 5ea. High catch rates, the productivity ef U.5, fishermen,
and advanced technology appeared to provide the potential for
supplying U.S5. markets with high~quality competitively-priced fillets.
Similarly, the possibilities of supplying pollock to a rapidly
expanding U.5. surimi/product market has also been seen as a lucrative
possibility. But the aspirations are largely based on a U,S.
commitment to allocate TALFF and/or joint ventures to nations that
would assist U.S. fishery growth and not generate further problems
resulting when fish caught by foreigners in the U.5. FCZ are exported
into U.S. markets.

At this stage, conflicting U.S. interests and intra-fishery family
disputes are likely to test coalition unity and the implied national
commitment. A growing number of joint ventures are with nations that
are expanding their exports to the U.S. of pollock and cod products
caught in the U.5, FCZ, and rapidly dimming U.S. processor interest in
expanded domestic activities. failure to implement a strict and
carefully controlied set of criteria related to allocation of TALFF
and/or joint ventures may quickly scuttle the short-term goals of
Americanizing the FCZ. Attaining this strict control, however, sSeems
to be at odds with other fishery and national interests as indicated
by recent arrangement with Poland, expanding contacts with Korea and
potential developments with China.

The question requiring congressional and administration attention is
whether Americanizatfon is feasible in Tight of 1} conflicting
national geals, 2) different yser-group interests, and 3) the range of
economic factors impacting the U.5, processing sector. [t is apparent
that U.5. fishermen and processors cannot expect government protection
on the U.S, market in the form of tariffs. If allocation of TALFF and
auythorized joint ventures are not strictly controlled to achieve this
goal, then the U.S, industry should not be left dangling, expecting
that government can or should provide such control to achieve rapid
Americanization of the FCZI. It may be a hard pill to swallow, but the
councils and users will be better off knowing the government's
intentions or limitations,
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This policy is not 1ikely to be shaped by the fishery family alone but
by a variety of national interests. [t is better, however, that the
policy be shaped now rather than after significant fishery investment
that may ultimately go down the drain. If conflicting national goals
make it unlikely that allocations and joint venture developments will
be used selectively to achieve full wse of the fishery resources by
American processors, then both fishermen and processors have
alternative options that can and should be explored in order to
optimize benefits to U.5. interests.
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STRATTON COMMISSION FISHERIES POLICY RECOMMENDATIONS

The Commission recommends that the United States continue its own
research programs aimed at improving stock and yield estimates,
cooperate with other nations in programs for this purpose, and
explore new technigques for preliminary assessment of stock size
and potential yield where new fisheries are contemplated.

The Commission recommends that fisheries management have as a
major objective production of the largest net economic return
consistent with the biological capabilities of the exploited
stocks.

The Commission recommends that voluntary steps be taken and, if
necessary, Government action to reduce excess fishing effort in
order to make it possible for fishermen to improve their net
economic return and thereby to rehabilitate the harvesting
segment of the U.3. fishing industry.

The Commission recommends that the National Oceanic and
Atmospheric Agency (BCF) establish national priorities and
policies for the development and utilization of migratory marine
species for commercial and recreational purposes in cooperation
with other Federal agencies, States, and interstate agencies.

The Commission recommends that the Natiomal Oceanic and
Atmospheric Agency (BCF) be given statutory authority to assume
regulatory jurisdiction of endangered fisheries when it can be
demenstrated that:

A particular stock of marine or anadromous fish mi-
grates between the waters of one state and those of
another, or between territorial waters and the contig-
ucus zane or high seas, and the catch enters into
interstate or international commerce, and

Sound biolegical evidence demonstrates that the stock
has been significantly reduced or endangered by acts of
man, and

The State or States within whose waters these condi-
tions exist have not taken effective remedial action.

The Commission recommends that legislation be enacted to remove
the present legal restrictions on the use of foreign-built
vessels by U.S. fishermen in the V.5, domestic fisheries,

The Commission recommends that the National COceanic and
Atmospheric Agency (BCF) analyze each major fishery and develop
integrated programs designed to exploit those fisheries where
cpportunities for expansion exist.

The Commission recommends that the National Oceanic and
Atmospheric Agency (BCF}):

Develop means for rapid assessment of fish stocks
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10.

11.

12,

13,

14,

15,

Conduct surveys and exploratory fishing programs to
identify and establish the dimensions of latent fish-
eries off the U.S. coast

Continue to support basic studies relating to figh
habitats, population dynamics, and the effects of
environmental conditions

Give priority attention to development of improved
statistical data and analytic techniques.

The Commission recommends that the Natiomal Gceanic and
Atmospheric Agency (BCF) establish an expanded program to develop
fishing technology by improving the efficiency of conventional
gear and developing new concepts of search, detection,
harvesting, transporting, and processing.

The Commission recommends that fisheries extension services,
analagous to the Agricultural Extension Service, be estaplished
in order to facilitate transfer of technically useful information
to fishermen at the local level,

The Commission recommends expanded support for the Natfonal
Oceanic and Atmospheric Agency {BCF) program to develop fish
protein concentrate technology.

The Commission recommeénds that the United States seek agreement
in ICNAF to collaborate with NEAFC in fixing a2 single annual
overall catch 1imit for the cod and haddock fisheries of the
North Atlantic, including the whole ICNAF area and Region 1 of
the NEAFC area {East Greenland, Iteland, and the Kortheast
Arctic). This single annual overall catch limit should be
designed to maintain the maximum sustainable yield of the fishery
and, in turn, should be divided into annual natiomal catch
quotas. The overall catch 1imit should be adjusted regularly to
take account of such factors as year class fluctuations of the
stocks, recovery of the stocks due to conservation measures, and
errors in setting prior limits.

Every participating nation should be authorized to transfer all
or part of its quota to any other nation.

The Commission recommends that the United States take advantage
of the opportunity presented by a quota system to rationalize its
fishing effort in the North Atlantic.

The Commission recommends that early consideration be given to
instituting national catch quotas for the high seas fisheries of
the North Pacific.

The Commission vecommends that until the existing disagreements
with the Latin American countries are resolved, the policy of
indemnification embodied in the Fishermen's Protective Act be
continued. However, the Commission also recommends repeal of the
Act's requirement that the amount of aid a country is scheduled
to receive from the United States must be cut by the total of
unpaid U.5. cleims against it for seizing U.S. fishing vessels.
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16,

i7.

18.

19,

20.

2l.

22.

23.

The Cammission recommends that an attempt be made to reach
international agreement on the maximum breadth of the territorial
sea along with arrangements that would protect the right to pass
through and fly over international straits.

The Commission recommends that the geographical area subject to
international fisheries management be large enough to permit
regulation on the basis of ecological ynits rather than of
species and, when necessary, include the territorial seas.
Fisheries commissions should be authorized to manage ecoiogical
units whenever they conclude that the additional gains from such
management are likely to outweigh the increased costs of
undertaking t.

The Commission recommends that an appropriate existing
international organization be entrusted with the tasks of
evaluating the operations of existing fisheries conventions,
suggesting measures to improve and coordinate their activities,
and recommending the establishment of new conventions. The
establishment of new conventions should not await the threatened
depletion of particular fish stocks.

The commissions created by these converntions should recommend
measures to maximize the utilization of fish stocks, consistent
with their conservation, and aid the developing countries.

The Commission recommends that renewed diplomatic efforts be made
to persuade all important fishing nations of the world to adhere
to the Convention on Fishing and Conservation of the Living
Resources of the High 5eas.

The Commission recommends that international fisheries
commissions, particularly in those areas where some member
nations lack the personnel or the resources te employ them,
should be adequately financed by the member nations so that they
can employ full-time, competent staffs to provide the scientific,
technical, and economic data and amalyses needed to accomplish
the objectives of the conventions,

The Commission recommends that enforcement of the provisicns of
international fisheries conventions and fmplementation of
requlations of the fisheries commissions be strengthened.

The Commission recommends that the United States ratify the
Optional Protocol Concerning the Compulsory Settlement of
Disputes and support compulsory arbitration of disputes arising
under fisheries conventions when that seems preferable to
settlement by the International Court of Justice.

The Commission recowmends that:

The Nationa!l Oceanic and Atmospheric Agency {BCF) be
given the explicit mission to advance aquaculture

NOAA (BCF) assist and encourage States through the
Coastal Zane Authorities to remove the legal and
institutional barriers that may exist in individual
States and that inhibit aquaculture
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24.

NOAA (BCF and Sea Grant) support more research on atll
aspects of aquaculture, economic and social as well as
technical.

The Commission recommends establishment of a National Institute
of Marine Medicine and Pharmacology in the National Institutes of
Health to effect a methodical evaluation of the sea as a source
of new and usaful active substances. The new Institute should:
"inventory presently known bicactive substances and examine those

factors which relate to the ecology of marine organisms and their
pharmacology."

23
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10.

TOWARD FULFILLMENT OF A NATIONAL OCEAN COMMITMENT
13 RECOMMENDATIONS REGARDING FISHERIES

The United States Government should assume jurisdiction over all
interstate fisheries.

Broad policies should be established within which interstate
fisheries can be properly managed by an agency on a sound
technical basis,

Comprehensive investigation of institutional restraints affecting
the fishing industry should be inftiated. Particular attention
should be given to the present inequities {primarily in state
regulations) and to a basis for developing a rational system of
regulations designed to obtain the maximum benefits from fishery
resgurces, with due consideration of all our nationzl
requirements. Government and industry must face up to the
difficult task of devising an equitable method for limiting entry
into those fisheries that have a limited productive capacity.

An objective analysis should be undertaken of the interests of
a1l ysers of marine living resources. The principal
considerations to govern allocation of the resources are
preservation, recreation, and commercial utilization.

A complete revision should be made of the present fishing vessel
subsidy program. Subsidies should be discontinued. Where it is
in the public interest to encourage new methods of fishing or new
gear, the government should have the pew types of vessels
constructed for demonstrated purposes. These vessels should be
sold in the open market to United States fishermen when the
demonstration programs are complete.

To stimulate the construction of new commercial fishing vessels
and also to provide modern equipment and gear for the existing
fieet, loan and mortgage insurance programs should be expanded.
Direct loans at low interest--sufficient guarantees to private
institutions in order to attract their capital into the
industry--would bring about considerable additignal investment.
Tax relief by allowing rapid depreciation of investments in
fishing vessels and their equipment should be used as an
incentive to attract capital to the industry.

The industry should encourage a general increase in quality of
fishery products as a basis for expanding its markets.

The government should expand its exploration service to locate
and delineate pew, unused fishery resources.

The government should initiate a program of preliminary and
exploratory long-range engineering development in fishery
research to provide information for better management of fishery
resgurces.

A program to train technicians and paraprofessionals for improved
operation of the fishery industry should be initiated.
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11.

12,

13.

The agency responsible for managing the fishery resources and
carrying out the required basic research, exploration services,
and development should establish a cansulting board of
engineering experts of sufficient scope to advise it on
engineering aspects of its problems in all of the fields
involved.

The development of fish protein concentrate (FPC} should
continue, with U.5. Govermment involvement in selected aspects
{see discussion and amplification on p. 86).

The Food and Drug Administration should reconsider its ruling
prohibiting the sale of FPC as an ingredient in processed food
and limiting its sale to the final consumer to
one-pound-packages.
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Discussion

GUTTING: As a Tong-time observer of the fisheries' political scene,
what's your assessment of our ability to work together to form the
kind of coalition and consensus that you say are needed to change
national policy? What's your view? Are we making progress now?
Are we doing better? Or doing worse? Where do we stand from your
perspective?

ANSWER: Well, I think you are aware, Dick, that in the Pacific
Northwest, we've formed a coalition called the Alaska Pacific
Seafood Industry Coalition [APSIC). It's a coalition of processors
and fishermen that meet periodically. It's not institutionalized,
there's no basic structure to 7t. There are two "monitors,"” myself
and Bob Morgan. When that group comes together, it looks at policy
issues to see if we can resolve differences between processors and
fishermen. [It's been in existence about eighteen months. 1 think
it's made some very large gains, but nevertheless, it's walking on
eggshells.

You know, there 15 o long history of suspicion between the two
groups. There's a leng history that each group is out to undercut
the other group. T am surprised that APSIC has done as well as it
has. It's had about twelve meetings of one form or the other. It's
surprising that if the meeting runs its course and the two sides
talk, we have generally managed to come out with some consolidated
positions on a2 number of fssues,

In the past the problem has been first, a tendency not to commu-
nicate with one another, &nd second, the other guy wears a black
hat, and we oughten talk to him because he's the guy that's going to
unde ws. S0 there is & lot of suspicion, and I'm hoping that this
thing is geing to make some progress,
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This group started because one fisherman and one processor were in
my office as clients, both seeking different types of advice. While
they were waiting, they literally almost got in a fist fight in the
waiting room, Thank God we had a desk between them and managed to
get them calmed down. MWe talked to each other and said, you know,
maybe it's time that processors, fishermen, and labor groups get
together to improve communication. APSIC has been dealing largely
with the U.S.-Japan industry-to-industry discussions and has done
fairly well. MNow it is beginning to broaden; to look at some
generic issues that deal with the behavior of the council or estab-
lishing more definitive criteria for the allocation process.

I am encouraged, but 1'd be the first to admit that it's still a
very delicate process to keep ourselves together and mold the group
into scmething larger. We have had some preliminary talks with the
pecple in California. Our hope was to first bring that area in,
then Mew England and gradually down the south and build a national
coalition,

We are very strong on keeping this relatively unstructured, because
we're concerned that when you structure the organization, people run
off and start speaking for the group without reflecting a lot of its

elements. To this point, every decision made by the coalition has
been signed of f by every member. To get consensus agreement of that
sort is pretty difficult, but we've done it. I think it can be done
in larger forms, but only time will tell if we can formulate a
broader-based azpproach of that sort.

McKERN: Is government responsive when fishermen are coalesced
behind & particular stand on policy?

ANSWER: I think Congress has been overly responsive. Regionally,
Congressional groups have been so responsive, that we end up with a
collage of fisheries policies that are at times difficult to respond
to. On the ather hand, many groups work closely with various
Congressional groups trying to meve policy and most of it is evolved
in that way.

At the Department of State, I would say, it depends who's there.
Different individuals have made a big difference. Most of us have
felt in the last few years, at least the groups I've dealt with,
that the Department of State has been fairly responsive.

The National Marine Fisheries Service, I think, you can put in the
same mold. Certain directors have tried to work with elements of
industry. They may have been more pro one group than the other, but
they tend to be vesponsive, because they are basically an inter-
pretive and responsive group. They try to interpret national needs
from the various signals and stimuli they get, formulate them and
put them into some response, What they read in terms of signals,
what they tune in and what they tune out depends on who's listening,
Some of them have been very helpful and, 1 think at times certainly
there have been things we hoped we could roll over the top of.

ANDERSON: Are we too optimistic to think fishermen will rally

around a policy choice, particularly something different from FCMA?
What can we do about the fact that we build policy by groups?
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ANSWER: If you have a rallying cause, a strong cause, such as FCMA,
obviously, it's easier to generate the type of support and enthusi-
asm you need to meld a strong position and to move policy. If you
have an issue that tramples into many different family areas or
crosses lines, it becomes very difficult. If the issue doesn't
generate interest in a broad sector of the country, it'T1 make a lot
of difference,

You're quite right, it becomes very, very difficult if it gets down
to particulars--should we have financial aid or shouldn't we have
financial aid. The guys down the qulf want it; somebody else
doesn't. Thase types of things become very difficult to do, 1 am
proposing that there is a better way to do it, ¢lthough it still may
not work.

The next time government decides tc put an ocean policy group
together, there needs to be a better blending of people. At Teast
use sharp, intelligent academicians, understand clearly the percep-
tion of the user group, its reaction to policy, and whether or not
the group can educate the pecple to a decision.

I was just down at a Law of the Sea Conference in San Francisco, and
I heard some very interesting comments. People were patting them-
selves on the back over the excellent guality of some of the papers
on limited entry that have come ocut over recent times. And I said,
You know, if you lock around the room, there isn't a single fisher-
man. We'ye done one hell of a job of convinging curselves that
limited entry is the salvation of the world. The problem is that we
haven't convinced the guys controlling the policy, the guys that
control the votes.

I think we can do a better Jjob, because, you know, I think there is
2 story to be told. I think that there 1% an educatioral process.
It seems to me, when we put those groups tegether we have to get a
better bTlend of people who understand where the fishing industry's
coming from. We also need an educational form that shows why these
different policies are better in the long term, and try to sell
them.
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Fisheries Management Problems:
An International Perspective

John Gulland
Fisheries Consultant
Cambridge, England

SUMMARY

This paper examines the biclogical considerations that need to be
taken into account when choosing the tools to manzge fisheries. The
ultimate objective of management must be to increase the benefits man
gets from the resource {higher catches, greater income to fishermen,
cheaper fish, and so forthg. However, the immediate effect of most
management measures s to modify the impact of human activities on
the resource, Hence, the main role of the biologist is to determine
what these changes in impact will be, and how they will affect the
catches that will be taken, particularly in the long-term. The
harmful impacts are chiefly catching the fish before they reach a
good size {"growth overfishing"}, and reducing the adult stock below
the level that ensures adequate reproduction ["recruitment overfish-
ing"). In addition, attention needs to be given to the interactions
between fisheries on different species, and to the variability that
occurs in most natural systems,

Management tools are briefly discussed. So far as their impact on
the stock is concerned, they can be divided into measures that
control the total amount of fishing (catch quotas, Timited entry,
some aspects of closed seasors or gear controls), and those that
contral the type of fish caught, especially the sizes {mesh regula-
tions, minimum fish sizes, other aspects of closed seasons or gear
controls),

Well-established models are used tc estimate the effects of these
different management tools. In general they have proved sound. The
major practical problem is the lack of adequate basic information,
especially statistics from the commercial fishery. There is a
world-wide downward trend in statistical data quality, sometimes as a
direct result of management measures. Certainly there is little sign
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of improved, more precise data necessary in many fisheries to match
the growing demands for improved biological advice to managers.

The main theoretical problem in current models is that inadequate
account is taken of variability and of species interactions. Some
improvements can be made by simple expansion of the models, improving
the documentation of what species are caught by which fisheries for
example, but there rema’n major scientific uncertainties: the links
between the fluctuations of sardine and anchovy stocks and major
climatic changes, the effects of fishing, or the quantitative inter-
actions between predators and prey. Even with the best models and
the best data, there will be some uncertainty in biological
assessments. This must be recognized by the manager and by the
biologist. One implication is that there should be better communica-
tions between them,

INTRODUCTION

The program for this sessfon looks at management tools, and divides
the session into three parts: biological, socio-economic, and legal
toels, [If this division is strictly interpreted, the first part
should be very short. The fishery manager has very limited opportu-
nity to intervene directly to improve the natural fish stocks, and
the fishermen has not the farmer's concerns of when and how to apply
fertilizer or pesticides--he has other things to worry about. The
manager affects the ahundance and productivity of the resources
indirectly by controlling what is removed by fishermen. The tools to
do this are almost entirely either legal or economic.

The aims of management are almost entirely economic. Only in the
case of marine mammals has the protection of the resource tself
become a high priority for managers. For this reason, the prominence
of biologists in fishery management discussions is sometimes felt to
be surprising. However, the biological characteristics of the
resources-~their limited extent, and their vulnerability to over-
exploitation--are among the main factors that make management neces-
sary. Some of their other characteristics--the problems of ohserving
ar contralling the resources--are among the main factors that make
managenent difficult,

No apology is therefore needed for a discussion of management tools
from the biclogical viewpoint, even though this discussion will deal
principaliy with economic and legal tools. It will be divided into
three main sections: the biclogical impacts on the resource caused
by the toeis, the range of tools used to achieve these impacts, and
determining which tools are to be used in a particular case., This
final section will concentrate on evaluating the biological impact of
different tools, recognizing that a healthy and productive resource
is a necessary, but not sufficient, condition for a well-managed
fishery,

IMPACTS OF MAN OTHER THAN FISHING

On the open oceans man has 1ittle opportunity to affect the fish
resources, other than by fishing. Pollution and similar factors are
usually diluted to a negligible level by the time they reach the open
sea, Some pollutants can be harmful even at the extremely low
concentrations 1ikely to occuri but in that case their concentrations
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in coastal waters are likely to be high enough to bring such serious
results that some effective form of control will be introduced. The
most 1ikely immediate change in high seas resources will be in the
rather special case of those species, notably salmon, where positive
intervention (stocking, hatcheries) to increase the resource by
raising young fish can be practical.

This paper is not concerned with the guestion of stocking or hatcher-
jes, except to the extent that they influence management policies.

So far, the number of additional fish produced has been small and
these fish have not changed the pattern of fishing on natural stocks.
If the pumbar of hatchery fish is sufficient however, they could
affect, perhaps harmfully, management policies and the natural
stocks. Increased numbers of fish can increase the fishing effort in
areas where they are common because of uncontrolled response of
fishermen to increased stock, or because managers relax controls to
allow full expleitation of hatchery fish, This can lead to over-
exploitation of natural stocks in the same area.

In the above example, efforts to improve the fishery ty stocking and
by management {in the narrow sense) tend to work at cross-purposes.
This need not always be the case. Studies at the University of
British Columbia have shown In a more elegant form than the preceding
paragraph) that for some depleted Canadian szlmon stocks, isolated
efforts to improve matters by stocking may not be successful, and
might require the fishery to be maintained more or less permanently
by expensive hatchery operations. Tsolated efforts to restore the
stocks by allowing greatly increased escapement, though biologically
satisfactory, would involve such severe short-term drops in catch as
to be equally unacceptable in practice. A combination of both
approaches might be much better. A large, but short-term hatchery
program could produce such a good run composed of natural and hatch-
ery fish that the normal catch (in numbers) could be maintained,
while stiil allowing enough increased escapement of natural stocks to
rebuild them over a few years. During this period, less than cptimal
catches might be taken from the hatchery fish, but this would only be
for a few years, Afterward the fishery could be self-sustaining at a
higher level on the natural stock.

This matter will not be pursued further here, The point is that
traditional management measures are difficult to introduce. They
often require short-term sacrifices by the fishermen in order to
rebuild the stock before the long-term benefits can be enjoyed. In
some circumstances this short-term gap can be bridged by special
kinds of intervention directed towards the resource itself.

In coastal waters man has more opportunity outside of fishing to
influence the resources. HNot infreguently these cpportunities are
taken, usually damaging the resource. Again, it is not intended to
discuss here all coastal problems and their impacts on fisheries, but
only the extent to which these problems can affect management. The
first point is obvious. [If the stock's existence is threatened by,
for example, the destruction of nursery areas, then the fishery
manager will have to give high priority to protecting these areas.
This might mean neglecting, until the continued existence of the
stock is ensured, more typical management measures.
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The two activities are not wholly independent. The way the resource
is managed can affect fishery manager's ability to prevent pollution
or other damage. Controlling pollution and other coastal problems
nearly always requires a political solutfon, deciding between the
interests of those who want, for example, to discharge waste from a
putp mill, or to "reclaim" coastal zones for building, and those who
wish to see the enviromnment undisturbed,

To some extent fishery interests can ride on the back of the environ-
mental movement, The chances of the environmental arguments winning
will be increased if they can be supported by concrete figures of
potential damage to a valuable economic activity. This depends on
how well the fisheries are managed. I[f the fishery concerned is
subject to difficult political argument over its management and is a
substantial net drain on the government for research, administration
and enforcement of management measures, then the higher levels of
government are not 1ikely to oppose something that could threaten its
existence. If a fishery is being successfully managed in eccnomic
terms, but the benefits are enjoyed by only a small group of fisher-
men, political opposition to an environmental threat will be less
than if the benefits are more evenly spread through the community.
These considerations mean that the manager should consider possible
environmental damage to the fishery and the methods, including the
political methods, of countering those threats, if they are signif-
icant, when considering pessible management measures.

THE IMPACT OF FISHING
SIMPLE APPROACHES

At a meeting held in Alaska it is reasonable to point cut the two
distinet approaches to what should be considered 2 well-behaved
fishery, and its supporting resource. The approaches are based on
the salmon and the flatfish. In a proper salmon fishery, catches
take place instantaneously just before the fish spawn. Growth and
natural mortality are not important, since they occur in some black
box out in the ocean before the fish reach the fishery. The inter-
esting scientific problem is the relation between the spawning stock
{escapement) and the subsequent recruitment {run). The manager has
essentially only one element that he can contral: the catch,

In a proper flatfish fishery, (The North Sea plafce fishery of some
50 or 60 years ago is the best example) catching, natural mortality,
and growth take place continuously. For easier computation, spawning
and recruitment are usually assumed to occur instantanecusly at the
appropriate dates, though it would be possible and more aesthetically
pleasing to a mathematician, to treat these as continuocus also.
Fishing mortality is not only treated as continuous, but also as
constant above some specific age; (the age at first capture}, that
can be varied by changing suitable characteristics of the fishery.

In the simplest form it is assumed that over the ranges of stock
sizes likely to be found even at fairly high fishing levels, the
average recruitment will be the same. The scientific problem is that
of "growth overfishing": of adjusting the sizes of fish caught and
the intensity of fishing so that most fish reach a good size before
they are caught, and not many die of old age. This is a two-
dimensional problem, with the fishery manager able to adjust both the
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size at first capture, by changing the mesh size used; or the amount
of fishing (fishing effort or fishing mortality), by applying an
overall catch quota. Changes in mesh size or similar measures may be
implemented with little direct impact on the fishing operations.
Fishing costs will, other things being equal, be proportional to the
fishing effort so that reductions in fishing effort give the opportu-
nity of proportional reductions in total costs,

No actual fishery matches efther of these sketches nor are the models
currently used by biolcgists usually quite so simple, although the
picture of the biclogica? events in the minds of non-specialists
often comes close to one or ather of these caricatures. They are
presented here as reminders that any model of a fish stock is a
simplification of the real situation. The manager and his advisers
must always consider whether anything important has been lost in
simplification. Even these extreme simplifications bring out many of
the important biological points welevant to management,

The first is a distinction between twe types of overfishing. "Growth
overfishing" is controlled to make the best use of fish once they
have reached a fishable size, "“Recruitment overfishing" is con-
trolled to ensure that there is a sufficiently large, in some cases
not too large, spawning stock to produce adequate future recruitment.
A fishery may suffer from both types of overfishing, but problems
faced at any particular time usually fall into one category or the
other. This is fortunate because the measures that have to be taken
to prevent each are quite different--in both the scientific and
practical respects.

In growth overfishing, the analysis should take account of changes in
the value of the fish with season, size, and so forth, as well as the
simple increase in weight, It is relatively easy to determine by
analyzing the growth and mortality rates. Remedial action does not
require very drastic measures, usually, no more than an increase in
mesh size, or closure of areas where small fish are abundant.
Recruitment overfishing, even though its effects can be catastrophic,
1s more difficult to demonstrate, and may require detailed ex-
amination of the early life stages of the tish., When it occurs, its
correction may demand very drastic action, inciuding complete closure
of the fishery for a period of years, as has been done for some
herring fisheries in the Northeast Atlantic.

Another important distinction is to be made among the types of
measures that can be taken, There are those that may have important
biological effects, but which allow fishing operations to goc on more
or less as usual. This would include changes in mesh sizes. The
other type substantially affects fishing operations, sometimes
favorably, by allowing the costs to be greatly reduced. Controliling
fishing effort would be an example of this.

Significantly, there is not a unique relatfon between costs and the
biglogical and other impacts. For example, many measures can he used
to reduce the fishing effort {or fishing mortality]) to some specified
level. They will have the same affect on the stocks, but can have
very different affects on the economic or social characteristics of
the tishery.
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The final important point to emerge from these simple models is that
the biological controls that can be imposed on fishing patterns are

multi-dimensional. Even for salmon, the picture is not as simple as
presented. A salmon can be removed at any one of many points along

its migration route from spawning to feeding grounds, The point at

which they are removed can significantly affect biological yield.

The typical demersal fishery is even more complex. Fishing mortality
is not constant above a certain age. Detailed studies, particularly
from cohort analysis or VPA, show that there can be considerable
variations with age or size, even over the ranges of sizes, for which
the gear has no obvicus mechanical or geometrical forms of selection.
These variations come mostly from uneven distribution of various
stze-groups 1n space and time, Concentrating fishing on certain
grounds or depth zones at times of year when the young fish are first
becoming vulnerable to the fishing gear can result in much higher
fishing mortalities, albeit for a short period, than are suggested by
looking at annual data.

If this concentration occurs at.a time when the fish are growing
quickly--or more precisely, when the growth rate greatly exceeds the
natural mortality rate--then the impact of fishing, and the benefits
from suitable management measures, can be high, Around Cyprus the
trawl fleet concentrates on the young of the year at the beginning of
the traditional open season in early autumn. Postponing the season
opening for a month led to dramatically increased catches. The
catches in 1982/83, the first season after the introduction of the
regulation, were up some 70 percent, and the early returns for the
1983/84 season suggest a doubling of the pre-regulation catches
{Demetropoutos and Garcia 1984),

In the same part of the world, comparison studies between the size of
hake caught in a trawl survey off Morocco covering all depth zones
and the hake commercial landings indicates fishing mortality on a few
of the smallest size groups s extremely high. This might even be as
much as one order of magnitude greater than natural mortality, For
larger fish, this figure declines to more reasonable levels usually
associated with heavily fished stocks, about the same as natural
mortality. Although the practical test has not been made, these
results suggest that if the smaller fish are protected dramatic catch
increases, such as those experienced off Cyprus, could result.

These may be extreme examples of the magnitude, actual or potential,
of benefits from the right kind of management. They are probably not
extreme in showing the degree of variation in fishing mortality with
age (or size) of fish, and many fisheries have much more complicated
mortality patterns. A large stock may be exploited by several
different fishing fleets, often with different gears {trawls,
gitl-nets, seines of various types), each with its own pattern of
distribution in space and time, and hence there will be great variety
in fishing mortality with age.

The passible number of expleitation patterns is therefore enormous,
but can be arranged in terms of three major dimensions: the total
amount of fishing; how this total is shared between the different
component fisheries; and possible variations in the 'selection
pattern' of each fishery. "Selection" is taken to include any factor
that could affect the way in which fishing mortality varies with age
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(or size}, and not solely mesh selection or similar mechanical
affects.

Conceptually this fs not greatly different from the simple flatfish
medel where the exploitation pattern is determined by the two parame-
ters of fishing mortality (the same far all ages) and the age at
first capture. The volume of calculations involved in the necessary
scientific assessments is increased, as is the model's range of
possible management options, but the procedures are not fundamentally
different from the simple situation.

Two complexities of the real biological world not apparent in either
of the simple models are the existence of several interesting spe-
cies, and the fact that natural conditions and the abundance and
productivity of fish stocks are not necessarily constant even in the
absence of fishing.

MULTISPECIES QUESTIONS

The problem of multi-species is one that is raised at most present-
day discussions on management {May et al. 1979; Mercer 1982; FAQ
1978). The problems can be divided into two classes: those caused
by technological interactions between fisheries, and the biological
interactions between species, Technolegical interaction refers to
the fact that few, if any, fisheries catch only one species of fish.
Most fisheries catech a single target species and a number of other
species (perhaps only in small numbers) that may be the target
species of other fisheries. The trawl fisheries on Georges Bank,
particularly during the heyday of foreign fishing, provided a good
example, There were directed groundfish fisheries for each of cod,
haddock, flounder and silver hake. Each of these directed fisheries
caught the other species in appreciable quantities. In addition,
some of the fisheries on pelagic species [herring and mackerel}
caught significant numbers of groundfish.

The biological study of technological interactions is not difficult,
provided that the study deals with all the species, and includes all
the catches. The actual impact on the haddock stock of a given size
of catch, distributed among different ages (or sizes) of fish, is the
same whether the catches are all taken by fisheries directed at
haddock, or taken in fisheries directed at cod or silver hake. The
difficulties come when devising measures that will maintain the
haddock stock at some productive level, assuring benefits for those
fisheries directed toward haddock; while not unduly interfering with
the fisheries directed toward other species, and remembering that the
same fndividuals and vessels may be engaged at different times both
in both the fisheries, This emphasizes that biologists are gererally
concerned with stocks, and managers with fisherjes. C[specially when
many species are involved, there is not a neat one-tc-one relation
between stocks and fisheries,

Binlogical interactions offer more challenging scientific problems.
It is obvious that if heavy fishing on one Species reduces its
abundance, then the species that eat it, or are eaten by it, or
compete with it for Tiving space or for food, and so forth, can be
affected in ong way or another, Sometimes the direction of the
affect also seems clear: since cod eat 2 Tot of herring, fewer cod
would be expected to reduce the matural mortality of herring. and
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fewer herring to reduce the growth rate of cod. Matters may not be
as simple as that. As Ursin (1982) has pointed out, there can be a
triangle of species. Cod eat whiting and herring while whiting eat
herring. Fewer cod could mean more whiting, therefore more herring
may be eaten altogether. Sometimes the same species can form two
corners of the triangle since many are cannibalistic at different
ages. A similar complication has been suggested in the Alaska
pollock fishery as it relates to the food supply of fur seals in the
Bering Sea {Swartzman and Haar 1983). Fishing has undoubtedly
reduced the abundance of large pollock. Large pollock feed on
younger pollock, so fishing could actually have increased the number
of small and medium fish, those preferred by seals.

The possible complications, and the variety of possible interactions
are even wider than this. They may occur at any time in the life
cycle of the fish. A small species of adult fish can thus prey upon
the eggs, or larvae, of a much larger species, With the great range
of possible interactions and the uncertainties about the magnitude of
any given effect it is not at all easy to say, in gquantitative terms,
fighery on species A will be affected by a change in a fishery on
species B. A massive coordinated research program was required in
the North Sea to determine with moderate precision what quantities of
other fish are eaten by the main commercial species. This makes it
even less easy for the administrator charged with managing the
fisheries as a whole to formulate measures to control fishery A for
the sake of some i11-defined benefits in fishery B.

These problems, which 1ie at the heart of attempting ecosystem
management, are of less concern for this paper. 3o far as the
manager 15 concerned his objectives may be complex, and agreement on
the measures may be difficult to reach. But the type of measures he
has to choose from--his biological tools--zre the same as those used
to control the fishery on A purely for the benefit of those concernad
in the fishery for A. He can control the overall amount of fishing,
or how fishing effort is distributed among different sizes/ ages of
fish.

YARTABILITY

As series of data become available for an increasing number of fish
stocks it is clear that variability is a natural feature of most.
Those that exhibit little natural variability, such as the North Sea
plaice, are exceptions. There are different variability patterns,
and these will affect how the fishery manager approaches his task
{Caddy and Gulland 1983}.

In the extreme, variability may require the manager to modify his
entire strategy, The upwelling systems of eastern boundary currents
seem particularly susceptible to large-scale variation {Csirke and
Sharp 1984). 1In these systems, attempts to sustain a high-valume
fishery on single species {Californian sardine, Peruvian anchoveta)
may be doomed. The best strategy may be fto maintain high flexibility
in the fishery, minimize the economic and social distress of a sudden
collapse, and allow the fishery to switch easily to another species,
1f, as often happens, collapse of the target species is paralleled by
the rise of some related species.
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The problems of managing large marine ecosystems that combine the
problems of variability and species interaction, such as the Califor-
nian or Peruvian upwelling systems, were recently discussed at the
AAAS meeting in Mew York, and do not need repsating here. At this
point, note how variability in the natural system can affect the way
the biological tools operate.

If the main problem in a given species is growth overfishing, natural
variability mainly affects the implementation of measures, rather
than the scientific analysis. The most striking exampies of varia-
tion have been in recruitment, rather than in growth or natural
mortality. (However, direct estimates of natural mortality are few,
and direct estimates of changes in natural mortality almost non-
existent.} The optimal pattern of fishing {the fishing mortality,
and its distribution between ages of fish), taking into account
economic and social factors, will therefore be the same. Recruitment
variability will merely affect the catch taken with that optimum
fishing pattern. [f management tools are such that the fishing
mertality and its pattern are fixed as-is, approximately true for
fishing effort controls in demersal trawl fisheries, then variability
affects the manager 1ittle. On the other hand, some other controls,
such as catch quotas, will need yearly adjustment.

If the basic problem 1s actual ov potential recruitment gverfishing,
then natural variation can greatly complicate basic scientific
analyses. Even a little variation can make it difficult to determine
the relation between the abundance of adults and subsequent recruit-
ment, The affects of variability can be of at least three types.
First, the parameters of a basic relation, for example that of Ricker
{1954) or Beverton and Holt (1957}, between stock and recruitment cam
remain unchanged; the natural, non-fishery effects can resylt ir a
random distributicn about this relation. Second, recruitment can be
essentially random and independent of adult stock, until stock falls
below some critical value; at this time the probability of poor
recruitment sharply increases. Third, the parameters of the basic
relation may vary. For example in Ricker's model, the stock size at
which the greatest recruitment occurs will vary, perhaps larger in
years of favorable environment,

These differences have implications for the manager. In the first
case the desirable size of adult stock will not be changed from that
determined without variability. In the second, the principle aim
will presumably be to keep the stock above the critical level. In
the third, it would be desirable if the information were available,
to modify the adult stock size in accordance with expected environ-
mental conditions,

THE MECHANICS OF CONTROL
GENERAL QOBSERY¥ATIONS

The fishery manager has a range of mechanisms that modify fishing
impact on the stock. As shown earlier, it is useful to divide the
nature of the impact into two categories: the overall amount of
fishing (fishing effort, fishing mortality) and how this fishing is
distributed among the different ages or sizes of fish. This division
will also be used here. The same measure can he used for both
purposes. A closed season has been one of the first methods used to
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control the overall amount of fishing. When conditions are favorable
it is also a very convenient method for switching fishing away from
the smallest sizes of fish, The different aspects of the same
measure will be discussed separately.

CONTROLS OF THE TOTAL AMOUNT OF FISHING

These are in many ways the more interesting and important types of
controls. They greatly affect not enly the dmpact on the stock, but
also the economic performance of the fishery. On the positive side,
an economically successful measure can reduce the costs of fishing
giving significant benefits even when the biological benefits, in
terms of increased total catch, are not significant. On the negative
side, an economically unsuccessful measure can dissipate the benefits
from a biological successful control because the cost of fishing has
been increased.

There is a rich literature on the interaction between biclogical and
economic aspects of management, See Clark (1976) for the theoretical
and mathematical aspects, and Beddington and Rettig {1984} for a
discussion of some of the more practical aspects.) Other papers at
this conference will discuss the non-bjolegical aspects. Controling
the biological impact of fishing on the stock is necessary, but is
not sufficient for managing the fishery as a whola, WNoting this, we
will limit our discussion to whether a measure will in fact control
the impact on the stock in the way expected.

Regulations controling the total amount of fishing invelve two
gquestions: the units used to measure the amount of fishing {essen-
tially either in output or, nominal fishing effort}, and the proce-
dures used ta ensure that fishing effort remains within the
prescribed limits (for example, whether the catch quota is allocated
or not, or how the holders of a 1imited number of vessel licenses are
chosen}. The latter aspects are vital to the economic and social
outcome of the management decisions. but are relatively unimportant
in determining the biglogical impact. It matters little to the stock
whether a 10,000 ton catch is taken in a wild scramble by a large
number of boats operating under an unallccated gquota, or whether it
is taken by 50 vessels, each allocated a 200 ton share in the catch.

The units of measurement are more critical to biological impact.
Heither the weight caught nor the amount of fishing effort will
precisely reflect the true fishing mortality. The fishing mortality
caused by a given catch {setting aside the question of the sizes or
ages caught, which is discussed Jater) will only be consistent if tha
stock abundance is constant. Otherwise the catch 1imit has to be
adjusted probably each year, in accordance with increases or de-
creases in stock abundance. Since these adjustments should be made
at the beginning of each season, they can put quite a data collection
and analysis burden on the scientists' ability to predict stock
abundance up to 12 months ahead.

The situation is slightly different for the salmon fisheries. For
these fisheries the objective is best expressed as some target
escapement, for example, run less numbers caught. Again the run must
be known in order for the proper target catch to be established.
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Measuring the amount of fishing in terms of fishing effort raises
other preblems. The nominal fishing effort, f, is related to the
actual fishing mortality, F, by the equation F = qf, where q is the
catchability coefficient. A given fishing effort will exert a fixed
fishing mortality only if q is constant, or if corrections are made
to the amount of effort to correct for changes in the catchability
coefficient. In practice, some types of variation in q are random,
and tend to average out over a period. This includes variations due
to weather, tide, and so forth, as well as the differences in fisher-
men's skills. Two scurces cannot be ignored: those related te stock
abundance, and those caused by gear or vessel improvement.

For fish distributed fairly evenly over the grounds it is reasonable
to expect that a given fishing effort will take a fixed proportion of
the fish present. In simple terms, the area covered in a single
trawl haul may be one tem-thousandth of the total area inhabited by
the stock, so a thousand hauls will take ten percent of the stock. In
other fisheries, for example, purse-seining for herring, the fish are
clumped. The fewer fish, the more 1ikely that in a given amount of
fishing, a fisherman will encounter and catch a given fish: the
catchability coefficient increases as the stock decreases.

This can lead to a very dangerous situation if attempts are made to
control the fishing mortality on a stock declining through over-
fishing., Managers can reduce the nominal fishing effort in an
attempt to reverse the decline in stock abundance, but the reduction
may be more than balanced by an increased catchability coefficient.
The real fishing mortality may therefore increase, accelerating the
stock's decline. The same principle holds true for controling catch,
The reduction in catch guota has to be more than the reduction in
stock if it is to do any good. The problem is more obvious, and it
is easier for the manager to see what needs to be done {a big re-
duction in catches) and to persuade the fishermen that it should be
done.

The situation is reversed when the stock ¢ increasing, perhaps as a
result of management measures, Fishing mortality will decrease when
it should be kept constant, or even be allowed to increase slightly.
This is not a serious matter, and can probably be adjusted over the
years with no great losses.

How improvements in the fishing gear affect the stock depends on how

the measure of fishing effort is defined. Say the regqulations merely
specify how many vessels may operate, and Ticenses are issued to that
number of vesseis. The immediate reaction of any go-zhead fisherman

is to operate the largest and most powerful vessel possible in order

to maximize his share of the catch. The fishing mortality therefore

increases well beyond the desired level.

In principle, this problem can be resolved by defining the measure of
fishing effort in sufficient detail, that it will bear a constant
relation to the actual fishing mortality. Thus many fishing effort
regulations 1imit the tonnage or horsepower of vessels, the length of
trawl headliine, or the number of pots that can be used. After an
initial period when many fishermen adjust the size or power of their
vessels or gear upward to the allowed limit, these controls are
fairly successful in keeping actual fishing mortality growth within
bounds.
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They are rarely completely successful, The ingenuity of fishermen is
greater than that of the requlation-setter. The prize is increasing
his share of the catch., So the fisherman finds ways of increasing
the effectiveness of a standard unit of effort by increasing the
horsepower of the vessel within a fixed tonmnage, designing move
efficient trawls within a fixed headline length, using bigger pots,
and so forth. If the increased effectiveness does not increase costs
proportionally, these developments are not, in themselves, objection-
able, Because they might improve the economic efficiency of the
fishery, they are probably to be welcomed. In any case they are
inevitable. If the biological conditions are to be met, if the
fishing mortality is to be maintained at or arcund the desired level,
there must be provisions to reduce the nominal fishing effort (how
ever this is measured) in accordance with the increase in catch-
ability coefficients, If in 1984 the desired fishing mortality is
achieved by Ticensing 40 vessels of some standard specification, the
manager will probably have to reduce this to perhaps 35 in 1990 to
maintain the same fishing mortality.

CONTROL OF SELECTIVITY

The variety of tools available to control the fishing mortality
distribution among different sizes or ages of fish, "selectivity” in
a broad sense, {s wide. The manager can exercise his ingenuity in
finding a tool, or a combination of tools that will create the
desired affect on the stock, while also serving his economic or
social objectives.

The most direct method s, of course, to specify what types of fish
the fisherman is not allowed to catch. This is almost impessible to
enforce. The best the manager can do in most cases is to specify
what the fisherman may or may not land, which is not the same thing.
Any fish that are caught but cannot legally be landed, and that are
returned to the sea dead may satisfy the enforcement officer, but the
impact on the stock is the same as ff they were brought ashore and
sold at the best market price. By themselves, size limits or similar
controls are of little direct value unless illegal fish are
sufficiently tough to survive being caught and left on deck until the
crew has handled the more ‘mmediately valuable fish, or uniess the
fisherman can avoid catching them. Otherwise, the main value of size
limits is indirect, an incentive for the fisherman to change his
fishing strategy. In this sense they can be a valuable back-up to
other regulations.

The other direct method of controling what sizes of fish are caught
is through gear specification. Setting maximum mesh sizes used in
trawl cod-ends is probably the best knewn form. In principle this
results in: a selection pattern (Tittle or no fishing up to a
certain size), and then the full fishing mortality on all larger
sizes, corresponding to the original simple model ef the North Sea
plaice dynamics. Roughly similar patterns can be obtained with some
other gears, for example, the use of escape gaps in lobster or crab
pots, G711 nets have a more complicated selecton pattern, with
fishing mortality reaching a peak at some size of fish determined by
the mesh size used, but falling off for smaller and bigger fish.
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Mesh regulations and similar controls can fail to have the biological
impact expected because the sorting is never exact. Some fish bigger
than the mean selection size will escape, while some smaller fish
will be retained. Where the animals concerned are well-equipped with
spines or other appendages to tangle in the net, as is the case with
shrimp, the spread in selection can be very large. 5ince opposition
to mesh regulations will be increased by every large fish that the
fisherman sees escape, and the impact will be reduced by every small
fish that is retazined, this spread in selection can greatly reduce
the value of mesh cantrols.

Its potential value is also limited in the case of multi-species
fisheries, and most trawl fisheries are effectively multi-species
fisheries. The optimum mesh size is different for each species,
depending on its shape, and its growth and mortality rates. It is
possible to find a mesh size that results in the optimum impact on
the catch as a whole, but this is 1ikely to be sub-optimum for most
individual species, especially for the larger species.

Or first sight the enforcement problems for mesh size {or similar
regulations) and for minimum size regulations, are slight. A simple
check can tell if the gear is correct, or if there are any undersized
fish in the catch. To some extent this impression is true, Certain-
1y in some international fisheries these types of regulations have
been enforced between countries with a fair degree of reliability.
Several international commissions have given power for enforcement
vessels of one country to stop fishing vessels of others to inspect
their gear and catches and establish the degree of compliance, Even
though resulting legal proceedings were left to the flag state of the
fishing vessel, this did allow a fair degree of check on the degree
of compliance. On closer examination, methods of reducing the real
selectivity of a net and other complications mean that it is a far
from straightforward matter to enforce the full effectiveness of
these measures,

Closed areas and seasons have recently been the forgotten class of
methods. They were popular in the early days of fishery management,
being simple and direct in their application. 1t was clear to all
concerned when and where fishing was allowed, and enforcement was
therefore relatively simple. As management became, in theory if not
in practice, more sophisticated, the popularity of these types of
measures decreased. Althcugh they can be used to control both the
total amount of fishing and its selectivity, they have disadvantages
in respect of both objectives.

Closed seasons, and to a lesser extent closed areas, will reduce the
fishing mortality, depending on the length of the closure. But they
offer only limited opportunities for proportional decreases in the
costs of fishing. With growing emphasis on the economic objectives
of management, less attention was paid to the potential biological
role of closed seasons or areas in reducing fishing mortality. The
role in controling selectivity has fewer praciical objectives, but
attention has tended to be concentrated on the more divect methods,
especially mesh regulations. One of the biclogist's attractions to
the latter method is that once the stock assessment calculations have
been made to show, for example, that the optimum size of fish capture
for cod off Labrador is 54 cm, it is possible to calculate a mesh
size with mean selection length equal to that target size at first
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capture. In contrast, the range of possibilities using closed areas
or seasons is much less. The manager has to take the limited cppor-
tunities to close fishing at times and places where fish below the
target size are particularly abundant. It is not possible, for
example, to determine immediately what pattern of closed areas or
seasons would given an effective size of first capture of 54 cm.

The practical problems of implementing and enforcing management
measures, have made the advantages in the simplicity of closed areas
or seasons better appreciated, and the theoretical disadvantages
appear less important. Fisheries are much less homogeneous than
suggested by the simple models but suitable choice of closed area or
season is not infrequent,

A major advantage of a closed season, as pointed out by my colleague
Serge Garcia, is that it provides the opportunity to break out of
chronic over-fishing. In fisheries such as the Cyprus trawl fishery,
the stock has been reduced to a Tow density of very small fish:
mostly those just recruited to the fishery., A combination of a
larger mesh size and reduced fishing along the lines of the standard
yield-per-recruit trawl models would undoubtedly increase the total
yield substantially, especially when allowance is made for the very
high fishing intensity on the small fish during the first few weeks
after they recruit to the fishery. In the short run, such measures
are unacceptable because the fishermen need to fish hard with a small
mesh in order to catch enough to make a living. A closed season,
imposed when the fish are just recruiting and would be exposed to a
high fishing mortality, can shock the system and allow it to target
larger fish, This happened in Cyprus in 1982 and 1983. Not only
were the catches greatly increased after the closed season, but the
fishermen are considering other measures, such as using larger mesh,
practical propositions.

BIOLOGICAL ASSESSMENTS
NEEDS AND PROBLEMS

The first two sections of this paper describe why managing fisheries
by altering the biological impact on the stocks can result in bene-
fits, and the kinds of measures that should achieve the desired
bioclogical impact. This section touches briefly how determining
changes in the fishing pattern affect fish stocks and hence on the
fisheries.

Everyone can agree that the fishing mortality on heavily-fished
stocks should be reduced, that small fish should be protected, and
that such measures can, in the long term, benefit everyone concerned.
Nevertheless, when the fishery manager proposes specific measures
plenty of fishermen and others will argue that the particular stock
is not that heavily fished, or that the measures proposed are far 1oo
drastic and will cause severe immediate losses without reasonable
prospects of equivalent long-term gains.

Fishery management must therefore be based on a sound understanding
of the immediate and long-term effect of the proposed measures. This
is no place to go into the details of stock assessment. These are
adequately described in standard texts, such as those of Ricker
(1965} or Gulland (1969, 1983a), and in a number of FAD manuals. I
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have alsp attempted (Gulland 1983b) to describe for the non-
specialist some of the basic approaches of stock assessment. Here 1
will concentrate on the aspects of stock assessment, particularly its
problems and shortcomings, that are significant for the manager.
Whatever the stock assessment scientist's ambitions, and the fishery
manager's hopes, the assessments for a given fishery at a given time
are almost always Tess precise and less detailed than either wishes.,
If sgientific advice is to be used sensibly, the manager needs to
understand the 1ikely errors in the quantitative estimates given, as
well as the less quantifiable ways in which the advice may nct give a
complete or fair picture of the situation. The scientist must
explain to his paymasters (who directly or indirectly, will usually
include the fishery manager} how the advice would be improved by a
better supply of data, where substantive improvements will be
achieved only by new research, recognizing the results of original
research cannot be predicted.

DATA REQUIREMENRTS

Reliable assessments need relilable data. Taking world fisheries as a
whole however, the supply of data needed for stock assessment is poor
and becoming worse. There will be difficulties even 1f data supply
is perfect, but improvement in data is the easiest and most immediate
way of improving assessments and the resulting scientific advice.

One main source of data is the commercial fisheries, especially the
statistics of catch and nominal fishing effort. Few people question
the need to collect these statistics. However, there is concern for
what is often a continuing increase in the Tevel of detail and
precision demanded by the users, and for the common failure to
provide manpower and money to collect data even of a modest standard.
There is also growing concern about how management measures can
decrease the quality of statistics available.

In principle it should be possible to make a quantitative balance
batween the costs of improving statistical information and the
benefits, in terms of better management, that would be obtained if
the improvements were achieved. In practice this has seldom been
done and, with some noticeable exceptions such as the meeting or-
ganized in 1982 (Doubleday and Rivard 1982) which looked at the
commercial landing sampling program on the Canadian east ¢oast, the
question has only infrequently been addressed.

(ne reason for this is that the quantitative link is often not ¢Tear:
for example, the link between obtaining catch and effort records by
weeks with the position given to the nearest ten miles rather than in
one degree squares; and the reduction that could be achieved by the
variance of the estimate of the catch quota needed for the next year
to achieve some policy objective. Still less clear is the link
between the doliars required to collect the more detailed data and
the dollars gained by more accurate catch quotas.

The statistical work required to calculate generate the "better
advice” expected from improved basic data is far from straightfor-
ward. Many factors other than the sampling variation or shortage
detailed basic data the affect variation of final estimates. Equal-
Ty, it is not easy to put a value on improved precisicn. A judgement
on the costs and benefits of improving data collection in any
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specific fishery is therefore 1ikely to be subjective. A judgement
on the situation in fisheries as a whole, whether national or qlobal,
must be even more subjective. With that provisioen, it nevertheless
seems probable that only very few fisheries do the marginal benefits
of improving data not exceed the marginal costs. In many fisheries,
improved data would be the most cost-effective road to better manage-
ment advice. Data collection is not a glamorous subject, and is
likely to be neglected by scientists pursuing new scientific ideas or
models, and by administrators looking for ways of cutting expense.
Only where calls {and action) to improve statistics have been used,
perhaps unconsciously, as diversions from fzilures in the science or
in taking action, is it 1ikely that enough, or more than enough data,
are being collected.

Despite this clear need for a general improvement in data supply, the
current trends are for it to get woerse. Ironically, this is somewhat
a side-effect of management progress. When little was done to
implement controls, there was 1ittle incentive to mis-report data.
This is no longer true. At the worst, evading controls such as catch
quotas may mean that the actual total catch fs greatly in excess of
the afficial statistics. Even when there is no such gross and
deliberate misreporting, fishermen may be unwilling to provide
accurate information on such things as the location of fishing
grounds, detailed fishing effort ?number of hauls, and so forth) if
they feel the figures will be used to justify unpopular measures data
can often be obtained only with the willing collaboration of fisher-
men.

Paradoxically, the decrease data supply seems to have resulted from
the reduction in longer-range vessel fishing off foreign coasts.
Following the introduction of 200 mile EEZs or similar zones, there
was no great drop in the amount of foreign fishery except in some
areas, such as the Northwest Atlantic where most of the stocks were
heavily overfished. Continuation of this non-local fishery was only
possible if the coastal state agreed. This agreement has usually
included requirements on providing data. The fishing license could
usually be withdrawn if adequate data were not provided, 50 foreign
fishermen had strong incentives to supply data. As foreign fishing
is phased out and replaced with local vessels the requirements to
supply data can be continued., However, it becomes more d¢ifficult for
the authorities to apply penalties, especially with drawing a fishing
license, if adequate data are not supplied,

MODELS

Once data has been made available, it has to be incorporated into
some model in order to provide advice on the affects of different
management actions. Two guestions then arise--how adequately do
available models stocks behavior, and how possible is it to apply a
suitable model to the information concerning a given stock.

A1l models are simplifications of the true situation, omitting large
portions of the complete picture. Pictures of the idealized salmon
or plaice fisheries omit Targe elements of the life history of each
species, treating the pre-recruit phase of plaice, or the open-ocean
phase of salmon as "black boxes." This in itself is irrelevant to
the question of whether these models are acceptable. Including
elements that deal with these phases would raise guestions of other
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aspects that are omitted, such as the differences in growth rates
between individuals. The relevant question is whether or not omit-
ting certain features of the real population from the model will
affect the advice, and the decision made on that advice, The adequa-
cy of a model is therefore not an absolute, but depends what use is
made of it.

The need to expand a simple model may be obvious. I1f a high-seas
fishery for salmon develops, then the very simple salmon model has to
be modified to treat the oceanic phase as more than just a black box.
At other times, the fact that the model is over-simplified for
situation only becomes clear when it fails to produce reliable
results. Such a failure after the event is less desirable than an
earlier recognition of the need for modification, so a distinction
can be made between applying a simpie model to a specific situation,
and the wider-ranging research that can show whether or not such a
simple model will give reliable results for the purposes at hand,

Within the scope of the factors that they attempt to describe explic-
itly, the simple models have proved useful and reliable. The main
weaknesses of these models lie in what is left out, specifically, the
natural variability in most fish stocks and the interaction between
species.

To some extent & failure of & model to look at natural variations is
not important to the fishery manager. To choose between actions he
needs to compare their outcomes, rather than the absolute value, If
he is considering increasing the legal mesh size from, say, 100 mm to
120 mm, he needs to know what difference it will make in yield per
recruit. This will be true regardless of the actual recruitment, (I
ignore here the possibility that there may be some density-dependent
effects that can alter the yield-per-recruit function. There are
Tikely to be minor second-crder effects}. It does not matter that
the actual catch with the larger mesh in some future year may,
because of poor year-classes, be below the average zlready
experienced with the small mesh. [f that mesh were used in the
future, catches would have been even less.

It will therefore often be satisfactory to base the advice to manag-
ers on models that ignore variations and deal solely with the mean
value of the various parameters. This 15 not always true, Because
of the non-linearity of many of the relations the mean value of, say,
the annual catches when parameters vary, may not be the same as the
annual catch experienced when these parameters are constant, equal to
their mean values.

A more important exception arises when deviations from the average
are of interest to the fishing industry, and so to the manager. The
magnitude and duration of significant negative deviations are likely
to be the most important. While any fisherman must expect days or
even weeks of poor catches, he may bave difficulty with Tonger
periocds. Thus the manager will probably have to take into account
that heavy fishing will reduce the number of year-classes present in
a fishery, and therefore increase the probability that a single bad
year-class, or two successively poor year-classes, will result in
catches significantly below average in one ysear.
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The longer periods of decades or more, are of particular interest to
the strategic planners, Biologically it may be meaningful to deter-
mine that over a century, the Californian sardine stock can provide

average annual catches of 50,000 tons. But this figure is meaning-

less to the fishing industry if it arises from a period of 25 years

of 200,000 ton catches, and 75 years of virtually nothing.

In some cases the variation can, where necessary, be added to the
model without difficulty. For example, an important variaztion often
appears as year-to-year changes in one or two parameters, such as the
strength of the incoming year-class; and the variation appears to be
essentially random, with 1ittle seriel correlation. In this case the
simple analytic (Beverton and Holt or Ricker) models can be readily
extended through Monte Carlo simulation models, In these, the
fishery 1s followed through for, say, the next twenty or thirty
years, choosing each annual recruitment {or other variable parameter)
from a set of random numbers with appropriate distribution. Repeated
runs will then determine the characteristics of interest, for exam-
pie, the mean and variance of the annual catch or the probability
that the catch in a given year will fall below some critical Jevel.

The other shortcoming commonly noted in the usual hiolegical models
is that they consider single species in isclation, whereas in the
real world many species live, and are harvested, together. Any model
that fails to deal with this multi-species dimension must be to that
extent Tncomplete, Whether this incompleteness is important is
another matter, and depends on whether the interaction between
species is significant, and also whether the manager is able and
willing to take account of the interaction when making decisions.

The second condition may well not hold, even when the interactions
may be large. The most striking events in the North Sea fisheries in
the last twenty years have been the collapse of the pelagic stocks
{herring and mackerel} and the outburst of strong year-classes among
most of the demeral species such as cod, haddock, and plaice. {See
many of the papers in the ICES Symposium, Hempel 1978.) It would be
a bold man who would assert that there was no connection between
these two evemts, though no definite causal mechanism can be demon-
strated. {A number can be imagined, such as predation of adult
pelagic fish on the eggs or young larvae of the demersal species, but
the quantitative evidence is lacking), Other interactions, for
example, the effect of predation by cod on small fish, are better
demonstrated, even though the effects may be less dramatic.

Nevertheless the currvent management policies n the North Sea such as
the target levels of fishing mortality, and the correspending values
of the annual TACS (total allowable catches), are largely determined
on the basis of single-species analysis. This ignores that, for
example, 1imiting the rebuilding of the North Sea herring stock as is
{which now seems to be taking place in a satisfactory manner} to an
abundance perhaps a half or one-third of the level that would be
optimum for herring alone might significantly increase the recruit-
ment to, and yield from, the demersal stocks without much loss in the
value of the herring catch (because the higher-valued consumer market
for kerring is 1imited, and abcve a moderate level of catch most of
the excess would go to the low-valued fish meal market).

50



Equally, the cod management policy is based wholly on what will
happen to the cod stock as a result of alternative management meas-
ures. The cod fishery ignores the 1ikelihood that measures resulting
in lower cod abundance levels will mean reduced predation on, and
therefore the opportunity for increased catches from, the stocks of
smaller species.

One reason for this is undoubtedly that without satisfactory multi-
species models, the manager's scfentific advisers can give quantita-
tive assessments of how much the recruitment of, say, haddock would
be reduced on the average by a given decrease in the abundance of
herring, or how much the yield of whiting would be increased by a
given decrease in the abundance ¢of cod. However, the answer to the
second question is, with models such as those of Andersen and Ursin
1977, much closer to being satisfactorily answered than the first.

A more convincing reason i1s probably that managers have no satisfac-
tory mechanism for achieving the necessary trade-offs among different
interests even if they have convincing quantitative biological
advice. Different groups of fishermen are interested in different
species. It is not easy to see, to continue to use the convenient
North Sea example, how managers could persuade Danish fishermen that
optimum herring management requires that Danes have a small herring
catch so that the Scottish fishermen can get more haddock, and the
English fishermen more cod or plaice. Nor would it be any easier to
persuade the English fishermen that the cod stocks should be delib-
erately depleted in order to reduce predation on, and yield from, the
stocks of small species caught in the Danish fish meal fishery.

Development of current fishery models to provide a better understand-
ing of the biclogical interacticns between different species is
undoubtedly cne of the major scientific challenges in fisheries
today. If successfully met, these will have important long-term
implications for practical management. However, T would suggest that
in the context of today's practical problems, the lack of such models
is not the critical obstacle to effective "multi-species" or
"ecosystem" management. In the really difficult situation, where
gifferent fisheries are targeting different, but interacting, spe-
cies, the biggest obstacle is lack of effective mechanisms for
achieving the necessary trade-offs among the different fisheries.

There are simpler 'multi-species' situations where action can be
taken, and for which present models are adequate. One is where the
interaction is a technological one: the gears used by one group of
fishermen to catch species A also catch species B, the prime target
species of another group of fishermen. Regulating incidental catches
or "by-catch," can be difficult both in setting, for example the
amount (by weight or percentage) of the incidental catch permitted,
and in implementing and enforcing these regulations. But the scien-
tific aspect is relatively simple. It is generally a matter of
ensuring that adequate accounting procedures are used when applying
the single-species models to each individual species: that all
catches of species B are included in the assessments and projections
of future allowable catches, whether taken in the directed fishery or
as by-catch.

The other "multi-species" situation that can be handled with existing
models occurs, somewhat paradoxically, in some fisheries with a very
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large number of species, such as the tropical demersal fisheries. In
these the fishermen do not, or cannot, target on any indjvidual
species, but catch as many fish as they can. The dynamics of these
fisheries seem to be adequately represented to a first approximation
by relating the catch, or catch-per-unit effort, of all species to
the amount of fishing using the Schaefer or production model ap-
proach.

APPLICATION OF MODELS

Models are only useful to the extent that the relevant data can be
obtained to apply the models and estimate their parameters. Data
supply is therefore critical. Many of the problems concerning this,
especially the manner in which some management measures (such as
catch quotas) can inhibit the supply of reliable data, have already
been discussed. OFf interest here is to note how difficulties in
obtaining needed data can modify the models, the methods of analysis,
or even overall management policy.

In the extreme, data collection problems can render theoretical
models wirtually useless., This is true of many of the more com-
plicated multi-species models, such as that of Andersen and Ursin
(1977}. These involve 2z large number of unknown parameters, {the
exact amount eaten annually of each size of each main prey species by
each size of each main predator species) that can, even with a large
sampling effort, only be estimated., Uncertainties in the resulting
analysis are likely to be 50 large that they are of Tittle value in
giving specific advice. These models can be of some strategic value
by showing how, stocks could interact and therefore supporting
possible policies on joint management of the two stocks.

The simpler, and more widely used models (the Schaefer, or
Ricker-Beverton and Holt type) meet relatively few data problems in
temperate areas, where the research effort is higher. Serious data
problems are met in many tropical areas for two reasons. With more
species and fewer scientists it is not possible to put much effort
into studying any one species, and the lower annual range in tempera-
ture, productivity, and so forth means that the fish do not usually
carry convenient birth certificates on their scales or otoliths.

Attention is therefore now being given, particularly by Pauly and his
colleagues at ICLARM and by FAO, to ways of adapting the present
models to tropical conditions, The difficulty of aging is being
surmounted by using length as the basic measure of time. This has &
disadvantage compared with age because it is not Tinearly related to
chronological time, However, it is more directly related to the size
and value of the jndividual fish, A number of technigues now exist
for estimating the basic population parameters (growth and mortality)
from tength data, as well as using some of the other standard tech-
niqu?s, such as virtual population analysis (YPA} (Pauly 1980a; Jones
1981},

Because the time scale is no longer simple, these techniques general-
1y involve adding some algebraic complexity to the original models.
But computer-based techniques such as Pauly's ELEFAN family of
program {Pauly 1982) have made it easier to use length-based methods
of analysis. However, the basic hypothesis about how fish stocks
behave are unchanged, and no special allewance is made for tropical
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conditions. Indeed the methods are more applicable to temperate than
to tropical conditions to the extent that they help to interpret and
analyze length data if the stock concentrates its spawning into a
short period, rather than spreading it fairly uniformly through the
year.

The problem ¢f a large number of species 15 also being tackled by
using comparisons among species, especially among taxonomic groups,
These comparisons are based on a few observations and are used to
obtain estimates of the hard-to-assess parameters, like natural
mortality, for the less well-studied species. These parameters
include maximum size and water temperatures (Pauly 1980b}.

The most widespread difficulty in using the models for management
advice occurs when the amount of fishing has not varied much over the
pericd for which cbservations are available. Most advice concerns
predicting the effects of changes in the amount of fishery (re-
strictions, in the case of management in the narrow sense; expansion,
in the case of most development planning}. Such predictions are
obviously easier if the effects of past changes in the amount of
fishing can be observed as changes in characteristics of the stock,
such as total mortality rate {(in the case of analytic models) or
abundance or catch per unit effort {in the case of production).

The typical analyses on Tishing effort such as regression of total
mortality, or catch per unit effort, can become somewhat indetermi-
nate, resulting in estimates with wide confidence Timits, unless
there is a wide range of values of the independent variable (fishing
effort). This underlines that data collection should have priority
during the early years of a fishery, when effort is likely to be
comparatively small. It is alse the basis for the arguments put
forward, especially by Walters and his colleagues in Vancouver, in
favor of experimental management: management palicies that encourage
changes in the amount of fishing, and hence generate observations
that are 1ikely to improve the precision of existing assessments
(Walters and Hilborn 1578)}.

IMPLICATIONS FOR MANAGERS

The preceding sections on methods of analysis, and their strengths
and weaknesses, have a number of implications for the manager.

The first is definitely positive. In most cases fishery biologists
have the tools, in the form of existing models and techniques of
analysis, to give sound advice provided they get reasonable support
and access to the pecessary information. They can pregict with fair
reliahbility the likely ocutcome of alternative management strategies.
The major exceptions are some pelagic stocks, especially in upwelling
areas, that seem to be highly unstable. For these stocks, the
biologist can at present give general warnings that major changes in
stock abundance are 1ikely, and that collapses may be triggered by
excessive exploitation., They cannot give more specific warnings of
when a collapse will occur, or of exactly how much fishing is “exces-
sive'.

The second implication is a mirror mage of the first., However good

the methods and the information used to apply them, there will always
be some residual uncertainty in any advice given, This uncertainty
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should not worry the manager much. He is used to uncertainty in most
things from next year's price of fish, to the political complexities
of the administration after the next election.

Nevertheless there seems to be an impression that biological advice
could, and should, be certain. Some biclogists may have encouraged
this impression, fearing that admission of possible error would
threaten their credibility and thus their future funding. Equally,
some managers might encourage uncertainty because this could remove
one otherwise fixed point in. the jnevitable arguments about future
management measures.

The first point is weak. An implied infallibility can strengthen
one's status only until the first prediction falls wide of its mark.
One of the best arguments for more funding is that it is necessary to
make advice more precise. The second point has much more validity.
Especially in the age of internatiomal negotiations over annual
quotas and their allocations, recognition that the scientist’s
estimate of the next year's guota was not the unalterable truth,
almost always has the same result, The negotiators found that the
way around the problem of, say, dividing the 130,000 tons into four
shares of 40,000 tons, was to shift the total up to 160,000 tons.
Undoubtedly in such cases separating the allocation negotiations from
agreement on the total will prevent “convenient" allocation decisions
from resulting in measures that will not prevent over-exploitation.

As this experience shows, taking account of uncertainty c¢an be
dangerous if it means only taking the more optimistic view within the
possible range (for example, the higher values of catch guotas).
Clearly, the manager should also consider the mere conservative, or
pessimistic, alternatives. Since the situation is not likely to be
sympetrical, managers should pay more attention to the possibility of
the assessments being too optimistic. For example, if the stocks are
in better condition than thought when setting an annual quota, most
Tosses can be regained by fishing harder in the following year; but
if they are in a worse state than thought, it may take several years
to rectify matters.

The inevitable degree of uncertainty in biglogical advice also
implies that the manager does not need to wait until scientists can
come up with some perfect answer. In some cases, completion of a
specific study will mean significant improvement in the resulting
advice that is worth waiting for. More often, bearing in mind that
early management action is 1ikely to be less disruptive to the
industry and less difficult for the administrator, incompleteness of
biological studies should not be an excuse for delay.

[f the manager is to both account for possible uncertainties in
biological studies and to act sooner, even on the basis of incomplete
studies, there must be beiter understanding between scientists and
administrators, so that each understands the other's problems,
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Discussion

TILLION: Just one thing, John, if I may. Please, Took up what the
scientific population of whales are. The grey whale that we call
endangered s at a higher level than it was at the beginning of the
early whaiing; the minke whale is at an all-time world high. The
great surge to save the whale has been successful and we're now
overshooting the mark by millions of animals,

ANSWER: 1 couldn't agree more, at least on those species. There
are unfortunately, a number of stocks that are at the low Tevel.
Une of the dispiriting things ebout working in whale management i3
the unwillingress of some environmental groups to accept that there
are differences between stocks, between stocks that we know are
endangered, stocks that we know very little about, and these stocks
that you have mentioned, which are now in extremely good health., I
couldn't agree more,

LOKKEN: What do we do if we have a surplus in the whale population?
Are we going to be able, politically, to handle them and avoid
problems for fisheries on which whales subsist?

ANSKER: There are scheols of thought that you can't have too many
whales. If you can walk from here to Japan on the backs of sperm
whales and minke whales, that's great. But te be serious, this 1s a
real problem, not only for whales, but also for seals. What is the
balance between these marine mammals and fisheries? How do the
different interests weigh in fishing, in watching whales, in just
feeling good because there are more whales about than there used to
be? How are you going to achieve a balance? Secondly, if you
accept that you may have to keep the populaticn of some species of
whales down, or some species of seals down beciuse of the damage
they do to fishing nets or competition for fish, how are you going
to do this in a fairly humane manner?
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I don't think there is a easy answer. It is something that the
managers, particularly in the North Pacific and in Canada, will have
to face. The best one can do 1s to start educating people that
there are 8 large number of these animals about; just as there was
the need to educate pecple, including the whaling industry, when
whaling stocks were going down in a very serious fashion in many
parts of the world. The other message is that minke whales in the
Antarctic are commoh, that several other species of whales, several
other species of seals are common, And certainly, if there is a
threat to anything, the threat is going to come to the livelihood of
the fishermen.

Equally these threats have sometimes been exaggerated. The sug-
destion that the interests of fishermen need to be matched against
the interests of seals and those who 1ike seals or whales has been
damaged by exaggerations on both sides. In Scotland there has been
a great argument about the interaction between the local grey seals
and the fisheries around there, particularly, hut not exclusively,
for salmon. There is no doubt that if you are using fixed nets and
are kind enough to glve free food for seals, the grey seal ig not so
stupid to pass it up and will get to your net quicker than you can.
There is very little evidence that grey seals are any good at
catching salmon in the wild, and that the figures quoted on the
damage to salmon fishing caused by grey seals just didn't stand up
to close examination. There is a great need to get the sums right,
to be clear what the effect of different seal populations or differ-
ent whale population is on the fishery. This isn't a straightfor-
ward question, it's not just a question of how much fish does a seal
population or a whale population eat, but what will be the effect of
different consumptions on the different fisheries? Does that answer
your question?

LOKKEN: Are there examples in the North Sea or elsewhere where high
volume, relatively short-lived species have been impacted by
commercial effort such that that effort should have been regulated?

ANSWER: The obvious example of a short-lived species where the
impact has been clear is the tropical shrimps, which are basically a
one-year animai. Most of the shrimp stocks around the world have
been clearly impacted by fishing, not usually to the extent of their
recruitment being cut down, although there is more and more evidence
that this can be the case. The fishing effort has been so high that
even the one-year-old animals have not had time to grow to a decent
size. You would catch a lot more in weight, by letting them have a
better chance to grow.

LOKKEN: Are there any examples of fin fish?

ANSWER: I think you'll find that most of the commercial stocks, say
in the Gulf of Thailand, where there have been some good studies,
there are a lot of these short-lived fin fish, but still you can see
the catch rates going down, In terms of multi-species models, this
Gulf of Thailand fishery is very interesting. They'wve had the
search surveys going now for, I think, getting on twenty years.
During this period, the fishing fleet has steadily increased, the
total catch rates in the surveys have steadily gone down, The
proportion of small fish has gone up. For many of the individual
species, the bigger they are, the longer they live, the mare thay've
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gene down. This shows, as you might expect, that the longer-lived,
the better chance of fishing having an effect, the worse the
species' chance of standing up.

There have been some examples, notably of squid, of the abundance
going up as the competition or predation from the other species goes
down. Basically, provided you can get enough boats to bear on the
stock, being small and being short-lived it won't let you escape the
impact of fishing.

ALVERSON: The issue has come up that stocks that might not need or
require management. I want to ask you to comment, elaborate a
little on 2 point that you brought up. You talked about the natural
variability in some stocks. Quite frequently in variocus management
discussion papers and various documents of state and federal
agencies, you see the issue of managing for the stability of the
resource. If one looks in the Alaska region and just plots the
history, one finds that there has been very little stability in the
resaurce. Will we ever get to a position where we can effectively
forecast the consequences of nature? Also, we should perhaps be
logking at the stability of the industries, their capacity to
respond, and assume that natural variability is an inherent part of
the resources that we are dealing with.

ANSWER: First there is a need to distinguish between stability and
constancy. I am always being told by people in the airline business
that whern you look out the window and see the end of the wings
flapping in severe turbulence, this is a good sign. It shows it's
not going to fall off and it's flapping to absorb the disturbance.

I think stability has to be thought of in that sense.

The stability of a fish stock or a fishery must be its ability to
absorb. If you're talking about the fish stock it must absorb a
year or two's unsuitable natural conditions, plus the impact of
fishing. I think, a lot of the problem in the pelagic areas and the
upwelling areas of the world has been that scme of these stocks Tike
the anchovy, can withstand heavy fishing in good years. They can
withstand bad environmental conditions if there's not much fishing,
but not both. You have to manage stocks so that your fishing impact
is such that the stock can withstand fishing and a few bad years of
poor "envirenment," Equally, you've got to manage your fishery in
such a2 way that the industry can withstand the bad years as far as
possible from its own resources and live on its fat. [ think, if
you look at stability in that sense, then cleariy stability is
important. If you look at stability just in terms of keeping
everything constant, you're trying to do the impossible.
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Conflicting Conceptual Tools and
Faulty Similies

Douglas B. (Bart) Eaton
Commergial Fisherman
Issaquah, Washington

ABSTRACT

Contemporary fisheries management suffers from a Tack of girection
because there is no overriding philosophy or a public consensus
against which national fisheries policy can be measured. The funda-
mental fisheries question that has never been answered is whether
management is meant merely to provide opportunity, or to guarantee a
return to the various constituencies comprising the fishing industry.
With no clear mandate, and a proclivity for yielding to pelitical
pressure, contemporary management in effect seeks to guarantee
returns by institutionalizing inefficiency.

INTRODUCTION
View From the Bridge

The difficulty lies not in new ideas, but in escaping from
the old ones.

John Maynard Keynes

The Koran says, "If you don't know where you want to go, any road
will get you there." Having no goals may be the ideal circumstance
for a spiritual quest, but it is a very expensive foundation for
fisheries management. And yet, current fisheries management on the
Morth Pacific is largely without goals. Within the context of
contemparary fisheries policy, virtually any road will do. Today's
management apparatus will consider virtually any option as a possible
alternative as long as it services political expediency, even without
an overriding goal or goals that might Tend cohesion te the process.
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The costs are high: high for the taxpayer who subsidizes the con-
fusion; high for the fisherman who must re-tool his operation every
time the political winds blow; high for the processor whose
merchandising suffers from erratic supply and artificial prices; high
for the consumer whose tabie is supplied by an inefficient industry;
and high for the communities and support businesses that depend upon
fishing.

The cost to our seafood respurces may be highest. MNature knows where
she s going even 1f we don't, and just any road won't do if we are
to relate to the natural order in harmony rather than in conflict.

The shortcomings are by no means solely those of management. The
edifice of regulatory confusion that governs our fisheries was built
by various segments of the user community pushing policies they
viewed as crucial in the near term. But appropriate, long-term
management must do more than strive to please its various constitu-
ents. Management must provide consistency and direction, 1f not
wisd?m. In this respect our present system falls far short of the
ideal.

LESS THAN THE SUM

We nust first recognize, of course, that the harvestable portion of
our marine resource complex is far Yess than the sum of its parts,

We will quickly exhaust the biological whale by striving for maximum
use on a species-by-species or fishery-by-fishery basis. We can't
manage "c¢rab" or "cod" or "salmon" without ceonsidering the entire
ecosystem. Yei we fish on mixed stocks with mixed gear, while a
multitude of constituents clameor for "their® rights, so that there is
considerable reason to doubt that we can adequately manage our
resources at all. Can a capitalistic and democratic society cope
with the pain of allocation that management in a commons entails, or
is tragedy the inevitable result? It is too soon to conclude that we
have failed the test, but the Jury 1s still out,

Present-day management is hardly a fount of leadership; rather it's a
coping mechanism, an oddsmaker that shoves the prospect of success
from one constituency to another depending on whose agenda is polit-
ically ascendant. For fishing businessmen whose livelihood depends
upon picking a route through the regulatory obstacle course, the
winds of change are as harsh as a Bering Sea williwaw. Political-
Jy-induced change that has nothing to do with the principles of
business or biology is especially pernicious at the state level.
Matters are somewhat better at the federal level only because federal
decision-making moves at glacial speed.

Interminably slow fedaral action is usually the source of outrage
because someone's agenda has been derailed by policies promulgated
after the train has not only left the station, but is out of sight.
In a very real sense, however, (at least regarding domestic allo-
cations rather than conservation)} federal ponderousness is a positive
phencmenon. It limits the amount of damage the bureaucracy can
inflict, There simply isn't time to wreak as much havoc as would
otherwise be possible if managers could yield to every blandishment.

Unfortunately, because it is harder to count fish than votes, the
federal management apparatus moves even more slowly on conservation
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issues than it does on allocations. The biological repercussions can
be severe.

Uncertainty is the nemesis of a capital-intensive production industry
where business choices, such as what kind of boat to build or what
style of operation to adopt, have long-tevm, very expensive con-
sequences. And yet, uncertainty is rife in the fishing industry for
at least three reasons, First, there is the cyclical nature of most
fish stocks, coupled with the lTogistical problems of doing business
in harsh and dfstant reaims like the Bering Sea. Second, there are
the Timitations of marine biology: the innumerable gaps in our
understanding and our proclivity for attempting to reduce the
universe into ones and zeros to make it compatible with the computer
age. Third, there §5 no philosephical base to guide and stabilize
our regulatory efforts,

For some fishing businessmen the managerial debate over means and
ends is largely irrelevant, except where conservation is legitimately
at issue. From his point of view, it makes 1ittle difference which
regulations are chosen as long as they are consistent over the Tong
term, The superior fishing businessman will prevail in & consistent
regulatory environment even if management limits the fleet to rubber
boats.

From the same business point of view, of course, the best management
is the least management. Efficiency and output would be maximizeq if
management did nothing but protect resources and leave allocation
issues alone. But contemporary management 7s designed to ensure that
no one gets too efficient, too successful.

Fisheries management today is founded on politics, not biology or
business, However as the managers, the "bio-politicians”, character-
ize their actions, the real mission of the contemporary management
apparatus is to equalize returns, to make sure each constituency gets
a slice of pie. This aspect of management is something of an unde-
clared war on efficiency. Managers institutionalize inefficiency
through gear restrictions, area registration or some other means.
Their unspcken purpose is to guarantee that free competition deasn't
eliminate any of their political constituencies from the game. They
want to ensure that everyone gets a return,

CPPORTUNITIES OR RETURNS?

Should our management system guarantee oppertunities or guarantee
returns? This is a question that has never been answered clearly and
publically. Without a definitive statement of managerial purpose
this 15 one of the principal problems plaguing the fishing industry.
Guaranteeing opportunities would be the free enterprise choice. To
guarantes returns, as has been done in other industries, 15 a much
more expensive proposition: witness farm supports of $18.9 billion
in 1983, a year when net farm income amounted to $17 billion.

That management has never answered this question satisfacterily also
reflects divisions within the fishing industry. The gggressive
entrepreneur prefers that guaranteed opportunity be the mission of
management, but there are others who prefer a gquaranteed return
instead. Ultimately, for the superior businessman, the choice of one
road or the other s jrrelevant because operations can be structured
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to produce profits in either enviranment. What is unacceptable is
the no answer option, and that is where we are today.

If management guarantees opportunity, and lets the economic chips
fall where they may, the fleet will respond in one fashion. I¥f,
however, management chooses quaranteed returns, the industry's
response will be far different. It 15 important for management to
appreciate how the industry will respond tc its policies, If equal-
izing allocations is to be our managerial credo, then let's do it up
front, by the most effective means possible. Let's have a public
pie-cutting and be done with jt, instead of the current system of
attempting to quarantee returns to subsets of the fleet by devices
like area registration and gear limitation. While each restriction
may have a short-term, narrow-focus rationale, the result is a
regulatory jungle that raises costs and promotes inefficiency for the
fleet as a whole,

Without a public consensus on the question of guaranteed oppor-
tunities or guaranteed returns, the fishing industry is dedicated
less to producing seafood than to adapting to the administrative maze
¢reated by a directionless bureaucracy.

Our managerial system lacks candor in other respects. The ocean was
“fully utilized" in terms of biolagical interdependence befare the
first fishing boat set sail, but we create the notion of “surpluses"
in order to turn Tish into profits. We must be honest enough at the
outset to acknowledge that every fish we catch represents a disrup-
tive impact, and yet political pressures always nudge the commercial
harvest toward the high end of biological possibility.

MANAGEMENT OPTIONS

1If in the beginning there was a natural balance, we have long since
presumed to stir nature's soup whenever it suits us. 1In this age of
technological mastery over the physical realm, our management options
run the gamut from catching virtually every fish to the blanket
pretection now afforded marine mammals.

History tells us what our options are likely to produce. We have
witnessed the tragedy of the commons and the stagnation of the
collective. We know that certain options produce the most fish,
while others produce the most jobs and still others the highest
profits. Within the constraints of culture and society, we could
maximize the "yield" from the Pacific Ocean in any number of re-
spects. But without a clear sense of direction, we lack the politi-
cal will to fully exploit our opportunities.

We have no broad understanding that enmables industvy and management
to view each other with tolerance, much less respect. We haven't
even agreed on a definition of progress, Is it a linear increase in
poundage in five percent installments annually? That would satisfy
an economist, but doesn’t reflect the cyclical character of marine
resources. Is it steadily expanding participation or profit?

Neither the politicians nor the entreprensurs will ever be so lucky.
Is it an ocean that behaves according to computer models? Thet would
be the biologist's dream.
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Without consensus, without definitions, without goals, industry and
management are engaged in an endless game of quid pro quo in which
each new election, each new appointment, each emerging constituency
re-invents the wheel and rewrites the agenda. The process is always
adversarial, always short-term, There is no higher plane, no consid-
ergtion of the long term, no direction. The mere fact that conflict-
ing user groups negotiate to a "middle ground" has no bearing on
whether their compromise is the proper ohe. Yet the management
agencies will always embrace the negotiated solution for expediency.
The result is a powerful undercurrent of chaos fn an industry that
cries for consistency.

END OF THE FRONTIER

The "frontier era" of Alaskan fishing has been replaced by the
"allocation era”, creating even more political turmoil. Giving away
fish had no cost in the frontier era. Increasingly, every allocation
of Alaskan fish now comes at the expense of some domestic constitu-
ency. HWith no creed other than expediency, management in such a
context may detericrate into a shrill clamor of competing interests.

Witness salmon "limited entry" in Alaska, which yielded to politics
and boosted the amount of effort in the fishery and the cost of
participation. Limited entry is a term that cries for definition. A
scheme of eptry limitation backed by political will may be reason-
able, but the Alaskan salmon version falls short. It hasn't reduced
effort, yet it places a dollar value on the access to the fishery and
creates a second, highly inflationary economy in licenses without
contributing te fish production. In this instance management pro-
mulgated a potentially viable remedy for the problem of salmon
allocation, then caved in to the political cutcry that greeted the
action. It s a scenarijo that may well be repeated,

Under a scheme of limited entry, it seems management-imposed ineffi-
ciencies would no longer be necessary. With the number of partici-
pants in the fishery controlled, logic suggests that their operations
should he unfettered., If past experfence holds true, however,
management will continue to be driven by the political system to
promote inefficiency even after entry has been Timited.

The first step toward meaningful advancements in fisheries management
is the development of a lcng-range management philosophy. It must
stabilize allocation and effort during pericds of pelitical transi-
tion, but be flexible enough to respend to biclogical fluctuations,
Such a statement would represent for fisheries management what the
Constitution represents for the country: not just an exercise in
Tofty rhetoric but a vital measuring stick for evaluating current
policies; a practical means of balancing immediate needs against the
long-term health of the resource, the commercial fishing industry and
society.

There must be leadership in the open peliticel system, noi simply
retreat to a middle ground. Someone has to bear the bad news and
make the tough cheices, This is ncreasingly difficult in a 1iti-
gious society where a constituency whose interests are denied can
paralyze decision-making even if its position is frivilous. In such
an era, a fisheries philosophy becomes an even more critical crux of
leadership. It could become the giue that binds an industry
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preoccupied with efficiency, and a management bureaucracy preoccupied
with equality: two entities with no other cormon ground.

THE FISHERY CONSERVATION MANAGEMENT ACT

The document that has established the current system of federal
fisheries management within the 3- to 200-mile Fishery Conservation
Zone (FC?), the Magnuson Fishery Conmservation and Management Act
(FCMA}, may appear to provide long-term guidance. Those of us who
have served at the nominally preeminent regional council level know
from day-to-day experience that this legislation cannot curb the
excesses of political expediency.

Indeed, it seems that the politicians who drafted the FCMA were only
secondarily concerned with the philosophy of fisheries management.
The quiding principal that has evoived from their efforts, optimum
yield (0¥} works against consistent, long-range decision making.
Rather, it encourages the opportunistic character of the fishing
industry, something 4t s ostensibly meant to alleviate.

Without a national fisheries management philosophy, however, the FCMA
dces provide us with opportunities at the regional level if we
aggressively pursue regional goals. The alternative, a vacuum at the
regional Jevel, would give control over cur fisheries policy to
interests in Washington, D.C. that have no first-hand understanding
of fish or the fishing industry.

What should our long-term philosophy be? The answer to that guestion
lies far beyond the scope of this paper, but some of the consid-
erations that must be addressed are clear, The most important, most
politically intractable and most far-reaching guestion is the one
already stated: Should the goal of fisheries management be to
guarantee opportunity, or to guarantee returns?

This question is key to everything the regional management councils
are trying to achieve. It is a loaded question, and not one unique
to the fishing industry. As a matteyr of fact, it is central to many
aspects of current socio-economic policy. When we bail out the
Chrysler Corporation, we answer it one way. When we refuse disaster
relief to fishermen, we answer 1t in another.

It 15 a big question, but not so big that it can't be addressed and
given the political will, answered conclusively with respect to
fisheries management. Guaranteeing opportunity is the relatively
simple way the marketplace distinguishes winper from loser. There
are successes and failures, but, as Clem Tillion would say, "Bank-
ruptcy is the epsom salts of the free enterprise system."

POLITICAL ARENA

Guaranteeing returns is far more difficult, far more complex and far
more expensive, It thrusts fisheries management directly and deeply
into the political arena. The solution may become more expensive
than the problem. A few will go broke under the system of guaranteed
oppertunity. But am entire, bloated, inefficient industry may teeter
on the brink af collapse under the system of guaranteed returns. The
managers may find they have equalized the industry around non-com-
petitiveness and failure, and that they now must become procurers of
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subsidies, price supports, tariffs and other forms of artificial
vitality. SuddenTy the lawyers and lobbyists become more important
than the fishermen, administrative costs reach staggering Tevels and
the fishing industry becomes dedicated to its own perpetuation, not
to producing food. Again, witness the disarray and the costs associ-
ated with contemporary farm policy.

For the businessman whose concern is efficiency rather than equality,
guaranteed opportunity is the preferred management philosophy. It is
disturbingly apparent that without a clear and public consensus on
the guestion of what management is meant to achieve, managers have
embarked on an undeclared program of quaranteed returns.

They have not done so entirely on their own. Our management system
responds and copes, it doesn't lead. Every regulation has been
sought by someone, and it is interesting over time to watch various
factions flip-fiop as they seek to cover their sterns in response to
different circumstances. Management isn't leading us to ruin,
Lacking both direction and political will, it isn't leading us
anywhere.

We need goals, we nged a philosophy of fisheries management, we also
need to examine the problem of "management by equation". What we
have now is alphabet soup: MSY modified by the political "wiggle
factor" equals 0Y. It looks very convincing on paper, equation
management is creating a dangercus illusicn about our ability to
manage fisheries resources. It presupposes we have more precise
abilities to monitor resource levels and trends, and tc control or
anticipate fishing effort, than we actually have.

In this age of the divine computer printout, we have reams of data
and a growing club of biological oddsmakers who handicap marine
resources like bookies at the Superbowl. Just as the NFL point
spread is often overturned, the biological predictions may have
little to do with reality. Yet the predictions are the basis for
much of the managerial and financial decision-making that infuses a
fishery.

A fisherman probes a fishing ground for a 1ifetime, and his efforts
are called prospecting. A biolegist cbserves the same locale for a
menth and his are called research. They both have valid insights.
Equation management, as it is presently construed, accepts primarily
the input of the biologist. His research is massaged sufficiently to
ensure that it fits a computer-shaped hole, then becomes the basis
for predictions. In turn, those predictions may create thoroughly
unrealistic expectations for resource managers and financiers about
the collective impacts of the fleet, or the prospects of particular
fishing operations. The managers set quotas anticipating a certain
level of success, and the financiers capitalize a fleet with the
power to realize their figures. The marketplace greets the bioslogi-
cal astrology by juggling inventories and adjusting prices, before
the fleet goes out to see what's really there.

MILLIONS OF CRAB
When I first joined the North Pacific Fishery Management Council as a

fisherman-representative, the slickest computer print-out of the day
described "hundreds of millions" of tanner crabs at large in the
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Bering Sea, and postulated a bonanza that extended far into the
future. Armed with my own insights and those of others who had spent
their working lives on the fishing grounds, I contended that the
trend was downward. Typically, the fleet's input was discounted.

The cbservations, and more importantly the intuitions, of the fisher-
men didn't fit the computer model. Intuition is one of the business-
man's foremost tools, but it is a term that doesn't exist in computer
language and doesn't figure in equatiocn management.

The guota system works when the biplogical seers happen to be right,
but the resources regularly confound them in all directions. A Tow
estimate and consequent overescapement brings wails of outrage about
"wasted” opportunities. Inflated predictions place inflationary
pressures on the industry. To an increasing extent, equation manage-
ment and the all-important quota have destabilized the industry,
causing cycles of overcapitalization and subsequent failure; along
with speculation in the means of production, the plants and boats.

The biclogical realities are that no species of animal can long
exceed the carrying capacity of its environment, but the gemetic urge
is to try. Marine resources freguently build to unsustainable peaks,
then collapse and begin the process again. The problem with prog-
nostication is that we never know where we are on the abundance
curve. We may find ourselves capitalized for the resource cycle's
peak because of false promises of equation management, coupled with
the activities of speculative players in the fishing game armed with
Tinear minds and pro formas based upon the predictions.

The speculators and their banking partners may understand little
about marine resources, but they certainly understand formulas 1ike
this one: 300 pots times 30 crabs per pot times X lifts times ¥
vessels equals Z million dollars, That kind of thinking spurred the
tremendous growth in the crab fleet and the extent of the collapse.
1t was aided and abetted by equation management, by the computer
print-outs that looked so impressive on the banker's desks, and by
the FCMA requirement that the domestic industry capitalize for full
exploitation even if the resource was at a peak, in order to win its
competition with the foreigners.

It is not only the banks but government incentive programs like the
Capital Construction Fund (CCF) that accept computer print-cuts and
big-political projecticns as the linear gospel, When all these
speculative forces gather momentum, career fishermen who understand
the peak and valiey fortunes of their industry are forced toc play
atong or quit. It is revealing that the most successful fishermen
tend to be those who know when to sell their boats.

KING CRAB EXPERIENCE

It has happened most visibly in the king crab fishery. Crabbing was
once managed on the basis of size, sex and season, and conducted by
relatively small boats that survived by scratching out crabs month
in, month cut. That stable foundation was changed radically by quota
management and the arrival of speculators armed with policies 1ike
CCF. These twin pressures caused an evolution toward big boats that
harvested crab intensively in seasons that came to be measured first
in weeks, then in days.
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Equation management and the incentive programs that permitted the
pyramiding of money, promoting high debt with funds available at less
than the rate of inflation, made it almost impossible not to build a
bigger boat. Suddenly, with the quota in effect, time became the
enemy, The path to success was to get the most the fastest. Instead
of delivering five 100,000 1b loads, you had to build a bigger boat
and deliver five 20C,000 1b loads. The fleet built to fit the
regulations, it didn't happen by accident. In this respect, as in
others, management had goaded the industry in a certain direction,

If the quota-induced intensity favored bigger boats, the catcher-
processcr was even better. Here was a boat that could remain on the
grounds throughout the fishery and maximize production during a short
season, Since the market would accept crab smaller tham the regu-
Tatory size Timit; and since there was enforcement cnly at shoreside
ptants, not on the grounds, the catcher-processor had a larger re-
source to work with. That catcher-processors took undersized crab
wasn't a moral problem--ng more than the fox in the henhouse is a
moral problem--it was an enforcement problem. In this case, what
management didn't do goaded the fleet toward & certain style of
cperation., It is important to note that the problem of enforcing
size Timits is & comstant under any management system, whether it is
based upon a gquota or upon size, sex and season.

if this managerial shortcoming has spurred the growth of catcher-
processors, it has also helped destroy the trust upon which good
management is founded. Operators of shereside plants or floaters are
now reluctant to Tet a biologist on their premises because they know
the sfze Jimits aren't being enfcorced on the catcher-processors. The
opportunity for a cooperative approach is being lest because of the
sense of discrimination experienced by a segment of the industry.

In the king crab fishery, inflated expectations were one consequence
of quota management. Steadily intensifying financial pressures were
ancther. The breakdown of trust was a third. The "roadmap" phencme-
nen was @ fourth., There was a time when successful Bering Sea fisher-
men had one thing in common: years of experience on the grounds and
a black book of hot spots that took years to compile. Then came the
pre~season trawl surveys that ostensibly measured the future, provid-
ed the basis for the quota, and made the locations of major crab
concentrations part of the public record. The biologists helpfully
provided loran coordinates for the stocks they discovered. The
experience of the professional was largely rullified, much to the
delight of the speculaters.

The fishery grew at a fantastic pace, both in terms of production and
fishing power. In the tanmer crab fleet, it was the result of
another form of managerial goading: the domestic fishermen had to
create a fleet capable of using the entire rescurce before foreigners
could be ousted from the fishery. When the resource collapsed in
1981, we had a magnificent fleet of shiny steel dinosaurs built for a
peak that may never reoccur.

The big boats were a consequence of management. MNo one was more
stunned by the ¢rash than the managerial-financial establishment that
had really believed computers could see beneath the waves. The
equatfons produced expections for a certain level of success that

69



radically changed the industry. The system had inadvertantly prom-
ised returns, and the level of failure was far greater as a result.

Management tried to mitigate the peaks and valleys in the resource
cycle with quotas meant to produce a “carry over" of crab from one
year to the next, and the attempt was an abject failure. Size, sex
and season management would have protected the resource as well
without the same emphasis on big boats and intensive operations. Now
there is no return. The fleet that has adapted to equaticn manage-
ment and the quota would have a devastating impact on the resource
under a size, sex and season regime.

The unfortunate reguirement that all harvestable resources in the
200-mile zone by caught, either by U.5. citizens or foreign fleets,
overrides the economics of supply and demand. By guaranteeing that
the foreigners will get whatever domestic fishermen cannot use, the
system undercuts prices for the emerging domestic industry, and gives
the nations that carry cut the bulk of the harvest inordinate control
over the markets for our resources.

This same system of management, in conjunction with current foreign
fishing policy in the Fishery Comservation Zone (FCZ}, is already
promoting overcapitalization in the domestic groundfish fleet. It
requires that U.S. producers have the capacity to harvest and use the
entire groundfish resource before the foreigners can be displaced,
and another collapse of king crab proportions is by no means incon-
ceivable,

There is nothing wrong with letting fish go free any more than there
is in letting a field 1ie faliow. There is nothing abhorrent about
shutting down a fishery apd sending the foreigners home if it suits
our economic interests; certainly nothing that contradicts standard
U.5. behavior. This pation has no moral scruples attached to its
food policies. After all, farmers are paid billions of dollars not
to farm while the children starve in Ethiopia. The world runs on a
dollar economy, and food flows toward the people who can pay for it.

The idea that our ocean resources have to be fully used, either by us
or by somegne else, contradicts economics and has nothing to do with
morality. It is a political choice. The U.5. State Department finds
it relatively painless to give away the nmation's fish in the interest
of promoting larger strateqic and economic concerns, when only a few
fishermen rail against the inequity., The fact that we don't use fish
as a more effective economic weapon simply reflects the fishing
industry's lack of clout. If there are doubters, consider the fact
that fish, the supert protein, is only now being proposed as a "food"
in the national lexicon, while the tobacco from Senator Jesse Helms'
North Carolina is not oniy officially a "food" but a highly sub-
sidized one.

SUMMARY

These are examples of a politicized management system, one in which
expediency often undermines both business and bielogy. The current
system, rife with inefficiencies and confusion, wastes the full
potential of an industry that could provide far greater berefits to
society, however those benefits are ultimately defined. Once we
agree on what we mean by "progress", management must tread a delicate
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balance: 1t must provide stability in its development policies, even
while it gives the industry the flexibility to respond to changing
conditions on the ocean.

The first step is to establish a guiding philosophy so that our
management policies, now largely backward-Tooking and intended to
redress past inequities, point to & stable future. This managerial
creed could provide the consistency now lacking in much of what our
management system undertakes, and consistency is ¢rucial to business,
Not that there hasn't been progress. The decision of the North
Pacific Fishery Management Council to establish a policy on joint
ventures, for example, is a giant step in the right direction.

We must decide whether opportunities or returns are to be our princi-
pal goal, and management must be candid in representing its ability
to further either objective. Management can guarantee returns to
scme extent, it can eliminate a degree of risk from the business of
fishing, but only at the cost of efficiency, and of reduced adapt-
ability. And, as every professicnal fisherman understands, adapt-
ability is the key to success in a changing ocean environment,
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Discussion

McKENZIE; The previcus speaker seemed to focus almost all of his
remarks about management and what needed to be done on amending the
FCMA or some other law, It seemed, except in the fimancial arena,
you were talking more about attitudes. Would you comment on whether
what you see needs tc be done is more attitudinal cr more legisla-
tive? We've already amended the FCMA any number of times and
certainly we can amend it again. But will that really contribute in
any meaningful way to resolving the problems that are confronting
the industry, in many cases the same problems that were confronting
us in 19767

ANSWER: What I tried to bring here is my perceptions. Most people
that go out fishing, they get a copy of the rule book. They want to
know when can I fish? Where can [ fish? How much can I fish? When
can I stop? MWhen can I get back? They 1ike that as simple as
possible. One license. Now, we have to have a state license, a
federal license, a tank inspection, and area licenses. That's
basically, I think, the problem of decisions out here. If we're
going to make this council system work, I think that is very impor-
tant that we stick with it. [f you lose, you lose and you don’t go
running back to Washington D.C. I think it reflects badliy on
everybody.

My real expertise on this, isn't the bureaucratic "how you get
things done"”, "how you don't get things done." That's why I usually
run to the hill. I say this is what I see wrong...You guys fix it.

DYSON: 1In the last thirty-five years that I've been involved in the
fishing, I sensed that we've perhaps gone too far in managing people
and have stopped managing fish and the resource-biologically and
scientifically. And also the development of our markets. What do
you have to say about that?
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ANSWER: Well, I think you're right. But that's what palitics is
all about, managing people. I've said the same thing. Many times
the fishermen and the ipdustry can detect these biological glitches
long before management. They'71 say, hey, we can see that the crab
stocks are going down here. We'wve got a new fleet building.

I can remember one time when the size 1imit for ¢rab in Adak was
seven inches. There was a big effert in Kodiak to get 1t dropped to
six-and-a-haif, so they'd have another couple years of that half-
inch out there to keep the boats from coming in. Kodiak was made an
area registration. When the people that made it their area of
registration got the ability to get a floater to go to the Bering
Sea, they wanted an area of registration taken off. Sometimes, 1
think management can respond too fast, this is where it's very open
to the political manipulation. One constituency cames in; manage-
ment responds. The other one doesn't even find out about it till
the next year. They get up in arms, jump on & plane, and come to
the meeting because they've been impacted. They try and change it
back and forth.

This is a delicate matter. 1 don't know how fast you should re-
spond, but I think you have to be aware of what you are responding
ta, and so much of it is politics and managing people. Every
reaction that the Board of Fish and Game has, somebody's asked for
it. React this way. Protect me. Give me area registration., Make
him inefficient. Remember the guy that came in and testified he
wanted a 36 pot 1imit? Gave a half-hour speech. It was great.
Sounded good. I asked, "Why 367 Why not 37, 38, or 35." He said,
"Well, 36 is all 1 can carry." S0, I really think we are managing
people, but people have requested us to manage people.

74



The Divergent Results of Political and
Biological Considerations in the
Management of Fisheries Resources

‘William Hingston
Processor
Seattle, Washington

Since 1947 | have been continuously involved in nearly all of the
fisheries in the Kodiak area, as well as salmon fisheries throughout
the coastal districts, and herring fisheries from Prince William
Sound to Togiak and Goodnews Bay. In addition, [ have been closely
involved with the development of the Alaskan scallop fishery, the
development of the Kodiak dungeness fishery, and the Kodiak shrimp
tishery.

Throughout this period, the Kediak salmon fishery has been the one
stable fishery reasonably well-forecasted and managed by the ruling
agencies. Prior to statehocd, this fishery was managed by the Bureau
of Commercial Fisheries from Washington D.C. This was quite 1ikely
political management at its very worst. Seasons were set without
regard to tides, biclogical swings, or mether nature's capricious
whims. There was one underlying consideration: 50 percent of the
run was for harvest and 50 percent was for escapement, provided the
fish arrived during the season set the previous winter by an unknow-
1ng bureaucrat in Washington D.C. It literally toock an Act of
Congress to get an extension, and an earlier opening was impossible.

The State of Alaska manages on a different basis than the Bureau ot
Commercial Fisheries did, using local advisory boards to represent
the interests of each sub-district. These adviscry boards submit
their "wish [ist” to the state for discussion before the governor's
appointed Board of Fisheries.

This board holds public hearings iong before the specific seasons
start, but they meet during the wyear if some pressing decision must
be made. With so many personal 1interest groups throughout the state,
it is hard to imagine a more political process. In spite of its
cumbersomeness; in spite of the cost in time, money, and human
resources; in spite of the nitpicking and a vested “logking out for
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number one" approach; this system has, in the broad term, worked very
well.

Timing for even-year salmon runs in Kodiak is normally earlier than
for the odd-year runs. Under the federal management system the
season rarely changed, closing either the 6th of August cor the 13th
of August, depending on what the regulations said when pubTished in
the Federal Register in the spring. As a result, some late runs such
as those in the Dakovak area were really never harvested. When the
late runs were strong or abnormally late, there was really no way to
extend the season or to reopen it once it was closed.

For several years in the late 40s and early 50s, in an effort to seed
the heart of the run, a closure of two weeks from July 15th to August
1st was instigated. In 1949 or 1950, this resulted in huge schools
of pink salmon on every beach from Wide Bay to Cape Douglas. When
the season reopened on August 1st, over 1,000,000 pinks were caught
by the fleet fishing the ¥illage Beach grounds. This beach is less
than 7 miles long and from the air there was no vigible dent in the
fish population. On August lst, these fish were still bright. But
by the time the season closed, many of the other areas were toc¢ dark
to harvest.

This mid-season clesure was a mistake and a resource that should have
been harvested was lost. My primary job from 1947 through 1950 was
fish spotting. No amount of pleading with or showing the resource to
the Tocal management could reduce that closed period. These in-
stances were strong arguments for less political and more biclogical
considerations on fishery stocks.

In 1967 the Kodiak area had a very low forecast from ADFEG and most
plants and fleets were prepared for the failures that did, in fact,
occur. The total pack was 52,000 cases on a 48/1# tall basis, and a
1ot of those were chums.

However, from that minimal escapement, the large 1969 run returned.
By July 30th the plant | was managing, Kodiak King Crab, had packed
10,000 cases. For the next five weeks all operating plants were
operating at capacity. Kodiak King Crab ended the seasen with
126,000 cases. Because of local management flexibility and good
cooperation from Juneau, it was possible to harvest a run that was
abnormally late as well as exceptionally strong. The Wide Bay run
was again very large and very under-harvested. Mr. larry Freeburn
and T actually waded through the schools to make sure they were too
dark to harvest. Incidentally, 1 do not think there has been a run
approaching this magnitude in Wide Bay since 1969.

In recent years, it has been possible to harvest most salmon surplus
to escapement requirements by spot opening on specific stocks when
the rest of the district stocks did not justify further expleitation.
I used to be the only fish spotter in the air. There are now many
spotter planes keeping track of salmon build-ups. Most of these
planes report any build-ups to local management,

The sole consideration for these openings has been the ability of the
resource--to allow harvest of fish surplus in excess of escapement
requirements. Since statehood, Kodiak has been blessed with 2 series
of good managers. Certainly we, as processors, have not always
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agreed with them, but the salmon management for biclogical purposes
has been very satisfactory. Incidentally, the primary tools for
adult stock management are aerial surveys of both streams and
estuaries.

One of the major problems, if not the major probiem, facing most
Nerth Pacific participants in the fishing industry s over-cap-
italizatfon. While I am sure this will not be z popular position,
recent history strongly indicates that cheap and easy Alaska state
Toans along with the Federal Capital Construction Fund have created a
monster that threatens to destroy the very people it was designed to
help, State money financed many fishermen for permit and vessel
loans with such leverage that the slightest decrease in harvest
poundage, volume or unit value meant that they could not be re-paid.
While there are &lso many conventional mortgages in trouble, it is
the political "help" that has done the most damage.

Fishermen that were doing well with a modest conventional salmon boat
diversified into other fisheries such as crab or shrimp. When those
fisheries failed, salmon alone could not and 51911 can not make the
mortgage payments.

The same rationale has overtaken the plant owners, where plants have
been financed without sufficient thought about whether the resource
can make that plant pay. Plants that were built to process crab or
shrimp now process salmon, halibut or bottomfish in an effort to
survive until their primary resource returns or until some new
resource is developed. In the meantime, the salmon plants are also
in trouble. Their margins are so thin that no amount of volume can
generate a profit, and losses are the norm instead of the exception,

The Capital Construction Fund has done a similar disservice to the
North Pacific fishery. By allowing vessel owners to delay taxes by
continuing to build more and/or bigger and better vessels, the prob-
lems of over-capitalization were intensified and compounded. When
the crab and shrimp resources were depleted, the wholly-owned boats
ware in as much trouble as the mortgaged new boats because the owned
boats had been used as security to build the new ones,

Whether the current depleted resource condition is due to overfishing
or toc natural causes is immaterial. The effect is the same. There
are not enough fish being harvested to support the infrastructure and
everyone is suffering. What appeared to be good political in-
tentions, in the long run devastated many owners and investors that
have vessels with high mortgages exceeding current market values.
This condition still exists. Many vessels now being sold are
bringing about 30 percent of the mortgage value.

Which brings us to the management preblem. How do the resource
managers cope with a depressed stock when the pressure from the
fishermen, the processor, and probably the most difficult to handle,
the politician, is fully applied. When the Bering Sea crab stock
showed unmistakable signs of a decrease in biomass, much pressure was
applied to take younger stock, in order to maintain the gross earn-
ings required to pay the bills,

Unfortunately, as soon as a risk-taker pioneers a new fishery that
shows promise of paying the bills, it is soon saturated with effort.
During the 50s a resource developer could count on at least a year of
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minimum competition in which to recover his risk capital. With the
number of underused vessels and plants today, this is no longer
possible. Reaction time is much faster than it used to be and lead
time is reduced to weeks rather than years.

Let's look at a b1t of history and examine some of the past and
current fisheries practices.

In the 1950s when king ¢rab was first being harvested and prices were
as low as 7 cents per pound, a few Kodiak tishermen such as Lloyd
Cannon, QOscar Dyson, Dave Murphy and Louie Wick were fishing crab on
a year-round basis. The only [imiting factor on production was the
soft-shell period when the crab were molting, or the plant shut-down
to process salmon during the summer. At that time the fishery was
working on about 12 year-ciasses with a strong population of large
older crab; some as old as 20 years., Trips were small and most boats
were either dry or were using lawn sprinklers and were small and most
boats were either dry or were using lawn sprinklers and salt water
pumps to keep the crab wet and alive.

A5 more and more boats, both bigger and better, enterea the fishery,
the average weight of the crab decreased and today nearly 21l of the
catch is recruit crab. In the early years ot the fishery, there
covld be a failure of two or three years in survival and 1t would not
be too evident. Today when a year-class fails, the entire fishery
fails,

The 1983-84 Kodiak king crab season had no fishery and the 1ndustry
15 reeling, Plants, vessels and fishermen are all experiencing
difficult times. Plants and vessels are changing hands at distressed
prices sometimes as low as 30 cents on the dollar.

Even in retrespect it is hard to see what approach, other than a
major reduction in catching and processing effort with a correspond-.
ing decrease in harvest, could have prevented the fishery collapse we
are now experiencing. Use of larger vessels caused industry pressure
to increase the pot limits. Management problems multiplied as the
number of pots increased and tne numbers of crab available decreased.
Fishermen and processors were exerting strong political pressure tor
longer seasons and smaller size limits; while the resource managers
were shortening the seasons, reducing the quotas and fighting hara to
save some seed stock. In this fishery it appears everyone lost when
political pressure won gver resource management resistence.

The shrimp fishery in Kodiak during the 50s and 60s was very strong
with some 60 peelers operating in Kodiak at one time. Some plants
were operating around-the-clock. Pressure to generate income now
rather than later led again to harvesting smaller and smaller shyimp,
including large quantities of two-wyear shrimp, really not much larger
than pinheads. The last year that shrimp were available on the
Marmot edge, the February fishing produced tows of 25,000 pounds of
large shrimp, primarily four and five year olds, with double riggers
having 25,000 pounds on each side. When the season reopened in May
there were no shrimp in that area mor could they be tound anywhere in
the surrounding area. To the best ot my knowledge shrimp have still
not returned in harvestable numbers to the Marmot district,
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In this particular area it does not appear that overfishing was the
cause of the fishery failure. It appears to have collapsed from
natural causes. I personally felt that the fishery on two vear olds
should not have been allowed and a minimum size count should have
been established, but it is doubtful that any change in management
strategy would have prevented collapse of the stock. However, there
was continuous pressure on the department by nearly all of the fleet
to open the closed areas. When the collapse came it was gquick and
total, again a combinaticn of too much processing capacity and too
much political pressure for a fragile fishery to survive,

These two fisheries involved resources that cannot be observed or
counted. Both have collapsed, for reasons not fully explained or
understood. On the other hand, the salmon and heyring resources can
be observed and counted, and except for normal cyclical variation are
continuing to produce well, Mapagement, at least in Kodiak with
which I am most familiar, has done a good job of securing escapements
and at the same time has allowed near-maximum harvest of both salmon
and herring,

During the early 70s Kodiak had several years of uniformly adequate
salmon escapements and uniformly poor returns caused by cold winters
and poor survival conditions. In the mid-70s, those severe winters
moderated and have been moderate ever since. As a result pink and
chum runs were strong until 1983, when a disappointingly small run
materialized. Unfortunately, the fleet's capability and capi-
talization had increased at the same time the market values of ail
salmon declined. Even with good runs, many individual gross stocks
are not sufficient to service the debt and to support the owner.

Here is a case where resource maragement has been excellent and still
the industry continues to struggle from crisis to crisis, Make no
mistake, the entire industry, processors as well as fishermen, is
fighting to survive. While there are probably ten plants that have
failed in Alaska for every one still operating, there has never been
a time in my working Tife when conditions were as difficult as they
are now.

The Togiak herring fishery, on the other hand, appears to be respond-
ing to current management. The resource can be counted or estimated
before the first fish is captured. This 7s the ultimate in man-
agement pretection of the steck. It is counted, checked for age
group, and the roe checked for both quality and guantity before a
fishery is allowed. In the future there may be a series of spawning
failures that will reduce or close this fishery, just as has occurred
in the crab and shrimp fishery, but for now the resource is very
strong with good six- and seven-year-old stocks.

The Togiak and Norton Sound herring fishery probably is subject to
more political pressure than any other fishery in Alaska. The
gillnetters and seiners each do what they can to control the other's
percentage of the harvest and both want more total catch., As the
gillnetters become more proficient in harvesting quality fish, their
political pressure is bound to increase. Prior to 1984, the mesh
size used by most gillnetters was 2- 1/4 inches which proved too
small to harvest the older fish of good quality. In 1984 the mesh
size increased for many vessels to 2-5/8 and 2-3/4 inches and the
average roe percentage increased from & to 8.2 percent. The dominat-
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ing factor in this successful fishery has been the ability of the re-
source manager to stand up to fishermen and processors, pressuring
for more tomnmage. While 1 do believe the resource to be seriousiy
under-harvested, the fishery is healthy thanks to a lot of backbone
in a few resource management people.

The Togiak fishery consists of both seine and gillnet gear. In 1984
there were 196 seiners, 300 gillnetters, 25 processing companies and
five roe-on-kelp buyers., The tidal current is strong and reasonably
constant. Seine sets that are not promptly pumped out drift with the
tide and more than occasionally snag up on the bottom, which results
in tearing of the sefne or hanging up on a rock and losing the sef.
When it storms, gill-netters can not service their gear and it is
either lost or continues to fish indiscriminately. Most of the
consistently high-tonnage fishermen sample their catch before drying
up the set. The sooner they can turn loose a Tow roe set, the better
chance they have of getting a good school. With one- and
two-hour-openings there is 1ittle chance to correct any mistakes.

The gill-netters, on the other hand, have not perfected the technigue
of sampling to a significant degree. As a result they have earned
the reputation of catching and selling fish with poor roe recovery.
This poor quality literally destroyed the market for gillnet fish in
the Togiak area and led to bringing in the Japanese longline fleet to
process low roe-percentage herring for food fish on a co-op basis,

The domestic processor cannot recover his costs on this quality of
herring., 1 believe this change of mesh size will provide gill-
netters with the means to increase roe percentage to the point that
domestic processors will be courting the gillnet fleet in preference
to the seine fleet. Perhaps specialized processing vessels will be
set up to handle the gillnet production.

Political pressure applied by the gill-netters to assure themselves a
fixed percentage of the total herring catch is strong, consistent,
and well organized and orchestrated. This pressure is primarily
applied at the board meeting. Once the seasen is underway, all
effort is directed to catching herring. The increase in numbers of
gillinetters comes mainty from the residents between and including
Bristol Bay and Norton Sound. To date some areas, namely the Nunivak
and Nelson Island, have not wanted to participate in the fishery
although bioclogical resources appear sufficient fo support a com-
mercial as well as 2 subsistence fishery. Political pressure from
the local residents keeps these areas closed. In the future, I
expect this political pressure to stop, the fishery to be opened and
new pressure applied to severely restrict the amount and kind of gear
that could fish in this area.

There is also political and managerial pressure from one qroup to
harvest food fish herring from the same stocks on the wintering
grounds. The inshore fishery and management group s applying an
equal amount of pressure to prevent this offshore fishery. Who is to
say that the sustainable harvest is taken during the inshore fishery
and none should be taken on the high seas? We do not know for sure
the size of the resource. Estimates by various acknowledged experts
differ even when evaluating the same stocks at the same time.
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There is good reason to believe that stocks are generally underes-
timated on the grounds. But there is really no way to precisely
calculate the total stocks, because of continual change of stock
within the inshore fishery. Spawned fish move offshore, new fish
move inshare, and only stocks on hand at any given time are incTuded
in biomass estimates.

The big crab boat owners facing a declining rescurce along with
declining gross stocks can and do exert considerable political
pressure to gain access to this fishery. It is not known just what
inshore stocks comprise the offshore wintering stocks and this
complicates the management preblem. Foreign fleets also want access
to fat herring on the fall and winter grounds for their high-seas
fleet. This issue will be a hot one in 1984-85.

Whan the scallop fishery was being researched, an East Coast vessel,
¥iking Queen, was brought through the canal to Alaska to prospect.
There was little factual knowledge about the resource. As the
fishery developed, the Kodiak-based crab boats feared that the drags
would destroy the pre-recruit crab stocks and also 89d not want
anyone else to harvest the resource, denied by Tocal pressure the
City of Kodiak as an operating base,

While fishing out of Seward, the scallop fleet did find scallops on
prime crab grounds. Promptly poiitical pressure was applied to keep
the scallopers off of those grounds. At that time the extent of the
scallop resource was not known and there were really no studies to
support or to deny that pressure to exclude scallepers. Today the
fishery is not very intensive and scallop fishing is an accepted
means of making a living for the cne or two boats involved.

In Alaska there are older salmon fisheries that have fished the capes
and passed on sp-called "intercept fisheries." These fisheries are
primarily in southeast Alaska, Kodiak, Shumigan Islands and False
Pass and existed long before research-tagging indicated the destina-
tion of fish passing any given geographic point, As destinations
became known, political pressure was exerted, as it is now, to modify
fishing times, eliminate those fisheries, reduce the catch, or modify
the catch composition in those intercept fisheries. In most cases
resource management has attempted to satisfy all parties by al-
locating a percentage of the forecast, as at False Pass where a
weekly quota is allocated based on the predicted run into the Bristol
Bay watershed. Or they might allocate a percentage of the actual
run, such as at Chignik where fixed percentages of the catch are
allocated to the Cape Ikvak area in the Kodiak district and to the
Shumigan Island area of the South Peninsula district. In these
instances resource management and political pressures have reached if
not agreement, at least accommodation on allocations between
interception on the various capes and the catch in what would be
considered home waters,

This past February (1984) at the ADF4G meeting in Anchorage, the
question of chum interception at False Pass was rafsed by the
Kuskokwim and Yukon River system fishermen. Even though False Pass
has a Tong commercial fishery history, there is new political pres-
sure to reduce the historical fishery., This despite the Tack of
research data to prove that the bulk of the chums in the False Pass
fishery are bound for either the Kuskokwim or Yukon River systems.
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The 1ittle research data available indicates that these chums are not
pound for these areas., [ am not trying to fault the interior fisher-
men for trying to increase their catch by even a tew fish. But I am
trying to point cut that political pressure that changes from tishery
to fishery at any given time can be in direct opposition to an
aestablished biologica! management program that has successfully
managed an intercept tishery for mamy years.

In the past few years there has been substantial development of joint
venture fishing for codfish and pollock in the Kodiak and western
areas, using large-sized crab boats. These boats have converted to
very sophisticated mid-water trawls, To this fleet, a small group of
catcher-processor vessels has been added now approaching ten vessels,
The season is now open for continuous tishing in one area or the
othe