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Chapter 1

INTRODUCTION

In this dissertation I look at how Sitka Sound came to be a single gear herring

fishery and consider the question of whether it should remain a single gear fishery. In doing

so I review the development of Pacific coast herring roe fisheries from Ca1ifornia to Togiak

Alaska and examine similarities and differences in management and fishery types.

The Pacific coast herring fisheries have a simi1ar history. Large scale industrial

meal and oil fisheries developed along the Pacific coast during the early and mid-nineteenth

century. Heavy exploitation by large-scale little-managed fleets, combined with possible
environmental factors, led to coastwide stock crashes in the rnid 1960s. As the stocks

recovered new roe fisheries which supply a Japanese market, replaced the meal and oil

fisheries, The Pacific coast herring roe fisheries developed almost simultaneously during the

late 1960s and early 1970s, and although they have many similarities, each country and state

has different management structures. There are approximately a dozen large herring stocks'
along the Pacific coast which accommodate roe fisheries: one in California, five in British
Columbia, and six in Alaska, All of these twelve stocks, with the exception of Sitka, support

multiple gear fisheries.
The question of re-allocating a portion of the Sitka Sound herring resource to

other gear types has been considered many times since the sac-roe seine fishery was limited to
entry in l977. The city of Sitka, Sitka residents, and many fishermen, have proposed to the
Board of Fisheries several times over the last twenty years to allocate a portion of Sitka Sound
herring to a new fishery or gear type. The Board of Fisheries has considered and rejected
proposals to establish a gillnet fishery, a spawn-on-kelp pound fishery, individual quotas for
the seine fishery, or to cut back or eliminate the fishery. Several of these requests have been
made to the Board of Fisheries, in various forms, several times over the years. There appears

to be no end to the recurring proposals; therefore, a review of the development may provide

' For purposes of this dissertation I have classified six Alaska stocks as large. The
classification is for discussion purposes, based on a general overview of the fisheries and is
not based on genetic or bio!ogical characteristics,



insights into the perceived need for change and provide a basis upon which change, could be

considered.

In chapter two fisheries inanagement is reviewed including: biological or resource

conservation needs; economic performance including open access and restricted access; and

social considerations such as equity. A review of these concepts is relevant to proposing and

evaluating allocation criteria or potential objectives for considering change in the Sitka Sound

fishery. Contemporary and changing management needs are reviewed, and Alaska fisheries

management is compared to the three management goals.

The Alaska Board of Fisheries structure and policy making process which

includes a strong public input mechanism is reviewed in chapter three. Several studies which

analyzed and recommended change to the policy making process are examined. These studies

all recommend change to the process. The fisheries limited entry program is reviewed in

relation to Alaska fisheries policies and herring roe fisheries. Constraints to the limited entry

program and the Board of Fisheries are presented.

In chapter four, general herring management is reviewed from the turn of the

century when industrial scale meal and oil fisheries decitnated herring stocks worldwide to the

recent development of herring roe fisheries along the Pacific coast. Biology and management

considerations are suttim;ized, The Pacific coast roe hemng fisheries developed somewhat

simultaneously, and although they are similar they are founded on different government

policies and are subject to different inanagement processes.
Three of the largest herring roe fisheries in Alaska; Sitka Sound, Prince William

Sound, and Togiak described both in regard to development and present status. Major

changes in the Sitka and other Southeast herring fisheries, as a result of Board of Fisheries
actions are outlined. General summaries of the development and allocations for the remaining

Alaska roe herring fisheries are provided. In addition, the development and management of

the British Columbia and California roe herring fisheries are described.

In chapter five I review the development of the Sitka Sound fishery including

major management and policy changes, the implementation of litnited entry, and the optimum

number study. The development of the San Francisco, British Columbia, Prince WiUiam

Sound, and Togiak herring roe fisheries are cotnpared to the Sitka Sound fishery, The

California, British Columbia, and Alaska herring fisheries management systems are

summarized and compared.

In chapter six I look at the issue of changing the Sitka Sound herring fishery.

Three management objectives are considered including: 1! increased resource protection or

conservation, 2! increase the economic efficiency or performance of the current fleet, or 3!



increase access to the resource to increase equity frotn use of the resource. Ten options for

change, which represent some of the major allocation requests brought forward in the last

twenty years, are offered. These options are presented and analyzed, and several

recommendations for change are made. I conclude that there is room to change the Sitka
Sound herring fishery to improve resource conservation and the economic performance of the

fleet. In addition I recommend a re-allocation of the resource to provide Sitka residents an

opportunity to benefit from the use of the resource.

Problems with the Board of Fisheries allocation process are summarized and

several recommendations are made to change this process.



Chapter 2

FISKERIES MANAGEMENT

Everybody concerned with fishing will have slightly
different ideas on what the proper objective of fishery
management should be  Gulland 1977!.

Historically some small scale artisinal fisheries were successfully monitored such

that over-exploitation rarely occurred  McKay 1978!, Social practices and structure yielded a

high degree of order, and often certain fishing grounds were owned, and means and methods

of harvesting were controlled to ensure preservation of the stock  Drucker 1965, Rogers

1979!. With the conquering of the "new world," traditional management practices were

disrupted as foreign fleets with greater harvesting capabilities, and a disregard for local

management concern, came and over-harvested many stocks.

During the initial years of commercial fisheries development there was a general

belief that resources were unlimited as catching power did not yet match potential resource

harvest levels. This belief was, in part, brought forward by Hugo Grotius who in the 1600s

asserted that: 1! fishery resources were so abundant there was rio value to having exclusive

rights, and 2! all could use the resource without diminishing the returns to any one user

 Christy 1973!.

Coastal and river stocks were the first to feel the pressures of increasing

harvesting capabilities, and suffer from various levels of habitat destruction  Parsons and Lear

1993!. During the late 1800s the introduction of the engine on fishing vessels resulted in
increased catches in more distant waters. A halt to the continuous rise in seasonal catches of

some valuable species demonstrated that these resources were limited  Gulland 1977!.
Distant water fish stocks were generally fished by several countries. National jurisdiction and

ownership were open for interpretation; hence, the responsibility and right to manage was also
open to interpretation. As a result several major fis» stocks including the north Atlantic
herring and several groundfish stocks were fished to very low levels. International treaties
and conventions have since been drafted, and several implemented, to provide resource

conservation for particular species.



Additionally the United Nations Convention on the Law of the Sea sets the basis

for transferring to coastal states the right to manage fishery resources found within the 200

mile zones bordering their coastline. "Virtually all of the world's demersal, coastal pelagic,

and shellfish populations are found within these extended jurisdiction zones"  Miles 1989a!.

With additional rights; however, comes the obligation or opportunity for coastal states and

nations to properly inanage these resources.

The world's fisheries are inanaged by a multitude of constitutions and regional

management plans. Most coastal fisheries have been over-fished, to some degree, because of

local pressures to make the greatest amount of resources available to commercial fishermen.

Early fisheries management decisions encouraged commercial development.

Faced with depleted stock, there was a shift in the management paradigm after

World War 1I and management focused on science, using inaximum sustainable yield as the

goal  Christy 1973, Larkin 1977!. By the 1970s another paradigm shif't occurred and
management and policy makers began looking at economic concepts and "maximum net
economic yield" was proposed as the proper management goal. By the mid 1970s "the best

possible use of the resource in the interests of the community as a whole" which takes into

account inore than economic efficiency was promoted as the management goal  Gulland

1977, Hourston 1980!.

Fisheries management includes biological and ecosystem aspects of the resource,

economic stability of the fishery, and social and political concerns of fishermen and the

broader connnunity. Fishery management difficulties include dealing with the complex
biology and the elusive geographic distribution of fish that make stock assessinent difficult.
The mobility of the fishery resource combined with the open access nature of most fishery
resources often has resulted in poor management and over-fishing.

Fish are a renewable resource; they are capable of reproduction and growth. An

un-fished resource may be at its maximum carrying capacity for the particular environment.
The population size is restricted by environmental factors such as food availability, niche
availability, spawning area, weather conditions during critical life stages, and other known
and unknown factors  Gulland 1977!. When a population is at the maximum carrying
capacity net growth is non-existent, as entrants via birth or iirunigration are offset by exits via
death or emigration, The annual population will vary depending on environmental
fluctuations but will be at a natural equilibrium size for the given environmental factors.



When man intervenes, he disrupts the population and equilibriuin, By harvesting

the resource he is increasing the amount which exits the stock or population. Initially fishing

will reduce the stock size and this will have the effect of increasing food and niche

availability, and allow for accelerated growth of the remaining population. Surplus or

accelerated growth provides for replenishment of the population,

"If during any year man removes an amount equal to the natural annual increase,

then the population abundance will remain unaltered"  Gulland 1977!. In a simple production

model the sustainable yield is the amount of catch that can be harvested, period after period,

without affecting the stock. For every level of fishing effort and environmental conditions

there is an equilibrium population size. Maxiinum sustainable yield  MSY! is the level of

effort where the rate of net growth, caused by that level of effort, is at a maximum. MSY was

enshrined and became synonymous with sound management  Larkin 1977!. However,

because the stock size will vary naturally with changes in the enviroinnent, a static MS Y

cannot be estimated for a population.

Before establishing a management plan, managers should have an idea of the

natural variability of the population size, the ranges of sustainable yields, and recruitment

characteristics. Unfortunately, the interests and funds to acquire such information before a

commercial fishery is started are generally not available, or such information may be too

costly to gather. Many fisheries, like the early herring and salmon fisheries were established

before biological and management needs were well understood.

Stock size or status may not be addressed until after the population has been

exploited for some time and any estimation of the historic equilibrium size may be subject to

great error. This is true for most Pacific coast herring fisheries. Fishery managers generally
use models to estimate growth, death, entrants, and exits. However, a stock size will vary

over time as the environment and dynamic ecosystein influence the stock. Our ability to

understand or predict the changes in this dynamic equilibrium are extremely limited and
generally not addressed in simple models.

A fishery should be managed based on assumptions of entrants into and exits

from the stock. If the birth and natural death rates can be estimated with some degree of

accuracy the fishery can be managed such that the harvest usually does not negatively impact
the stock. In practice this is challenging and not always possible. The entrants, or

recruitment, into the fishery are sornetiines difficult to predict, and this is the case with
herring. In addition the natural mortality in a multi-year class stock, like herring, can be
difficult to estimate. If managers do not have adequate information on a stock, management

practices should be conservative to assure the stock is not over-harvested. The sustainable



yie}d level will likely vary from year to year, or over time, in response to changes in the

environment.

Consideration must also be made for haw the species fits into the ecosystem. The

removal of a food item for other fishes or marine mammals may impact the dynainic food

cycle. Or the removal of a significant amount of a fish population can result in a shift in the

ecosystem and the creation of a niche for another species to establish itself.

In a newly developing fishery, vessels will continue to enter the fishery as long as

there is a perceived profit to be made. As the number of participating vessels increases,
competition increases and individual boats can, and usually will, improve their harvesting
capability through technological improvement or extra labor. Therefore effort increases both
with the number of vessels and with the ability of each vessel. "The tragedy of the commons"

asserts that a person will seek to inaximize his gain, even at a cost to society, if value of the
additional gain to the user is greater than the cast  Hardin 1968!. No fishermen has an

incentive to conserve an open access resource since it will likely be harvested by the next boat

which comes along. An open access fishery will tend toward an excess and wasteful level of

effort  Scott 1955, Gordon 1954!.

Given this is the nature af harvesting an open access resource, once fishery

managers have deterinined the appropriate harvest level, they must monitor the fishery to
assure that the harvest level is not exceeded. If the available potential fishing effort exceeds

the determined season harvest level, then restrictions must be imposed. Gear, time, and area

restrictions are the most common managetnent practices used to restrict effort on a particular
stack. However, it has been demonstrated that if one component of effort is regulated,
fishermen will likely expand their effort in another area  Wilen 1979!. Traditional
management measure do little to stabilize or reduce the total effort.

Fishermen may buy bigger engines, use mare gear, or hire additional crew to try
and capture as big a portion of the harvest as possible during short openings. While the total
effort in the fishery increases, the number of fish available for harvest does not; hence, the
total cost of catching the fish increases ~'liile the total benefits eventually decrease. Managers

estimate the amouat of effort or fishing capacity in order to implement meaningful harvest
restrictions. Because effort in a fishery can change quickly, the restrictions imposed often are



not successful as the increase in the number of boats or the efficiency of the boat in the

fishery offsets the intended effect of the imposed restrictions,

While resource conservation may be achieved through traditional management

measures, it is often followed by economic over-exploitation. Dissipation of the potential

economic rent attached to the resource and excessive over-capitalization by each participant is

caused by trying to maintain a competitive edge. This often occurs in high-risk fisheries, such

as the herring fisheries, where the potential for high rents is given more weight by the fisher

than the risk of having an un-profitable season.

Open access fishing leads to excessive use of labor and capital  Crutchfield 1979!.
Risks to fishermen from open access fishing include the lack of clear property rights, the

fluctuations in available harvest frotn year to year, the change in ex-vessel price, and general

hazards in aggressive fishing.

'c Ace

Fishermen will continue to enter a fishery as long as the fishery is considered a

profitable one. Depending on the nature of the stock and operation of the fishery, it can
appear profitable until the stock is close to, if not, depleted. Management tools such as gear,

time, or area restrictions may not be enough to slow or reduce effort. Limited entry is a

management tool which can restrict effort in the fishery. Limited entry benefits include
management for conservation, and potential econoinic stabilization Often when management

finally considers controlling fleet and effort expansion, over-capitalization has already

occurred  Crutchfield 1979!. However, it can be political suicide to suggest limiting access to

an open access fishery without some accepted need for doing so.

Under an economic efficiency objective, society would seek to iiiaxitnize the net

present value from the use of a resource in order to make the best use of scarce inputs and
services. Theory asserts that in a free market economy, with property rights adequately
specified, efforts would tend toward this direction as competition would force thc best
decisions to be made. However society in practice docs not always operate this way.
Government action, poorly specified property rights, lack of current or accurate information,
and a focus on other goals such as maxitnizing employment opportunities may cause shifts
away from economically efficient uses of resources. The "free market" may fail to use
resources in an economically efficient manner if property rights are poorly specified.
Nevertheless, given the opportunity people will tend to make decisions that are best for them,

within sct constraints.



Maximum economic yield  MEY! is achieved at the level of effort where the

annual profit or rent to a fishery is at a maximum. This is a desirable level of ef'fort because it
assures that society's inputs are not being used to exploit the fishery unless they cannot be

used more advantageously elsewhere  Anderson 1986!. The level of effort for MEY is

generally less than the level of effort for MSY or the level achieved during an open access
fishery. In an open access fishery entry into the fishery will continue as iong as there is a
perception of profit by potential participants. At the level of effort for MSY rents may
sometimes occur, depending on how MSY is achieved, but they are not maximized, Limiting
access is a tool for achieving MEY or some level of economic efficiency.

Experience has demonstrated that there are drawbacks to the use of a simple
limited entry program. If hmited entry permits are issued, at no cost, to the initial participants
in consideration of their past involvement, they are the only ones who capture benefits. If
they sell their permit they will receive a windfall profit, receiving something in exchange for
an opportunity which they did not have to pay, In contrast new entrants into the limited entry
fishery inust pay for the right to access the fishery. Thus new entrants have a higher ovcraH
costs for their operation. During low or marginal years they may lose money while the initial
permit holders have a greater chance of making a positive level of return. This is particularly
so in high risk fisheries such as the herring roc fisheries.

Limited entry has been credited in slowing the overall exploitation of fishery
resources  Rettig 1986! but has not succeeded in stopping the catching power of the fleet.
While the number of participants in the fishery is limited, the ability of each fisherman is not,
thus there is still incentive to increase individual catching power in an attempt to catch a
greater portion of the season's quota. Thc introduction of individual fishing quotas, IFQs, is
an attempt to deal with the increasing effort in fisheries. In general an individual quota gives
a fishermen an opportunity to harvest a given amount of fish pcr season. Theory asserts that,
given a fixed catch quota a fisherman wiU attempt to make the most from his quota and will
fish efficiently.

Striving for an economically efficient fishery is rarely the management goal.
More often conservation and employment are the primary concern, and maximizing net
returns is ignored. In addition management is usually concerned with the resource, and tends
to ignore the impacts of regulation on the economic well being of fishermen  Krasnowski
1995, Barber and Taylor 1990!.



Fisheries management affects fishermen and fishing communities. The welfare of

the fishermen, employment, traditional harvesting patterns, and community stability are major
issues which should be addressed when setting up management plans. Optimum yield  OY!,
as defined in the Magnuson Fishery Conservation and Management Act �976!, is that harvest

level which will provide the greatest overall benefit to the nation. OY can be defined as MSY

modified by economic, social or ecological factors. Although the concept is addressed in

major fishery legislation in the United States and Canada a workable definition is difficult.

In determining a harvest level that an targets optirnurn yield, policy makers

address social issues such as equity or the fairness in the distribution of benefits derived from

the fishery. Because preferences for different economic or social objectives often differ,

defining an optimum yield may be difficult, The difficulty of striving for social or equity

goals is often in deciding which group of people, or which community, should benefit from

use of the resource.

Sometimes the affects of fishery management on fishermen and fishing

communities are not adequately addressed by managers. Iir-season management decisions

tend to be biologically based with less consideration for economic or social impacts.

However, most management decisions will directly or indirectly affect what the fishery looks

like. Area openings or closings, vessel size restrictions or gear restrictions, although

addressing conservation concerns, may be favoring or discouraging certain classes of

fishermen.

Maximizing the benefit derived from the taking of the resource is often

mentioned, especialIy with federal legislation; however, few regulations for the "benefit of the
public at large are implemented"  Gulland 1977!. Since the general public will likely only

slightly be impacted by regulation changes, relative to their own well being, they are not as

likely to support or oppose such changes. Participating fishermen, or possible participants,
who may feel far greater impact, are more likely to aggressively voice opinions.

There are several levels of government; federal, state and local, which can

inl|uence how an industry operates, Their goals and objectives relative to an industry may be

clear and evident, but more often the objectives are ambiguous, A common management

error is to have goals without objectives, and goals such as "provide maximum benefit to
society" are not achievable by themselves  Barber and Taylor 1990, DiNardo et al. 1989!.
However, objectives are often numerous, too broad to offer guidance, or they may conflict

10



with each other  Miles 1989a!. One government's goals or policies may conflict with another.

As an example, it may be the goal of the federal government to maximize benefits received

from a resource while the local government may strive to increase employment opportunities.

Fishery management systems have evolved from those which use biological data

to those which encompass economic and social factors. For fully exploited resources, fishery

policy tools are generally limited to increasing efficiency or allocating to increase access

privileges  Charles 1992!. It is impossible to maximize biological, economic, and social
benefits simultaneously as each goal may mandate a different harvest strategy. Weights or

priorities for various management objectives are hard to develop, at the broad level, given the
complexities and histories of the local fisheries  Miles 1989a!. In addition objectives may
need to be variable to account for natural changes in stock size.

In addition the biological, economic, and social sciences use different evaluation

and management tools making a comparison of costs and benefits of different objectives
across the three fields difficult. Biological or economic measures may bias a managers

decision by focusing on only a subset of the perceived change in the fishery  Gregory 1987!,
A decision may favor a conservation or economic tool simply because data is presented which

demonstrates some benefit from the proposed change.

Of the three management goals, resource conservation is the easiest to quantify

and is generally a well accepted objective   Royce 1987!. Economic efficiency can be a stated
goal but it often receives little public support, since it usually involves restricting access to a
fishery  Guiland 1989!. Social goal are more difficult to define and to target.

Fishery policy makers will probably differ philosophically over which objectives;
resource conservation, economic efficiency, or social equity, should to be pursued and the

disputes over which policy to pursue revolves around the proposals to allocate  Charles 1992!.
This is true in the Sitka Sound herring allocatian debate. Charles �992! asserts that fisheries
which are relatively conflict-free have achieveci a policy balance which assures the fishery's
'health' from ecological, socio-economic and community level perspectives. The Sitka
herring fishery does not balance these three policies because it little local participation.

Miles �989b! concludes that fisheries management is re-active, and likely it

cannot change to pro-active without a careful definition of objectives, with some indication of
appropriate weighting. Effective management requires clearly defined goals, measurable
objectives and acknowledged values  Barber and Taylor 1990!. However many countries and
states are without clear fishery policies, beyond the need for conservation. As an example
there are no clear objectives in Canada's commercial fisheries and developing any may be
impossible considering the diversity of stocks and fisheries  Parsons and Lear 1993!. In



addition that the absence of a comprehensive management and development plan has been
noted as an unnecessary obstacle to rational progress in Alaska's fisheries  Helgath and

Rainery 1989!.

Alaska has followed this typical fisheries development process. Many stocks

were over-fished in the early and rrud- l900s, Following statehood, fisheries management

came under local control, and sound conservation measures were iiistituted, Maximum

sustainable yield is somewhat comparable to the state constitution's mandate to encourage the

development of its resources by making them available for maximum use. The majority of

fish stocks found in Alaska's waters are believed to be healthy, aside from often unknown

environmental impacts which may cause swings in a stock's size.

Maximum economic yield is not a stated goal in Alaska fisheries policies or

regulations. However, economic considerations are brought in through two mechanisms; the

Alaska limited entry program and the Alaska Board of Fisheries proposal process. Social and

equity objectives are scarce in Alaska fishery policies; however, the Board of Fisheries is

faced with allocation requests every year, and bases its decisions on unwritten social and

equity goals.

12



Chapter 3

ALASKA FISHERIKS MANAGEMENT

Alaska's commercial fisheries are managed by both the state of Alaska and federal
government, with state management of species generally found within the first three miles

from shore, and federal management of species generally found beyond the three mile limit.~

The Magnuson Fishery Conservation and Management Act  MFCMA! of 1976 is the major

tool used for federal fisheries management although several treaties or agreements have been

made to manage straddling or highly migratory species including halibut and salmon.

Alaska was purchased from Russia by the United States in 1867. As a territory

Alaska fisheries management fell under several federal departments. The Treasury

Department, the Department of Commerce and the Department of Interior all had some level

of responsibility during the early 1900s  Pennoyer 1979!.

The Alaska territorial legislature created the Fisheries Board and Department in

1949. While the department had no management authority it began scientific work and

commented on federal fisheries management  Pennoyer 1979!. In 1959 Alaska became a

state and received authority to manage its resources. At the time of statehood fishing was one

of the economic mainstays. Alaska's constitution was the first in the nation to address natural

resources in regards to development and as a public trust  Harrison 1992!.

That fishery resources are a common property is affirmed in the Alaska

Constitution. Article I, Section I states that "... all persons are equal and entitled to equal

rights, opportunities, and protection under the law...." In addition, Article VIII, Section 1

states "It is the policy of the State to encourage the settlement of its land and the development

of its resources by making them available for maximum use consistent with the public

interest"  Harrison 1992!, Section 2 requires that resources be utilized for the maximum

benefit of its people. Section 3, declares that wherever occurring in their natural state, fish,

wildlife, and waters are reserved to the people for common use. Section 4 mandates the

sustainable use principle. And finally Article VIII, Section 15, provides that no exclusive

2 There are several agreements which allow the state to manage stocks which occur in both
state and federal waters.
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right or special privilege of fishery shall be created or authorized in the natural waters of the

state. This section was amended to aUow for a limited entry fisheries program which is

discussed below.

The state of Alaska does not have a comprehensive fishery policy to mariage its
resources. Fishery resources found within state waters are managed by the Alaska

Department of Fish and Garne, based on the policies and regulations which are made by a
separate public Board of Fisheries~. The Commissioner of the Alaska Department of Fish and
Game carries out the Board's decisions, and manages, protects, maintains, and improves

resources in the interest of the economy and general well-being of the state  A.S.16.0S.020!.

In addition, entry into Alaska's fisheries may be regulated to promote the conservation and the
sustained yield rnanagernent of Alaska's fishery resource and the economic health and

stability of commercial fishing,

The Board of Fisheries establishes policies and regulations for the management of
Alaska's fishery resources consistent with the state constitution and enabling legislation. The

Board is bound by the constitution to manage for sustained yield. The Board may adopt

regulations to establish fish reserve areas, open and close seasons, set quotas and harvest
levels, classify fisheries, regulate fishing as needed for conservation, establish superexclusive
registration, allocate fishery resources among uses, and consider requests for limited entry
 A.S. 16.05.251!. The seven member Board of Fisheries is comprised of residents who have

some knowledge of the resource issues at hand. Members are appointed by the governor,
confirmed by the legislature, and serve three year terms. Board members are compensated for
meeting attendance and are given a room and board allowance.

Each year, during a specific window of time, the state calls for fisheries
management proposals to be submitted to the Board of Fisheries for consideration. Regions
and fisheries are rotated so that they are only up for consideration every third year. Any
person may submit a proposal requesting a change in regulations for those fisheries being
considered. Alaska Department of Fish and Garne staff also must use this proposal process to

3 The Board of Fisheries was preceded by the Board of Fish and Game, which separated to
two board: ii: th~ winter 1975M6. I will refer to the Board of Fisheries as either "the Board"
or the "Board of Fisheries" throughout this dissertation,

The Board has changed their review cycle several times, from an annual review of all
fisheries, to a biennial review of fisheries, and now to a triennial review of fisheries.



recommend changes to the fisheries. The Board never submits its own proposals or

recommendations, but rather, they are limited to making changes by taking action on the

proposals,

Board staff must ensure that all proposal requests are properly received and

compiled by region and fishery for distribution. They provide no analysis to these proposals

but may infortn biologists, the Commercial Fisheries Entry Commission, or legal counsel if

the Board will likely need additional information concerning a proposal. The proposals are

compiled by the staff and mailed to anyone who requests a copy.
Typically the Board ineets during the winter and early spring to hear testimony

and take action on proposals. The meetings are generally well attended by both those who

inay gain and those who may lose as a consequence of Board action. Testimony on a fishery

may last for days. The Board makes decisions on the proposals after they have heard or

received public testimony and relevant inanageinent reports. Decisions made for one fishery

may not be similar to decisions made for a comparable fisiiery in a different region.

Consequently manageinent changes over tiine. This public proposal process results in "rent

seeking behavior" by fishermen who work to secure their ability to continue to receive rents

from their fishery or to gain access to another fishery.

The goal of the Board process is to ensure adequate public participation. It can

take close to 100 days f' or the Board of Fisheries to consider several hundred proposals

submitted each year. Residents who coine to testify may spend days at the meeting before

they are called to testify. This whole process is iengthy, costly, and political. The process
was formalized in 1970  Alaska Board of Fish and Game 1970! and has not gone through any

major modification since then, although there have been several attempts to do so.
The Board considers herring proposals every third year for each region.

Proposals may cover requests to create new fisheries, change the allocation of the resource
between oiie or more users, or change fishing regulations. Because regulatory proposals are

considered on a case-by-case basis, decisions may be inconsistent across areas and over time.

In some cases herring fisheries have changed substantially as a result of requests made to the

Board of Fisheries. This policy process created the present diversification in the Prince

William Sound and Togiak herring fisheries but inaintained the single gear fishery in the Sitka

Sound seine sac-roe herring fishery. Two new herring spawn-on-kelp fisheries in Southeast

Alaska were created by the Board during the last six years.

The Board has allocated ar~d re-allocated Alaska's fishery resources. Th..;.bi! ity

to allocate resources was affirmed in 1987 by the Alaska legisiature  A.S. 16.05.251.16 e!!
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and the criteria was formally adopted by the Board in 1991. The Board determined it will

utilize the following criteria when allocating between fisheries:

1! the history of each personal use, sport, and commercial fishery;
2! the characteristics and number of participants in the fisheries;
3! the importance of each fishery for providing residents the

opporturuty to obtain fish for personal and family consumption;
4! the availability of alternative fishery resources;
5! the importance of each fishery to the economy of the state;
6! the importance of each fishery to the economy of the region and

local areas in which the fishery is located; and
7! the importance of each fishery in providing recreational

opportunities for residents and non-residents  Alaska Board of
Fisheries 1991a!.

The Board has indicated "that all seven criteria do not necessarily apply in all

allocation situations, and any particular criterion will be applied only where the Board

determines it is applicable"  Alaska Board of Fisheries 1991a!, While the statute affirms the

Board's ability to allocate resources, it does not provide weights and measures in applying the

criteria in allocation decisions,

The Board of Fisheries is faced with ever-increasing numbers of aUocation

proposals. They are attempting to balance the benefits from a scarce resource to a broader

and growing population of users. The allocation process is difficult for several reasons, First,

it concerns decisions on an open access resource to which the growing Alaska community

feels entitled. Second, allocation decisions will have inherent economic or other benefits for

the recipient, while denying or reducing the opportunity or benefit to the loser.

Over the last thirty years the Board of Fisheries meetings have grown in length

and complexity. Allocation requests often dominate the agenda. There have been several

reviews of the Board of Fisheries and Alaska's fishery policies which recommend change.

There have been several efforts to review, evaluate, and recommend changes to

the Board of Fisheries process. In 1987 the Senate Advisory Council of the Alaska State

Legislature reviewed fisheries management and allocation policy, and alternative board
structures. The Board of Fisheries generally defers to department biologists on biological and

conservation matters; therefore, resource conservation is not considered an issue  Helgath and

Rainery 1987!. Proposals submitted to the Board are generally allocative in nature, either
between commercial gear types, or between major user groups. Information provided to the
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Board by the staff is biological and little if anything is provided on social or economic
impacts of allocation decisions  Helgath and Rainery 1987!. The Senate Advisory Committee
report recommended, among other things, that the Board take into account cultural and

socioeconomic implications of decisions; however, this recommendation has not been

formally incorporated into the Board policy process,

In 1988 the Board of Fisheries Review Committee  BFRC! was established by

Governor Cowper to evaluate the structure and procedures of the Board, and to recommend
changes necessary to facilitate management  BFRC 1988!, The committee recommended

that comprehensive fishery policy be developed by the legislature and the governor to serve as
a framework on which the Board of Fisheries should base its decisions. Further the Review

Committee noted "... changes in biological, ecological, social and economic conditions may
necessitate corresponding changes in a1location among the various user groups."

Socioeconomic considerations must be taken into account when making allocation decisions

"for which neither the legislature nor the executive have provided adequate standards or

criteria"  BFRC 1988!.

In 1989 Helgath and Rainery submitted the "Community Fisheries Developtnent

Report" to the Senate Advisory Council of the Alaska State Legislature. In this report they
noted that "an assortment of state policies directly and indirectly affects community fisheries

development, and the absence of a comprehensive management and development plan is an
unnecessary obstacle to rational progress." The report focused on needs to small-scale or
community fisheries development. "Objectives of a connnunity fisheries development policy
is to broaden fisheries programs to provide all Alaskans reasonable access to an equitable

share of the state's maritime resources"  Helgath and Rainery 1989!. One of their several

recommendations included "access to adequate resource bases should be provided to
community ventures"  Helgath and Rainery 1989!. However landmark court cases such
McDowell v. State of Alaska �990!, which successfully challenged that the subsistence rural

resident priority violated the common use and exclusive rights clauses in the constitution,

make it difficult to fashion policy specific to a community, or group of people.
In 1995 the Fisheries Policy Transition Team, established by Governor Tony

Knowles, looked at ways of making the Board process more efficient, and ensuring regulatory
decisions are fair and sound  Anonymous 1995b!, They noted that other than the split of the
Board of Fish and Game to the Board of Fish and the Board of Game, the structure had

remained fundamentally unchanged. "Alaska's board system is based on the premise that
placing decision-making in the hands of a panel of knowledgeable private citizens maximizes
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fairness, stability, and public input, while minimizing the role of politics"  Anonymous

1995b!.

The transition team recommended to keep the present board structure, but

consider a! separate species specific fish boards  e.g. shellfish, groundfish, salmon!, or b!

regional boards  e.g. Southeast, Northwest, etc.! which would address proposals for their area

 Anonymous 1995b!. They also suggested that if a proposal fails then a cycle should pass

before the request can be brought up before the Board again.

Ent in Alas

After near collapse of several salmon fisheries in the early 1960s the Alaska

legislature made several attempts at limiting access to Alaska fisheries. In 1962 they passed

legislation  Ch, 62 SLA 1962! to allo~ the Board of Fish and Game to close fishing districts

to non-residents if the anticipated run was less than needed to sustain local residents  Hamson

1992!. The legislation was ruled unconstitutional. In 1968 the legislature passed a limited

entry law  Ch. 186 SLA 1968! which favored local residents. It was also invalidated by the

courts, in violating several sections of the state constitution which ensures equal access to

natural resources  Hamson 1992!.

A study group developed a legislative proposal for limited entry and provided

information for considering the legislative bill. "The intent of the limited program proposed

by the Governor is to stabilize the amount of gear in each fishing area at a level consistent

with the ability of the resource to provide an adequate livelihood for the fishermen"

 Governor's Study Group on Limited Entry 1973!.

After several years of study and debate, Alaska residents voted in November 1972

to amend the constitution to allow for exclusive use of fishery resources. The constitution

was amended as such:

Section 15. No exclusive right or special privilege of fishery sha0 be created
or authorized in the natural waters of the state. This section does not restrict
the power of the state to limit entry into any fishery for purposes of resource
conservation, to prevent economic distress among fishermen and those
dependent upon them for a livelihood and to promote the efficient
development of aquaculture in the State of Alaska.

The Commercial Fisheries Entry Commission was established as an independent

quasi-judicial agency with a three member Commission to administer the program. Several of
the Commission's duties include to: regulate entry, establish maximum numbers of permits
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for the fisheries, estimate the optimum number of permits for the fisheries, implement a buy-
back program where needed, and oversee transfers of permits  A.S. 16.43.100!. They may

also provide for the transfer and re-issuance of entry permits for alternative types of legal

gear, in a mariner consistent with the purposes of this chapter  A.S,16.43.100. 12!.

Nineteen salmon fisheries were limited to entry in 1973. The initial number of

limited entry permits for the salmon fisheries was based on the rnaximurn participation at the

time of limited entry  CFEC 1992!. After limited entry was implemented, an optimum

number determination was to be made and a buy-back program was to be established where

necessary. It was generally expected that this process would be carried out for all of the

limited entry fisheries.

To date approximately 50 fisheries are under limitation and several are under

consideration  CFEC 1995!. There are many fisheries which are not under limitation and

each year the Commission receives petitions to limit entry into fisheries. "In recent years the

Commission has denied a high percentage of the petitions received. In some cases petitions

are denied because the Commission feels that the existing limited entry program will not do

an effective job of controlling the growth of fishing capacity and effort after limitation"

 CFEC 1995!. Limited entry was written with salmon fisheries in mind. It limits the number

of permit holders and "works reasonably well in fisheries where gear or vessel size is already

restricted"  CFEC 1995!. If there is a wide range of vessels and operations fishermen will

upgrade and overall effort will increase. Limited entry has stopped the entrance of new

vessels but, in most cases, has not stopped the increase in the total effort in the fishery.

The Commission began to develop methodologies and models in the early 1970s for optimum

numbers studies, and the Alaska Department of Fish and Game was asked to provide

estimates of optimum numbers from the management perspective. This process was put on

hold several times due to court cases, fiscal constraints, and a 1985 Attorney General' s

opinion which asserted that the buy-back program, as written, was unconstitutional  CFEC
1992!. Due to various issues, an optimum number has been set for only the Southeast herring

sac-roe fishery, and set in response to a court order in the 1988 "Johns Case"  Johns v, CFEC

1989!.
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The only individual fishing quota  IFQ! fisheries in Alaska are the federally

managed sablefish and halibut longline fisheries. They were implemented by the North
Pacific Fisheries Management Council after several years of debate and consideration. IFQs

have been in use for one year and still receive mixed reviews. Many residents see the benefits

of improved safety conditions and lower operating costs but are concerned about the
ownership of permits and the potential for transfer into the hands of a few. In addition
residents are concerned for the potential for severe socioeconomic displacement caused by

permits being transferred out of cornmuruties.

The State of Alaska does not have regulations providing the authority to establish

individual fishing quotas. Lawmakers, aware of resistance by some constituents to limited
entry and individual quotas, have been hesitant to suggest regulatory changes which would
enable additional means of limiting access,

However, the state has been able to provide a modified version of individual
quotas in the Chatham sablefish longline limited entry fishery. The limited entry fleet was
steadily increasing its total effort, resulting in shorter seasons. Management indicated that a
twelve hour fishery would be necessary to control harvest but that such a short opening would
not be feasible to manage. The fleet was asked to come up with a solution  Behnken 1996!.
After consultation with the fleet, the Alaska Administrative Code � AAC 28.170 e!! was

created which Blows management to divide the annual harvest objective by the number of

permanent and interim use limited entry perinits. The permit holders are thus given a "trip
limit" for a fishery which has a one month opening. The "trip limit" is an annual individual
quota which the permit holders may take during several trips over the one month opening.

In addition three herring spawn-on-kelp pound fisheries receive a type of

individual quota. Management regulates the raw product used in each pound operation in
attempt to ensure that the fishery quota is not exceeded. The pound fisheries are described in
chapter four.

Alaska's fishery management is influenced by several sections of its constitution.
In addition the Alaska Board of Fisheries and the Commercial Fisheries Entry Commission

manage for the resources as mandated by their ~, ~bliug legislation.
The Board of Fisheries has been reviewed several times over the last decade.

Although numerous recommendations have been made few, if any, of these recommendations
have been formally implemented. Recommendations include.
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the Board take into account cultural and socioeconomic
implications of allocative decisions;
comprehensive fishery policy be developed by the legislature
and the governor to serve as a framework for the Board of
Fisheries to base decisions on;
changes in biological, ecological, social and economic
conditions may necessitate corresponding changes in allocation
among the various user groups;
access to adequate resource bases should be provided to
community development ventures;
separate species specific or regional boards should be
considered; and,
if a proposal fails a cycle must pass before the request can be
brought up before the Board again.

The Board is struggling with providing opportunities to an increasing user base,

but lacks clear objectives to base allocation decisions on. Some of the Board's allocation

decisions have been challenged based on the constitution's common use provisions. Court

decisions have supported as well as struck down Board actions  Hamson 1992!.

The Commercial Fisheries Entry Commission has been challenged many times

since its creation. One of the major issue the courts have dealt with is "... to determine when a

management scheme reasonably allocates a scarce resource among those who use it

 " beneficial users"! and when it violates constitutional guarantees of common use and open

access to the public�."  Harrison 1992!, Considering that over fourteen thousand fishery

permits have been issued, of which approximately 78% are held by Alaskans, it is not likely
that the limited entry act will be repealed.

The Entry Commission has been credited with providing environments for

maintaining economically viable fisheries. But CFEC reported in their 1994 Annual Report,

that the present limited entry program is not suitable for providing effective access control
programs in all of Alaska's fisheries. Adasiak �978! asserted that each limited entry program
must be tailor-made for the fishery and that different programs will have different

consequences. New limited entry provisions are tailor-made directly through the legislative
process rather than by Entry Commission actions. The use of other limited access
management tools including individual quotas are not permissible under present state
authority and the political climate may not be receptacle to providing for these types of

management tools.
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Chapter 4

HERRING FISHERIES

Pacific herring  Clupea harengus pallasi! and Atlantic herring  Clupea hareri gus

harengus! occur from 35o to 70 latitude north  Blaxter 1985!  Figure 4.1!. Both species have
supported major fisheries since the early 1900s as described in the following sections. The

first large scale fisheries were developed for the production of food, meal, and oil. Fishing

accelerated due to a combination of open access management and technological development

which increased fishermen's ability to locate large schools of herring, and resulted in the

collapse of many herring stocks. Some herring stocks have rebuilt and support major roe,

fisheries which developed in the late 1960s and early 1970s. Some herring stocks were fished

to near extinction and have not returned to former levels.

Wo n i h ries

The east and west Atlantic Ocean stocks have both been fished to near extinction

and have been slow in rebuilding  Jakobsson 1985, Burd 1991!. The northeast Atlantic stocks

are subject to multi-national management jurisdictions. Affected countries were unable to

come to agreement on a common management program, and continued harvesting led to a

stock collapse  Burd 1991, Corten 1991!. "The collapse of all the major herring stocks in the

northeast Atlantic in the late 1960s and the early 1970s was undoubtedly the most striking

phenomenon in the history of the European fisheries"  Jakobsson 1985!. New management

systems, which were difficult to establish and implement, have been ignored by some fishing

countries, slowing stock recovery. Management; however, has been moderately successful

 Burd 1991, Corten 1991!. In the Northwest Atlantic, the George's Bank herring fishery

began in 1961, developed rapidly, then collapsed in the 1970s. Management attempts,

including establishing individual fishing quotas, failed to stop the depletion of the stock.
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Pacific herrings range from California to the Arctic Ocean and from Russia to

Korea  Reid 1972!. Commercial fishing for herring in the Hokkaido area of Japan was first
recorded in 1877  Morita 1985!. Coastal fisheries peaked in 1897 when 975,000 tons were

taken. Early management focused on maximizing the catch  Morita 1985!. The fishery

stabilized in the early 1900s and remained so until approximately 1930 when the fishery

collapsed  Svetovidov 1952!, Catches declined there after until 1955 when "the Hokkaido

spring herring completely disappeared..."  Morita 1985!, Over-fishing and environmental

shifts may have led to the complete destruction of this species.

The Japanese fIeet moved north and fished herring stocks in the Sea of Okhotsk.

In 1971 the commercial fishing for spawning herring in the area was banned. In 1976 Russia

asserted its 200 mile economic zone and banned Japan from fishing any herring in the Sea of

Okhotsk  Morita 1985!.

Eastern Pacific Ocean stocks were also over-fished. Gulf of Alaska landings

peaked in 1937, British Coluinbia landings peaked in the early 1960s and Bering Sea landings
peaked in 1971  Trumble and Hurnphreys 1985!. The British Columbia and Gulf of Alaska
and California stocks, which were fished for the meal and oil industry, crashed in the 1960s.

In British Columbia commercial fisheries evolved from a salted food to a meal

and oil reduction fishery which lasted until the 1960s when the stocks collapsed. The decline

in the British Columbia stocks were associated with poor year-class recruitment, an increase

in vessel efficiency, and inadequate assessment techniques  Hourston 1980!, With the

recovery of the stocks in the beginning of the 1970s, roe fisheries developed.

After World War Il foreign fleets began fishing the Bering Sea area with a

noticed decline in landings by the early 1970s. The passage of the Magnuson Fisheries
Conservation and Management Act of 1976 was followed by the creation of the North Pacific
Fisheries Management Council. The Council eliminated the foreign herring fisheries, and in
doing so it created the opportunity for development of the Alaska herring roe fisheries in the
Bering Sea region. In the Gulf of Alaska there were large reduction fisheries froin the 1920s
to the 1960s, Many of the gulf stocks collapsed and industrial fisheries were closed, then
when stocks recovered new roe fisheries developed.

The California fishery began around 1850 and remained relatively small during
the early years. Harvests for the meal and oil industry were high in the early 1960s, and by
the late 1960s several stocks crashed. California's roe fishery began in 1972.

5 This section focuses on Pacific herring biology as it is the species discussed in the
dissertation.



Skud �970! summarized early herring management "The hemrig fisheries of
North America can be placed in two groups: those that are managed in the sense of striving
for a maximum sustained yield and those that, in essence are unmanaged." Serious

conservation methods during the last few decades have helped to improve the status of many

of these stocks. However, some herring stocks were fished heavily and have failed to recover,

even after fishing was stopped. This may be true for several stocks in Southeast Alaska

waters.

vr w

Early efforts in herring management attempted to maximize the harvest  Hourston
19SO, Morita 1985, Jakobsson 1985!. However, it became evident from experience that
herring populations, despite their often large stock size, are susceptible to over-fishing.

Bio 'cal 0 ide tions

There are wide fluctuations in the natural abundance of a herring stock or

population. All herring born in a particular year and area are collectively called a year class.
A stock includes the sum of surviving herring born in successive years in a distinct area.

Herring are on the average nine to ten inches long when mature and weigh a third
of a pound. In some areas such as Togiak Alaska, herring are noted for their large size-at-age
while in other areas including Sitka, herring are more average size-at-age. Herring join the
spawners at approximately three years of age and generally continue to spawn each year until
age nine, after which very few of the year class are still alive. The female begins producing
eggs at the age 2 to 4 and produces eggs each year thereafter. On the average she produces
20,000 to 40,000 eggs although the amount of eggs produced increases each year after the

first  Reid 1972!.

Pacific herring spawn only once in the spring of the year. Schools of sexually
mature herring move to inshore areas and release their eggs and sperm intertidally, The
adhesive eggs attach to almost any intertidal substrate. Often whole embayments or
coastlines are tumed milky white from the male spawn. Eggs are approximately 1.0 to 1,5
millirneters in diameter, During the three week incubation period the eggs are subject to
exposure to air, sun and rain during low tides, as well as to strong currents during storms or
large tides. In addition they are subject to predation by birds and various invertebrates.
Depending on various environmental conditions in a given year. egg mortality may range
between 50 - 99 percent  Reid 1972, Outrarn and Humphreys 1974!.
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Zebdi and Collie �995! suggest a possible correlation between sea-surface

temperature, and time of spawning and recruitment. Lower sea surface temperatures results in

a later spawning and warmer sea-surface temperatures results in an earlier spawning. This

may affect stock recruitment because of the availability of phytoplankton for the larvae.

However many other local  e.g. a large storm! and large-scale factors may influence survival.

After the three week incubation period the eggs hatch. The six millimeter long

transparent larvae consume their yolk sac in the first few days af'ter which they must actively

feed. The larvae are dispersed into the coastal waters via the prevailing ocean current, and
may be transported relatively short or long distances. Distribution of larvae to offshore

waters, or to nutrient rich inshore waters, can influence the strength of the year class

 Haldorson and Collie 1991!. If feed is not readily available larvae mortality may be up to 99

percent  Outram and Humphreys 1974!. Only a small portion of recruitment variability in

Sitka Sound is explained by total egg production in a season  Collie 1991!. The size of a year

class is dependent on many factors including the environment, predators, and food abundance.

A small number of spawners can yield a very large population under favorable conditions, or

a large number of spawners can produce a small population under poor environmental

conditions,

Metamorphosis of larvae occurs at six to eight weeks of age. Larvae then migrate

out to sea for their first winter. Managers do not have a good estimate of their survival rate

or distribution during their first two years of life. The strength of a particular year class may

not be known until it recruits into the spawning biomass. Recruitment of a strong year class

can increase the stock size by 80 percent. One strong year class can and often supports a

fishery for several years. Scientists are still unable to predict the success of a new year class

with any certainty. Once recruitment is known, it is easier to forecast the year class'

subsequent value to the fishery.

Herring are subject to potential over-harvesting during at least two periods in their

annual cycle: during spawning in the spring when they arrive in mass to coastal areas, and in

their over-wintering locations. They congregate in large locatable schools during these times;

thus, large quantities of herring can be harvested easily  Jakobsson 1985!. An intense fishery

could over-harvest the population as demonstrated in the early meal and oil fisheries. Schools

of up to one million or more fish may be found in over wintering locations  Reid 1972!.

The Prince William Sound and Sitka Sound stocks have similar recruitment

patterns, possibly due to a common large-scale environmental factor  Funk and Sandone
1990!. Sitka's biomass was low during the 1970s then "flipped" to a higher abundance level,
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an event similar to other herring populations  Coilie 1991!. From 1985 to 1989 the average

size-at-age of Sitka herring decreased  Collie 1991!.

Herring are harvested for a variety of uses including food for humans, bait, and

commercial roe harvests. Herring constitutes a major food item for the Yupik Eskimos of the

Nelson Island, Alaska area  Pete 1991a and 1991b!. Herring eggs are an important cultural

food item for Southeast Alaska Natives. Commercial roe fisheries provide an economic boost

to several communities during the early spring when little other opportunity is available. A

fishery often involves a large mobile fleet which travels from one herring fishery to another.

In addition herring are important in the complex food cycle of the North Pacific, as a forage

item to many carnivorous fish as weil as to marine mammals. Management must take this

variety of uses into consideration.

The harvest and management policies have evolved over time along with fishery

developments and improved science, In the early development of Alaska's herring fisheries,

harvest policies were arbitrarily set  Funk 1991!. Individual stocks in Southeast Alaska have

been managed so that they were exposed to only one of the major fisheries  ADFG 1982,

ADFG 1984!.

In Southeast Alaska managers set harvest levels based on pre-season stock

estimates using an accelerated harvest rate policy. The Board of Fisheries adopted the current

harvest rate policy in 1984. For a stock above a threshold level, harvest rates range between

10 and 20 percent of the population level, depending on the stock size  ADFG 1984!. The
allowable harvest is based on a graduated scale that starts at 10 percent and increases by 2

percent each time the estimated spawning biomass increases by an amount equal to the
threshold level, The harvest maximum of 20 percent of the spawning population is reached

when the population is 6 times the threshold level, The policy is deliberately conservative
and takes into consideration that herring are a forage fish for other predators  Collie 1991!.

The "threshold level" is the minimum herring biomass needed to use historically

documented spawning beaches  ADFG 1989!. Larson �990! reported that there are four
considerations in establishing threshold levels: 1! the biomass required to obtain the

maximum sustainable yield for the stock, 2! the risk of over-harvesting in a potential

competitive fishery, 3! the role herring play in the ecosystem as prey to other fish and marine
mammals, and 4! the use of herring for human food. Threshold levels and rates of

exploitation have been studied by several biologists over the last few years  Zheng et al. 1993,
Schweigert 1993!. The influence of the environment on recruitment and wide variations in
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year class and stock size make estimating an optimum threshold level or exploitation rate

difficult. The threshold levels for the four major stocks in Southeast Alaska have all changed

since they were originally set in the 1970s. The Sitka Sound threshold level increased from 6

thousand tons to 7.5 thousand tons in 1983.

In Alaska herring fisheries management can include hydroacoustic surveys which

are conducted in areas where stocks are known to over-winter. Hydroacoustic data give

biologists an idea of the strength of the stock and the available surplus available for the spring
roe fishery. Hydroacoustic data can be inaccurate depending on the density and vertical

location of the stock in the water column, and the overall location of herring relative to the

vessel, Herring samples are collected using trawl nets at the same time hydroacoustic studies

are being conducted, Data collected from the over-wintering stocks give managers an idea of

the relative strength af various year classes which is valuable in estimating the harvest

guidelines for the upcoming roe fishery,

Once herring move into spring spawning grounds, aerial surveys are conducted to

give managers and fishermen an idea of their location and relative abundance. During this

time fish are checked for length and weight, and maturity as indicated by the size of roe

skeins relative to body weight. The relative size of the roe will determine the value of the fish

to fishermen and processors. After the fish spawn, a spawn deposition study is conducted

along with an aerial survey, to estimate total egg deposition. These spawn surveys are the

first step in estimating the future size of the year class, From this data managers then make

projections of the biomass available for the next year, The largest source of error in

projecting the next years biomass is due to the uncertainty in recruitment estimates  Collie

1991!.

There is considerable variability and uncertainty in estimating the entrants into

the herring population. Several parameters have been studied but most of the relationships

seem to be stock specific  Zebdi 1991!. Efforts to study the Sitka Sound and Gulf of Alaska

herring fisheries  Collie 1991, Funk 1991! have rendered only broad conclusions or suggested

areas for further study with limited application to management. Zebdi �991! reviewed data

which suggests that temperature may influence herring population variability.

The disappearance of herring from Japan's coast in the mid 1950s was followed

by a shortage of herring world-wide by the late 1960s. The establishment of exciusive

economic zones in Pacific coast countries eliminated Japan's access to Russian and Bering

Sea herring stocks. With the signing of the Peace Treaty in 1951 Japanese companies began
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exploring the availability of fish and fishery products from Alaska and other Pacific states

 Atkinson and Katsuyama l981!. A relaxation of import restrictions on foreign roe herring

products by Japan in 1972 aided in the development of the fishery  Outrarn and Humphreys

1974!, During this same time the U.S. dollar dropped relative to the Japanese yen creating an

environment suitable for selling herring roe to Japanese markets,

Herring roe is predominantly a Pacific coast fishery. Landings are made in

California, British Columbia, and Alaska. Total sac-roe landings have ranged from 70,267

tons in 1980 to 102,952 tons6 in 1992  Anonymous 199Sa, 1991a!  Figure 4.2!. Alaska and

British Columbia are the two largest producers with annual harvests ranging between 30,000

and 60,000 tons  Anonymous 1995a, 199 la!. The California fishery is smaller with an annual

harvest of about 6,000 tons during the 1990's  Anonymous 1995a!.

Ex-vessel prices vary, based on supply to a limited market and quality of the

product. Prices are affected by the stock's condition, market conditions, the exchange rate,

and the quality and quantity of the roe. Ex-vessel prices soared creating a gold rush into the
roe fisheries in the late 1970s  Trumble and Humphreys i98S!. In Sitka from 1985 through

1994 prices ranged from a low of $106 per ton in 1991 to a high of $1300 per ton in 1987

 Anonymous 199Sa, 1989!.

The two major consumer products are herring sac-roe, or kazunoko in Japanese,

and herring spawn-on-kelp, or kazunoko konbu. Both are a delicacy and command a high

price ranging from $10 to $25 per pound. Kazunoko is a traditional luxury product purchased

primarily for gift-giving at New Year' s. It is estimated that up to 80 percent of the kazunoko
is sold during a two week period in December  Anonymous 1983!. Thus, buyers must hold
the product for around nine months from the end of the fishery until the gift-giving season.
The market crashed in the early 1980s after Japanese consumers boycotted high-priced

herring roe products. The prices were the result of the actions of one company which tried to
corner the market by offering high ex-vessel prices to fishermen  Anonymous 1983!.

Smaller young fish have small skeins, with 6 to 8 percent roe, which are not the
most desirable product. Herring with at least 10 percent roe may be worth $500 to $1,000 per
ton while herring with a low roe percentage may be worth only several hundred dollars per
ton. Alaska, Canada and California each manage the timing of the roe fisheries to maximize

roe percentages.

6 Minor discrepancies may occur in reported landings because of differences in how herring
landings were recorded by area and over time. Despite these minor discrepancies the data
will still show relevant harvest levels and changes.
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Alaska

The Alaska fishing industry generates over $77 million in taxes and fees to

Alaska and hires over 35,000 workers, some of which are employed in the more than 550 fish

processing plants  CFEC 1995!. The statewide fisheries include over 14,000 limited entry

permits in the approximately fifty limited entry fisheries and many other open entry fisheries

 Iverson and Dinneford 1995, CFEC 1995!. Fishing is the largest private industry employer

in Southeast Alaska. Total ex-vessel values of all fisheries in Alaska have increased from

$241 million in 1976 to $5.9 billion in 1993  Fisheries Statistics Division 1994, Kruse 1988!.

"If Alaska were a nation, it would rank among the top ten worldwide seafood producers...

ahead of nations such as Norway, Canada, and Iceland"  CFEC 1995!.

The statewide herring stocks and associated fisheries vary considerably both in

volume and value from year to year. Total herring ex-vessel revenues steadily increased from

$2.5 million in 1976 up to $27 million in 1990  Funk, 1991! then feil to $20.8 million in 1994
 Funk 1994!. The 1994 Alaska herring harvest was 47,842 tons, about average for the last ten

years  Funk 1994!. From 1985 to 1992 the total Alaska herring harvest has been relatively
stable ranging between 45,000 and 55,000 tons  Funk 1992!.

There are forty some herring fisheries in twenty some locations around Alaska

 Figure 4.3!. The Sitka Sound, Prince William Sound, and Togiak stocks are all large
although other herring fisheries including the Kodiak and Norton Sound fisheries can be large

in some years. At the other range of the spectrum, stocks in Lynn Canal or around Nunivak
Island are small, the associated fisheries are also small, and during some years a commercial

fishery may not open. There are several commercial herring fishery types including the: sac-
roe, winter food and bait, herring bait pound, wild spawn-on-kelp, and herring spawn-on-kelp

pound fisheries.

The Southeast herring fisheries have a long history. Tlingit and Haida Indians
have utilized these resources for thousands of years and harvests were documented by
European explorers in the 1800s  Schroeder and Kookesh 1990!. Cultural and traditional uses
continue up to the present day. The first commercial operations began in 1880 with salting
operations, In 1906 bait herring was first recorded and by l 910 it was a well established
fishery  ADFG 1973!,
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During the first two decades of this century the average annual harvest for meal

and oil was less then 15,000 tons for all stocks in Southeast waters  Figure 4.4!. World War I

stimulated the demand for salted and pickled herring after which manufacturing switched to

meal and oil production  Reid 1972!. The 1930s harvest levels greatly increased and

averaged 48,000 tons per year. Although World War II again increased the demand for salted

and pickled herring, demand dropped after the war and production ceased in 1953.

During the 1950s and 1960s total harvest levels decreased and leveled off

averaging around 15,000  ons per year, which supplied the meal and oil industry. By 1965

and 1966 the meal and oil fisheries were sinall and operations ceased in 1967  Parker 1968!.

Over the first six decades of this century thousands of tons of herring were reduced to meal

for animal food and to oil for diverse industrial application  Figure 4.4!, Bait herring

remained a small but important fishery throughout these years with an annual average harvest

of 2,556 tons.

In 1959 Alaska became a state and control over natural resources was one of the

big issues in procuring statehood. During the first few decades following statehood the

Southeast herring fisheries changed significantly.

immediately following statehood three wild spawn-on-kelp fisheries developed in

Southeast. The fisheries grew at an uncontrolled rate for six years. There were no harvest

after 1968 and in 1973 the fisheries were closed due to stock and management concerns.

With the closure of the wild spawn-on-kelp fisheries in the rnid 1960s bait was the only

herring fishery being conducted. During the 1960s the bait fishery began extending into the

spring and some herring was processed for the roe  Parker 1970!.

During the 1970s the herring roe harvest in Southeast waters averaged 7,000 tons

annually. During this time there were several major changes in the herring fisheries. The

spawn-on-kelp fishery had ended but the sac-roe fisheries were just beginning. During the

1980s the average annual harvest for the decade increased to 8,400 tons  ADFG 1995a!. This

was partly a result of a general iticrease in the Sitka Sound herring biomass beginning in 1979

 Collie 1991!.

The Southeast seine and gillnet sac-roe fisheries became weil established and

have changed little since the early 1980s. During the first five years in the 1990s the annual
herring harvest for Southeastern waters has averaged around 6,000 tons  ADFG 1995a!.
These changes are described below in chronological order, then further reviewed in chapter
five.
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The Southeast seine "winter food and bait fishery" is primariIy a bait fishery and

little if anything enters the food market. The Southeast bait fishery is one of the major

suppliers of the bait for Alaska commercial longline and crab fisheries  Larson and Minicucci

1991!. The high oil content of herring makes it a desirable bait, The fishery occurs on

several small herring stocks scattered throughout Southeast. Data for the sinaller stocks is

gathered as time and budget allows, and has been limited to miles of spawn which is used to

evaluate the relative year-to-year abundance.

The winter food and bait fishery changed when sounding equipinent allowed

boats to locate and efficiently harvest small stocks  Valentine et al. 1977!. Competition

increased and fishing expanded to more areas making inanagement more difficult  Valentine

et al. 1977!. Seiners move between areas depending on stock conditions and impending

weather conditions. The fishery may last only a few days if the fish are tightly schooled and

fishermen are able to harvest large volumes in a short time, or the season may last for a few

weeks if the stock is scattered or if the fishermen are having difficulty finding a school of

good size fish.

Between 1960 and 1969 bait harvests ranged between 250 tons and 500 tons

annually in the Sitka area  Parker 1969!, The development of the wild spawn-on-kelp and

then the sac-roe fishery all but displaced the bait fishery in Sitka Sound proper. There are

over ten bait areas in Southeast although during any given year only a handful are opened.

Craig, Lisianski, and Tenakee have been the major areas open to bait herring in the last five to

ten years  Funk 1992!  Figure 4.5!. Recently the total winter bait harvest has ranged between

650 and 6,500 tons with a general increase since the early 1980s. The harvest averaged 2,500

tons from 1982 to 1992  Funk 1992!.

CFEC received a petition to limit entry into the bait fishery in 1993. The bait

fishery is in part. organized around the processors who need a very fresh fish to ensure a good

quality product, The processors often form cooperatives with several boats and generally
shares the revenues equally ainong the cooperative participants  Tingley and Iverson 1993!.

There are often more boats interested in participating in the fishery than processors can

handle. Processors avail the cooperative to fishermen who they have a relationship with in

other fisheries. As an example a proc' ssor will promise to buy the bait fish from a boat in

exchange for the boat selling fish from another fishery to the processor  Tingley and Iverson

1993!. CFEC denied the request, concluding that it is not likely that there will be a dramatic

increase in participation unless new processors enter the fishery.
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Wild Herrin aw - - l Fishery

The wild spawn-on-kelp fishery began in three different areas in the 1960s: Bristol Bay,

Prince William Sound and Southeast  Olson 1970!  Figure 4.3!. The Southeast wild spawn-

on-kelp fisheries operated from about 1962 to 1968. A test wild spawn-on-kelp fishery

operated on the west coast of Prince of Wales Island near Craig in 1959  Figure 4.5!. The

state legislature initially opposed this fishery but in 1961 they adopted legislation to allow the

fishery to continue. The fishery operated in the Craig area in 1962 with a harvest of 22 tons

 Table 4.1!, In 1964 the wild spawn-on-kelp fishery expanded to the Hydaburg and Sitka

areas and a total of 199 tons were harvested from ail three areas.

Management reported that the "1966 fishery in all three areas: Craig, Hydaburg

and Sitka, reflected a continuation of the extremely rapid annual growth that has characterized

the herring spawn fishery since its inception"  Rosier et al. 1967a!. Both the number of
pickers and the number of processors doubled from 1965 to 1966. In the Sitka 1966 fishery,
423 pickers took 52 tons of herring spawn-on-kelp in 1.5 hours  Table 4.1!.

In 1967 the number of participating fishers again doubled from the previous year

for the two areas, Craig and Sitka, where a fishery operated  Rosier et ai. 1967b!. In addition

to a two-fold increase in price, processors offered pickers a variety of amenities to lure

pickers to their operation, including skiff and outboard use, meals, lodging and transportation
 Rosier et al. 1967b!. In 1967 pickers came from all over Alaska as well as from out of state

 Rosier et al. 1967b!. The Craig fishery was reduced to just twenty minutes during which 107

tons were harvested by 1,200 pickers using 620 skiffs  Table 4.1!, The 1967 Sitka fishery

lasted forty-five minutes during which 850 pickers harvested 81 tons frotn 425 skiffs.

New management was proposed for the 1968 season including requirements that

pickers harvest in only one of the three areas, and pre-register by a certain date. Also each
picker would receive an individual quota based on the number registered for the fishery
 Rosier et ai. 1968!. But the fisheries never opened due to poor spawning. In 1968 1,736
people registered for the Sitka wild kelp fishery but the herring spawned in areas with little
Macrocystis hence no wild spawn-on-kelp fishery occurred  Parker 1968!. In 1969, 1970, and
1971 people registered for the Sitka fishery but the spawning activity missed the major kelp
beds and the wild spawn-on-kelp fishery was canceled each year  Parker 1969, 1970, 1971!.
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Table 4.1 Southeast Alaska Wild Spawn-Qn-Kelp Harvests.

Fishing
Period

Year Area of Harvest Quota No, of
Harvest  tons'!  tons! Pickers

Date

a! quota included with East Sitka Sound.
1959 Two processors harvested 50.00 tons, No regulations.
1960-61 Fishery was closed.
1968-72 Fishery did not open in Sitka Sound.
l973 Fishery eliminated by Board of Fisheries

Notes:

Source: Rosier et al. 1968, 1967a, 1967b.
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1962 Craig
1963 Craig
1964 Craig

Hydaburg
W. Sitka Sd.

1965 Crai a

Hydaburg
E. Sica Sd.

W. Sitka Sd.

1966 Craig
Hvdaburz

W. Sitka Sd.

1967 Craig
Sitka Sd.

22.00

100.09

114.20

70,50

15.00

144.15

27.71

41.90

21.20

146.44

132 21

52.34

107.22

81.75

None unknown

None est. l50

100 200

50 100

15 15

100 311

50 240

75 200

a l00

100 638

50 435

75 423

100 1200

75 850

Apr. 3-17
Apr. 3-16

Mar. 30

Apr. 22
Apr. 8-10

Apr, 2
Apr. 21
Apr. 22
Apr. 15
Apr. 4
Apr. 25
Apr. 13
Apr. 3
Apr. 14

15 days
14 days
12 hrs.

7 hrs.

3 days
4 hrs.

1.5 hrs.

3 hrs.

2 hrs.

1.5 hrs,

1 hr,

1.5 hrs.

20 min.

45 min.



At the December 1973 Board meeting the commercial spawn-on-kelp fishery was

eliminated at the request of the Craig Fish and Game Advisory Committee  Alaska Board of

Fish and Game 1973!. "Due to problems in managing the increasingly large numbers of

participants, in addition to public disfavor with the fishery, 1967 was the last year for any

significant commercial harvest of herring spawn-on-kelp"  Moberiy 1973!. The Board cited

low stock abundance in the late 1960s and early 1970s and felt that the newly developing sac-

roe fishery produced the most valuable harvest  Tingley 1993!.

The Alaska commercial sac-roe fishery was initiated in the Cook Inlet and Prince

William Sound areas in 1964 when 23,000 pounds of roe were produced for export to Japan

 Reid 1972, Olson 1970!, By 1969 fishermen were making as much as $10,000 per boat at

$40 per ton of herring  Olson 1970!. The fishery quickly expanded to other areas around the

state. The Board of Fisheries developed and modified these fisheries over a twenty year

period. There are twenty some herring stocks through out the state which support over forty

herring fisheries. Same like the Sitka Sound, Prince William Sound, Togiak, Kodiak, Cook

Inlet, and Norton Sound stocks support medium to large scale fisheries, while others like the

Lynn Canal, ar Nunivak Island stocks are small and fisheries may not occur every year. Most

of these fisheries developed in the late 1960s or ear}y 1970s. The early fisheries developed

with one gear type, e.g. seine, and then expanded to include other gear types over time. The

Arctic- Yukon-Kuskokwim, developed later and almost exclusively as gillnet fisheries.

There are four sac-roe fisheries in Southeastern waters: Sitka Sound, Lynn Canal,

Kah Shakes, and Seymour Canal  Figure 4.5!. In recent years, Sitka Sound has accounted for

the bulk of sac-roe landings. Currently the Sitka Sound and Lynn Canal fisheries are fished

only by seine gear and the Kah Shakes and Seytnour Canal fisheries are fished only by gillnet

gear, During the early years of these fisheries several of the areas were fished by both seine

and gillnet gear. The sac-roe inanagement strategy is currently aiined at two major goals: 1!

to time openings for best recovery of roe and 2! ta ensure that the fishery can be managed at

the desired harvest level  Valentine et al. 1977!.

itka n i ac-R ' h

The Sitka fishery began in 1964 when 234 tons of bait herring entered the roe

market. [n 1969 a considerable amount of frozen herring bait was shipped to Japan

presumably for the sac-roe industry  Parker 1970!. By 1972 a large inajority of the Sitka bait
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herring quota was taken for sac-roe and only a small amount for the bait fishery  Parker

1972!. In 1973 the Sitka area sac-roe fishery received a 700 ton quota and the bait fishery

received a 359 ton quota.

At the December 1973 Board meeting a herring use policy was adopted to "...

curtail the wasteful practice of harvesting herring for the simple purpose of extracting roe ...

and to manage Alaska's limited herring resources in a manner that will permit their fullest

utilization as food and bait"  ADFG 1973!. The Board adopted a 2,500 ton ceiling for the

Southeast sac-roe fisheries  ADFG 1974!. The Sitka Advisory Committee unsuccessfully

proposed to limit the Sitka Sound sac-roe fishery  Alaska Board of Fish and Game 1973!. In

1974 the sac-roe fishery received a 600 ton quota which was slightly exceeded  Figure 4.6!.

The evening before the sac-roe fishery a meeting was held with fishermen to lay out the rules

for the fishery. The cooperative effort by participating seiners and a few gillnetters was

probably due in part "to the threat of closure of this fishery by the Board of Fish and Game"

 Parker 1974!.

In 1975 the sac-roe fishery harvested 1,361 tons, approximately triple the quota

 Parker 1975!. The fishery lasted 1 hour and 30 minutes during which 28 seine and 12

gillnetters participated  Parker 1975!. The Board of Fisheries met that winter and voted to

freeze further expansion of the sac-roe fieet  Rosier 1977!.

They increased the Southeast sac-roe harvest to 3,000 tons and provided that the

actual harvest in each area be based on the best information  ADFG 1976!. In 1976, 38

seiners harvested approximately 795 tons of herring from Sitka Sound proper although

approximately 1,300 tons were taken in all of the Sitka areas. The Sitka Sound herring

biomass was estimated to be below the threshold level and no fishery occurred in 1977. The

Southeast sac-roe seine fishery was limited entry in 1977.

In 1979 the Board adopted a new policy statement "to minimize the harvest of

younger age fish"  Parker 1979!. Their policy was first tested that spring when the Sitka

spawning stock was comprised largely of small 3 year olds which threatened the opening of
the fishery. The new Board policy to reduce the harvest of small, young fish threatened the
opening of the fishery  Parker 1979!. Fishermen decided to equally divide the harvest among
permit holders. after which the Department opened the season  AOFG 1983!.

This cooperative arrangement occurred three more times since 1979. In 1988,

one of the highest guideline harvests of 9,200 tons was set for the fishery  Larson 1989!.
However, the stock was comprised largely of young, small, fish. The permit holders voted to

divide the quota, giving each permit holder 177 tons to harvest on a non-competitive
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basis. The entire quota was taken over an 11 day period but roe percents averaged only 9.5

percent yielding low market prices  Larson 1989!. In 1989 there was a high abundance of fish

again but the fish were still small. After weeks of waiting management was not able to locate

a harvestable school of large fish. The permit holders again agreed to fish cooperatively in
attempts to find sets of larger size fish which would provide a better price. In 1991 the

biomass was smail and the quota was under 2,000 tons. ADFG was concerned it could not

manage a fishery on such a small quota and held off on opening the fishery until a voluntary
fishing cooperative was formed.

The 1993 season was unusual both in volume harvested and harvest strategy. A

9,700 ton guideline harvest was announced. Processors were concerned about handling such

a large amount in a potentially short fishery. They decided beforehand how much fish would

be harvested per day, based on the number of seiners each company had on contract

 Punderson 1993!. This was a different type of cooperative in that fishermen did not vote to

pool and equally divide the harvest, Fishermen, for the most part, held to agreements made

with their processor, The fishery lasted eight days during which a somewhat orderly fishery

occurred  Punderson 1993!, Since limited entry the harvest has averaged approximately

5,000 tons annually.

The Lynn Canal stock is small and is managed according to a 5,000 ton threshold

level. The stock has been fished since 1976 but because the threshold is often not reached a

fishery is not opened every year. During its first three years of operation; 1976, 1977, and

1978, both seine and giilnet gear operated in the fishery. In 1979 the fishery did not open due

to a low biomass. In 1979 the Board of Fisheries re-allocated Lynn Canal exclusively to seine

gear in exchange for Seymour Canal becoming an exclusive gillnet fishery.

The Lynn Canal fishery is relatively small compared to the Sitka seine fishery

 Figure 4.6!. Harvest levels have averaged less than 700 tons during years when a fishery

occurred. The Lynn Canal fishery was open for three years after it was allocated to seine gear

in 1980. The stock was over-harvested in 1982 and the fishery has not been opened since

then.

Fifty one boats currently participate in the two Southeast seine sac-roe fisheries.

Since 1982 only the Sitka fishery has been open although the Lynn Canal stock could

improve, and provide for a fishery. The market value of the Southeast seine sac-roe permits

has ranged between $175,000 and $500,000  Pacific Fishing various!,
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Kah hakes illnet ac-R i her

The Kah Shakes  Cat Island! fishery is the larger of the two gillnet fisheries in

Southeast with a 5,000 ton threshold level. Sac-roe landings were inade in 1973 and then

none were recorded until 1976 when the sac-roe fishery re-opened, By 1979, 92 vessels

registered for the fishery and 528 tons were taken  ADFG 1983!. Up until 1980 the harvest

averaged under 500 tons annually  Figure 4,6!. During the 1980s the annual harvest for the

decade averaged less than 2,000 tons. In 1990 there was no fishery at Kah Shakes as the

biomass was well below the threshold level  Larson and Minicucci 1991!. During the last

five years the annual harvest has averaged under 1,000 tons.

ev our anal 1 n t ac-Roe F herv

The Seymour Canal fishery is much smaller with a 3,000 ton threshoid level

which is not always exceeded in order to allow a fishery. The stock appears to be a slower

growing stock which may not be suitable for a sac-roe fishery  ADFG 1984!,

During the first four years of the fishery, from 1976 to 1979, it was a seine fishery

with harvest levels averaging less than 500 tons annually. In 1979 the Board of Fisheries

changed the Seymour Canal fishery to a gillnet only fishery in exchange for giving seiners

sole access to the Lynn Canal stock. The Hoonah Sound stock was also allocated to the

gillnetters at this time.

The Seymour fishery has been opened intermittently over the years. Since it was

established as a gillnet only fishery in 1979 it has been closed several times. During years

when a gillnet fishery occurred the harvest has averaged around 400 tons annually  Figure

4.6!.

The Southeast sac-rae gillnet fisheries, Seymour Canal and Kah Shakes, are also

limited to entry, and by 1994, 107 permanent permits had been issued  Iverson and Dinneford

1995!. During the twelve reportable years the average permit price has been $32,130  Iverson

and Dinneford 1995!.

A fresh bait pound fishery is permitted in six areas in Southeast. Floating

impoundments are placed in a bay, herring are caught by seine gear then released into the
pound and from there sold as fresh bait. Sitka is the only area where there has been a
consistent harvest over the last ten years  Funk 1992!. The annual harvest from the bait

pounds averages around 39 tons  Larson 1989'!.

43



ah und awn- n-Eel Pound Fi her

In 1979 the Board of Fisheries allocated the Hoonah Sound stock away from the

bait fishery and to the gi11net fishery. However no gillnet harvests occurred because the stock

remained below its threshold level. At a 1989 meeting the Board of Fisheries removed the

Hoonah Sound stack from the gillnet fishery and allocated it to a new spawn-on-kelp pound

fishery  Figure 4,5!,

A closed pounding operation involves releasing sexually mature herring inta a

closed net impoundment. Macrocysris kelp is hung in the pound like clothes from a

clothesline. After the herring spawn on the kelp the herring are released and the egg-laden

kelp frands are collected, graded, trimmed, salted, brined and sold.

The fishery first opened in 1990 with an established 11 ton guideline harvest of

spawn-on-kelp requiring an estimated 150 tons of herring. As a new fishery, it was open to

entry and in the first year of the fishery 400 applications were received for the fishery

although only 128 pounds were put in the water and qualified for the fishery. During its first

six years of operation the annual harvest has ranged between 11,9 tons and 32.7 tons  Table

4.2!, The average income per pound has steadily increased from $1,657 in 1990 to a

maximum of $11,235 in 1994  Funk 1994!. The average price per pound has steadily

increased from $6.90 per pound to $21.45 per pound in 1995. The number of pounds

operating each year has ranged between 104 and 132  ADFG 1994a!. The actual harvest has

consistently exceeded the 11 ton harvest quota and management has not yet succeeded at

controlling for the harvest guideline. The Hoonah Sound pound fishery will be closed for the
1996 fishery due to an estimated low spawning biomass.

The Craig/Klawock herring spawn-on-kelp pound fishery began in 1992 after the

Board of Fisheries approved a proposal to create the fishery at the winter 1991 meeting. The

pound fishery receives 15 percent of the total quota with the pre-existing bait fishery
receiving 85 percent of the quota  ADFG 1991!. This was the first re-allocation of herring
away from an active fishery since 1980. The fishery operates similarly to the Hoonah Sound

herring fishery.

During the first four years of operation the Craig/Klawock fishery has increased
in ex-vessel value from approximately $180,000 in 1992 to $1,000,000 in 1995 and the
average price per pound has increased from $3.50 to $19.00  ADFG 1995b!  Table 4.2!. The
number of pounds in the fishery has varied from 248 in the first year to 147 in 1994.
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During this time the product quota, which varies, has ranged from 8.7 tons in

1995 to 32.3 tons in 1992. The total harvest has varied from a low of 5.7 tons in 1993 to a

high of 25.7 tons in 1992. The harvest exceeded the guideline quota in 1994 and 1995. The
quality of the product has increased, and the top ex-vessel price for 1994 was estimated at $25

per pound  Funk 1994!.

Both the Hoonah Sound and Craig/Klawock herring spawn-on-kelp pound

fisheries were approved for limited entry to only those who participated as permit holders and

commercially harvested prior to January 1, 1995  CFEC 1994!. For the first four years of the

Hoonah Sound fishery there were 192 unique participants of which 21 percent were from
Sitka, 78 percent resided in Southeast, and 86 percent were from Alaska  Tingley 1993!.

During the first two years of the Craig/Klawock fishery there were 237 unique participants of
which 51 percent were from the Craig/Klawock area and 93 percent were Alaska residents

 Tingley 1993!. A number of fishermen participated in both spawns-kelp fisheries although
timing of the herring spawn and subsequent fishery can vary considerably from year to year
making it difficult to consistently participate in both.

Macrocystis integrifolia, the largest of the brown macro-algae, is used as an

edible substrate upon which herring eggs are attached during spawning in the Southeast and

Prince William Sound spawn-on-kelp pound fisheries. The wild herring spawn-on-kelp

fisheries in Prince William Sound and Togiak use two other algae, Laminaria and Fucus.

Macrocystis attaches to the ocean's bottom with a hold-fast which resembles a

plant's root system. A long rope-like stipe  stem! rises from the hold fast off of which large
blades are attached. The blades are attached to the stipe with a bulb-like pneumatocyst which
keeps that portion of the plant floating in the water column. There is no regeneration of the
blade or stipe once it is removed. The plant grows relatively fast in the spring when light and
nutrients are at an optimum.

Macrocystis is distributed from California north to the Sitka area. It grows in
scattered areas throughout the westcoast af the Southeast Alaska archipelago; although, stock
levels are variable depending onenvironmental conditions, Macrocystis grows abundantly
along the westcoast of Prince of Wales Island in the Craig, Klawock and Hydaburg areas but
grows less abundantly around Sitka, its northern distribution range. Because of its limited
distribution in Alaska, Macrocystis is imported to the Hoonah Sound and Prince William
Sound fisheries from the Craig/Klawock and Sitka Sound areas.
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Demand for the kelp increased from less than 15 tons annually prior to 1984 to an

average of 22 tons annually from 1985 through 1988 to provide for the Prince William Sound

fishery  Larson 1989!. Demand again increased by an additional 4 to 5 tons, which are

needed annually for the Southeast Hoonah Sound and Craig/Klawock spawn-on-kelp pound

fisheries.

Craig, Klawock, Hydaburg, and Sitka are the inajor areas where herring roe on

Macrocystis kelp and hemlock branches, is taken by local residents for custoinary and

traditional uses. The spawn-on-kelp subsistence fishery is regulated through the issuance of

permits which limit the harvest to 32 pounds of product per person and 158 pounds per
family. The subsistence spawn-on-kelp harvest levels vary greatly and depends on finding
spawn-on-kelp. If herring do not spawn in the kelp bed areas the kelp harvest is limited. The
Southeast harvest is reported to range between a low of 962 pounds in 1989 and a high of
8,827 pounds in 1987. Since 1979 the harvest has averaged 3,200 pounds annually.

The Board of Fisheries has received several requests to close the Craig/Klawock

area to harvesting Macrocystis for the Prince William Sound cominercial pound fishery but
the requests were denied. With the creation of the two new pound fisheries in Hoonah Sound
and in the Craig/Klawock area, subsistence harvesters are concerned kelp will be illegally
taken from traditional subsistence harvest areas to meet the spawn-on-kelp pounds.

The seven member Board of Fish and Game and subsequently the Board of

Fisheries is charged with approving regulations and management plans for Alaska's fisheries.
Other than a split from a joint Board of Fish and Game into two separate boards in the winter
of 1975/76, there have been few structural changes in the Board. Over time the process has

changed from reviewing proposals for each fishery every year to a triennial review.
Participation in the Southeast herring fisheries has varied over the years as

fisheries closed, evolved or opened. The Board of Fish and Garne and subsequently the
Board of Fisheries has changed the herring fishery designations several times since the early

1970s when fishing districts were created.
In 1973 the Board of Fish and Garne agreed to end the wild spawn-on-kelp

fisheries at the request of local residents and staff  Alaska Board of Fish and Game 1973!. In
addition they placed a ceiling of 2,500 tons on the Southeast sac-roe harvest.
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In December 1975 the Board of Fish and Game considered, among several

proposals, one to discontinue the herring sac-roe fishery  Bergmann et al. 1981!. The

proposal failed. The Board established nine gillnet areas and maintained the seine sac-roe

areas, increased the Southeast sac-roe quota from 2,500 tons to 3,000 tons, and asserted that

any further expansion would go toward the bait and food fishery.

At the spring meeting in April 1976 the Board considered a "statement of

provisional policy on utilization of herring resources" which addressed the need for policy

and noted the strong opposition to the sac-roe fishery  Anonymous 1976!. "Policy is required

to guide development of the fishery through conflicting thoughts on: 1! the harvesting of any

herring, 2! the allocation between two economically independent fisheries, and 3! the degree

of utilization for the roe herTing fisheries"  Anonymous 1976!. The statement of provisional

policy document focused on the need for reducing waste in the sac-roe fishery.

During the 1970s several areas were fished experimentally for sac-roe but

permanent fisheries were never established in those areas. There were numerous attempts to

eliminate fishing on small herring stocks to ensure a source of feed for salmon and maintain

the natural balance of the local ecosystem. There were also numerous proposals requesting

re-allocations of Southeast herring. Changes to Southeast herring fisheries have been limited

despite the many proposals submitted during the 1970s and 1980s. During this time several

areas which had been designated as gillnet areas were subsequently changed after no gillnet

fishery occurred in the area, due to low biomass levels.

The Board of Fish and Game split to separate Boards creating the Board of Fish

and the Board of Game in 1975. During the early 1970s the Commercial Fisheries Entry

Commission was created. Limited entry was established for the Southeast sac-roe fisheries in

1977.

Seine and gillnet areas were again changed in 1980 at the request of the Southeast

Seine Boat Owners and Operators  Alaska Board of Fisheries 1979!. Seymour Canal became

gillnet only and Lynn Canal became seine only. This designation of two seine areas, Sitka
Sound and Lynn Canal, and two gillnet areas, Seymour Canal and Kah Shakes continues up to

today.

Proposals submitted to the Board in 1984 included: to rescind all sac-roe fisheries
in Southeast; to open some winter bait areas to sac-roe; to make Tenakee inlet a sac-roe
fishery; to allow pounding in Kah Shakes area; and to open several areas for open pounding.
These proposals were either voted down or not acted on  Larson 1984!. Similar proposals
were submitted to the Board at the December 1985 meeting. Proposal 332 to create a spawn-

on-kelp fishery in Sitka Sound, submitted by the Sitka Advisory Committee, was voted down.
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However, at the meeting the Board stated its willingness to consider such a fishery for an area
tiot currently being utilized  ADFG 1986b!. During the 1986/87 Board cycle Southeast

herring proposals submitted included to allocate 15 percent of the Southeast sac-roe quota to

the gillnet fishery, and to establish a pound fishery in Peril Straits  Hoonah area!. Both
proposals failed.

During the 1988/89 season the Hoard of Fisheries considered several dozen

Southeast herring proposals  ADFG 1988!. The majority of the proposals sought to re-

allocate portions of hemng stocks to additional gear types. Proposal attempts included to

open several areas to gilltietting; to close down herring harvesting areas; and to divide the
Sitka sac-roe quota among the 52 permit holders. Each of the proposals was considered and

voted down by the Board. A number of proposals sought to establish a new spawn-on-kelp

fishery in the Sitka Sound, Craig/Klawock or Hoonah Sound area. The Board of Fisheries
considered and deliberated over this block of proposals for almost three days including
several night sessions. Three proposals sought to allocate a portion of the Sitka Sound stock
to this new fishery, citing local participation in the new fishery as a goal. It was also

suggested that the establishment of a local fishery would broaden the economic tax base. The
Board of Fisheries discussed concerns about matiaging a fishery which could look similar to
the chaotic wild fisheries of the 1960s and the issue of allocating away from the Sitka sac-roe

seine fishery. The proposals failed.

Three 1988/89 proposals sought to allocate away from the Craig/Klawock winter

bait fishery to create a local spawn-on-kelp fishery. The Board in its deliberations voiced
concerns about the lack of funds to manage a new fishery, the stock status, the possible large

number of participants, potential competition with subsistence harvesters, and the allocation
away frotn the bait fishery  ADFG 1989!. The proposals failed after hours of deliberation.

One proposal sought to establish a new herring spawn-on-kelp fishery in the
Hoonah Sound area, targeting a small unfished stock. In denying the 1985 request to

establish a herring spawn-on-kelp fishery the Board had stated its willingness to look at
establishing such a fishery where the herring stock was not being fully utilized. The Board
was advised that the Hoonah Sound stock had been allocated to the gillnet fleet but had not
been fished because the stock had not surpassed the threshold level. Management was

concerned that even if the threshold level was reached an orderly gillnet fishery would be

difficult to manage with one hund~ed gillnet boats fishing a small quota. During its
deliberations the Board heard manage,ment was willing to lower the threshold level to
accommodate an approximate 131 ton harvest  ADFG 1989!. The Board voted in favor of the
proposal and created the first herring spawn-on-kelp pound fishery in Southeast Alaska. The



Hoonah Sound fishery uses a small discrete stock and is not in close proximity to any

community  Figure 4.5!.

During the 1990/91 cycle the Board of Fisheries again considered several
Southeast herring proposals. Establishing a spawn-on-kelp pound fishery using a portion of
the Sitka Sound herring stock was again proposed and considered. The proposal would have
allocated 10 percent of the harvestable surplus to a newly established open pound herring
spawn-on-kelp fishery. At the time of the proposal the average annual harvest in Sitka Sound
since 1977, when limited entry was imposed, was 4,700 tons  De Jong 1990!. The harvest had
ranged from a high of 12, I.35 ton in 1989 to a low of 234 tons in 1978. Ten percent of the
1991 estimated harvestab1e surplus of 3,200 tons would have resulted in allocating 320 tons
of the herriiig to the new fishery which would likely produce 40 tons of product.

ADFG identified several inanagement issues. Easy access to the fishery would
likely draw numerous participants and could inake management difficult. Where to locate a
fishery with a large number of harvesters in the Sitka Sound area was a noted concern.
ADFG suggested that excessive activity from a number of small boats could negatively
impact herring distribution, "It has been documented in the Kah Shakes gillnet fishery that
excessive boat traffic on traditionaL spawning areas has caused herring to move and spawn in
other areas"  DeJong 1990!. It would have been necessary to find an area where potentiaL
conflicts between the two cominercial gear types could be reduced or eliminated. Another
difficulty was anticipated to be finding Macrocystis beds to collect the substrate for the
commercial fishery since the local Sitka Sound area is designated for subsistence harvests
only. The nearby Hoonah spawn-on-kelp fishery takes Macrocysris from local non-
subsistence areas. Final1y a new spawn-on-kelp fishery was expected to cost $60,000

annually to manage. The proposal failed.
Also at the 1990/91 meeting a Craig/Klawock herring spawn-on-kelp pound

proposal requested an allocation away from the existing bait fishery. Supporters of the
proposal argued that the new fishery would provide significant economic returns to the 1ocal
communities. They also reminded the Board of the historic wild spawn-oii-kelp fishery,
suggesting this proposal would re-establish the spawn-on-kelp fishery in the area. In addition
the two local Native village corporations agreed to pay for the development of the
rnanagernent plan. The Board approved the proposal with an allocation of 15 percent of the
guideline harvest.

Another 1990/91 proposal sought to open small herring stocks to harvest by
gillnet gear by reducing the stock threshold levels so that harvestable surpluses could be made
available, It would have allowed an allocation of 4 to 5 ton quotas to gillnetters through a
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lottery  Larson 1990!. The stocks referenced were mostly designated to the winter food and
bait fishery and most are managed with a 2,000 ton threshold level. Previous fishery
designations for several of these stocks have changed from one gear to another although little
fishing has occurred in any of the areas  Larson 1990!. ADFG reported that it was not
feasible to do spawning studies to estimate stock size for many of the smaller stocks  Larson
1990!, If approved, the proposal would have required that herring be allocated away from
existing fisheries and that threshold levels be lowered. The proposal failed.

The 1993/94 Southeast herring proposals covered several different topics.
Several proposals sought to allow fishers, on an emergency basis, to convert to another type
of gear to prevent waste, and to allow gillnetters to fish in Sitka Sound when the herring are
small. The Board determined that they did not have jurisdiction over gear conversions and
did not act on the proposals. A number of unsuccessful proposals sought to increase the
threshold levels for most of the Southeast hemng stocks which would have seriously reduced
or caused closures in the sac-roe fisheries. Another proposal which failed sought to allow
sac-roe permit holders to convert to spawn-on-kelp pound gear. Several proposals seeking to
establish a bait fishery in Sitka Sound also failed  Alaska Board of Fisheries 1993!,

The Board will address the Southeast herring fisheries in the 1996/97 meeting

cycle. Re-allocation will likely be a topic once again.

Qt ~

The Prince William Sound  Figure 4.3! herring fisheries started in the late 1960s
and expanded over time. The seine and gillnet sac-roe, wild spawn-on-kelp, spawn-on-kelp
pound, and food and bait fisheries evolved from 1969 to 1980. In 1980 the Board of Fisheries
established a management plan which recognized and provided for the giHnet and seine sac-
roe, wild spawn-on-kelp, and spawn-on-kelp pound fisheries  Alaska Board of Fisheries
1980b!. The Board noted that the plan could be changed as information became available.
Prince William Sound herring have been managed as a single stock since 1986 with a
threshold level of 7,000 tons and a guideline harvest rate that slides between 0 and 20 percent.
In 1986 the Prince William Sound herring stock was allocated among the various gears. The
allocation has varied only slightly since then and currently stands at: 58.1 percent for seine
sac-roe, 16.3 percent for food and bait, 14.2 percent for the spawn-on-kelp pound, 8 percent
for the wild spawn-on-kelp, and 3.4 percent for the gillnet fisheries.

The threshold level increased by small increments until April 1994 when the
Board of Fisheries increased the biotnass threshold level from 8,400 tons ta 22,400 tons at the
request of the staf'f biologists, who estimated the higher threshold level reflects 25 percent of
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the long-tenn, unfished, biomass for the area. The higher threshold level allows for an

orderly fishery when the stock is near the threshold level  Morstad 1996!. With a threshold
level of 8,400 tons, a quota of 840 tons �0 percent of the threshold! could be difficult to

manage considering the amount of gear in the fisheries; whereas, with a 22,000 ton threshold
level the smallest quota available would be 2,200 tons.

From 1969 to 1991 the total harvest averaged 6,500 tons annually  Baker et al.

1991!. The Exxon Valdez oil spill in 1989 closed the fishery in 1989, and may be a factor

contributing to the low stock and closure of the fisheries since 1994.

The Prince William Sound seine sac-roe fishery began in 1969, along with the

wild spawn-on-kelp fishery, when five boats harvested 325 tons of herring. Participation and
harvest increased during the 1970s. The harvest averaged 3,223 tons per year for the first ten

years the fishery operated  ADFG 1995c!  Figure 4,7!. The sac-roe seine fishery was limited
to entry in 1977. By 1994, 103 permanent permits had been issued with 84 held by Alaskans

 CFEC 1995!.

During the 1980s the average harvest increased to 7,123 tons annually. The

gillnet sac-roe and spawn-on-kelp pound fisheries were established during this time. The
fishery was closed in 1989, after the Exxon Valdez oil spill released millions of gallons of
crude oil into Prince William Sound waters, in traditional herring spawning areas. For the

first three years in the 1990s a seine fishery operated, and the harvest averaged 12,356 tons

annually.

In 1994 there was no spring herring fishery in the Prince William Sound area.
The spawning biomass was initially estimated at 30,000 tons which would provide for a
fishery; however, during the spring in-season surveys management estimated that the stock
was probably closer to the threshold level of 22,000 tons  Funk 1994!. Fishermen sat around
and waited for an opening but none were announced. The herring roe fisheries have not been
opened since. Several studies are being conducted to determine the possible impact of the oil
spill on the herring biomass.

Wi w n

The wild harvest of herring spawn-on-kelp alsc began commercially in 1969
when 3 permits were issued and 2.7 tons harvested. Ribbon kelp  Laminaria sp.!, sieve kelp
 Agarum sp.! and hair kelp  Desmarestia sp.! are harvested in this fishery  Tingley 1992!.
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The fishery developed quickly and as many as 1,000 pertnits were issued in one

year with up to 458.5 tons of product harvested  Frigden 1979!. During the 1970s the harvest

averaged 457 tons annually  ADFG 1995c!. In 1977 the Board of Fisheries addressed the

developing fishery and made several changes including eliminating grappling as a means of

harvesting and requiring that the wild kelp be picked by hand leaving a portion of the kelp

blade to promote re-growth of the blade. This effectively changed the fishery to a dive

fishery, eliminating non-divers.

During the first four years of the 1980s the fishery averaged 164 tons annually

with up to 200 divers participating  Figure 4.8!. The fishery was closed in 1984 due to

sporadic spawning. From 1985 through 1988 the annual average harvest dropped to 66 tons

and the number of divers dropped to around 100. The fishery was closed in 1989 due to the

oil spill. The wild spawn-on-kelp quota was decreased by the Board of Fisheries over several

years in the early 1980s in response to requests for re-allocations to the newly developing

spawn-on-kelp pound fishery.

During the first four years in the 1990s the harvest increased again to an average

of 161 tons annually and participation again increased to about 200 participants  ADFG

1995c!. The fishery has been closed since 1994. The Commercial Fisheries Entry

Commission received a petition, after the 1991 fishery concluded, to limit entry into the wild

harvest fishery. The petition was in response to a change in the wild harvest fishery in 1991

when pickers started harvesting spawn-on-ficus. This kelp occurs in the upper tidal tone and

is available for picking by non-divers; hence, the number of pickers increased in 1991.

Average income from the fishery is low averaging between $1,000 and $5,000 per year. Ex-

vessel prices vary between $.66 per pound and $1.89 per pound  Tingiey 1992!. The petition

was denied.

The first harvest by gillnet gear was recorded in 1974, five years after the seine

and wild harvest started. One boat participated in the sac-roe fishery in 1977 then 40 boats

participated in 1978  Pirtle 1980!. Gillnetters were excluded from the fishery in 1979. The

Board met in the winter of 1979/80 and spent several days discussing the Prince William

Sound herring fisheries. The Board agreed to re-establish a gi1lnet fishery, once limited entry

was agreed to, and provided for a maximum 250 ton quota  Alaska Board of Fisheries 1980a!.

Liinited entry was instituted and 24 permanent permits were issued  CFEC 1983!. During the

1980s the gillnet harvest averaged 343 tons annually.
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This fishery was also closed in 1989 due to the oil spill. The fishery was open for

the first four years in 1990 with an average harvest of approximately 400 tons annually, The

gillnet fishery has been closed since 1994.

wn- n-Ke ou h

The Board adopted regulations allowing for a herring spawn-on-kelp pound

fishery after several days of debate at the winter 1979/80 meeting. Wild spawn-on-kelp

fishermen voiced concern that the wild product would become inferior as ripe herring were

removed to pounds instead of being allowed to spawn on the available wild kelp beds. They

were also concerned that the use of seines to collect herring in the local spawning areas could

damage kelp beds. Finally they were concerned that the seining of herring could cause a

general dissipation of herring resulting in spawning in a larger area and a decrease in the

value of wild product due to lighter spawning densities on wild kelp  Frigden 1979!. An ad

hoc committee was formed, and at their recommendation, the Board adopted a management

plan which provided for a pound fishery with a limited quota  Alaska Board of Fisheries

1980a!.

The first landings were recorded in 1980 when 1.3 tons of product was landed by

14 permit holders  ADFG 1995c!. The kelp, Macrocystis, used in this fishery is imported

from the Craig/Klawock areas because it does not grow in the Prince William Sound area,

During the 1980s an average of 123 tons of spawn-on-kelp were harvested by approximately

122 permit holders  Figure 4,8!. The pound fishery was allocated 8 tons in 1980 and each

year thereafter the pound quota increased while the wild spawn-on-kelp harvest decreased.

By 1989 closed pounding received 85 tons with a parallel decrease in the wild harvest of

spawn-on-kelp. The fishery was closed in 1989 due to the oil spill.

The CFEC limit entry into the fishery in 1987 and by 1994, 128 permanent

permits had been issued  CFEC 1995!. There were six years when more than 3 permits were

transferred and the average sale price for those years was $45,514 with the price ranging

between $24,519 and $61,375  Iverson and Dinneford 1995!. Market prices for the limited

entry permits are currently estimated to be around $20,000  Pacific Fishing various!.

Harvests during the first four years of 1990 averaged 163 tons annually. Participation

dropped froin around 120 in the first three years to 52 permit holders in 1993 with a

corresponding drop in hndings.
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There were bait landings in the late 1960s and early 1970s but there was no

official quota dedicated to the fishery until the 1977/78 season. During the l.970s the average
harvest was 770 tons annually, During the 1980s the average harvest increased to 1,000 tons

annually, with a 1.400 ton per year guideline harvest. During the early 1990s the harvest
averaged 2,815 tons annually with a guideline harvest of 1,875 tons. Participation in the

fishery has ranged between 4 and 17 boats and the fishery remains open to entry  ADFG

1995c!.

Gulf of Alaska herring fisheries occur at Cook Inlet, Kodiak, Chignik, and a few

other areas  Figure 4,3!, The lower Cook Inlet, or Kamishak, sac-roe seine fishery harvest has

averaged around 3,000 tons annually since 1985. The harvests have ranged between

approximately 1,000 and 6,000 tons annually. In 1994, 2,152 tons were harvested. The Cook

Inlet fishery was limited to entry in 1977 and by 1994, 73 permanent permits had been issued.

There are several other very small designated harvest areas in Cook Inlet. These areas have

small and inconsistent harvests, and a fishery may not be opened every year.

The Kodiak herring seine sac-roe fishery began in the mid 1960s. The annual

harvest has fIuctuated over time. The Kodiak herring fishery is unique in that it is based on

small stocks harvested in dozens of bays and inlets  Burkey and Reid 1988!. In 1978

gillnetters were allowed to fish in the area  Burkey and Reid 1988!. From 1978 to 1988 an

average of 53 seiners and 78 gillnetters participated in the sac-roe fisheries.

In 1980, the Commercial Fisheries Entry Commission began the process of

limiting entry into the Kodiak seine and gillnet herring fisheries  CFEC 1981!, By 1994, 102

gillnet and 69 seine permanent permits had been issued, The Kodiak herring fishery has an

average value of $1.2 million from 1978 to 1988  Burkey and Reid 1988!. In 1994 66 seine

and 57 gillnet boats harvested 5,893 tons out of a 6,000 tons quota  Funk 1994!.

The Kodiak and Shelikof area food and bait fisheries have a long history with

landings dating back to 1912. Harvest levels have varied over the decades but average a

couple of hundred tons annually. There are two bait fisheries in the area based on two

separate stocks. The Kodiak area bait quota cannot exceed 10 percent of the actual Kodiak
herring roe harvest in the preceding season. In addition the Shi;likof food and bait fishery is
limited to 2 percent of the Kamishak stock  Funk 1992!.
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The Chignik sac-roe fishery has been closed since 1990  Funk 1994!, There are

several fisheries along the Alaska Peninsula and Aleutian chain. The total harvest from these

areas is generally around 1,000 tons. Harvest level and participation varies frotn year to year.

Bristol av 'ak Al ka

During the 1950s, 1960s and early 1970s Japan and Russia trawled for herring in
the eastern Bering Sea  Funk 1988!. The foreign fishery expanded until the passage and

implementation of the Magnuson Fishery Conservation and Management Act of 1976. The

North Pacific Fisheries Management Council phased out foreign herring fishing in the late

1970s  Skrade 1980!, While there are several commercial fisheries in the Bering Sea region,

the Togiak or Bristol Bay fishery, due to its size and importance in Alaska, will be the only

fishery from this region receiving extensive review. Togiak harvest levels have ranged

between a low of several thousand tons to a high of around 25,600 tons since the mid 1970s

 Table 4.3!.

The first conunercial fishery for herring roe began in the late 1960s  Skrade

1980!. The fishery was small for the first decade including two years when the fishery did not

operate because there was no buyer  Middleton 1983!. "Due to a decline in worM herring
stocks and increasing tnarkets, a growing interest in Alaska hemng resulted in the first

significant growth in the fishery in 1977"  Middleton 1983!. In 1979 Bristol Bay had the

largest sac-roe fishery in the state with several hundred seine and gillnet boats participating.

The Board of Fisheries addressed the expanding Bristol Bay herring fisheries at

its December 1979 meeting and passed several policies and management guidelines. At that

time there was no pre-season forecasting of the harvestable surplus as the forecasting

capabilities were not funded nor adequately developed, Stocks were assessed in-season

leaving fishermen waiting on the grounds to find out the harvestable surplus that would be

available for fishing.

Several fisheries developed simultaneously including a seine and gillnet sac-roe

fishery, a wild harvest of herring spawn-on-kelp fishery, and a winter bait fishery. The
resource was not allocated to the various gear groups.

The gillnet fleet averaged 40 vessels until 1979 when 350 showed up  Skrade et
al. 1987!. The number of gillnet vessels ranged between 106 and 373 between 1979 and 1987

 Skrade et al. 1987!. The purse seine fleet was small, ranging between I. and 4 vessels, until
1979 when the fleet increased dramatically to 175. The number of participating vessels

ranged from 83 to 209 between 1979 and 1987  Skrade et al. 1987!. During this period seine
gear was taking approximately 80 percent of the harvest  Skrade et al. 1987!.
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Table 4.3. Togiak Herring Harvests by Fishery.

Seine

Sac-roe

 tons!

Sac-roe S pawn-on-kelp
Ex- Vessel Ex-Vessel

x $1000 x $1000

Year G illnet

Sac-roe

 tons!  tons!

Source: AOFG 1994b, Middleton 1983.
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1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978
1979'

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

68

18

19

0

32

51

20

56

0

307

619

4,253

2.568

2,235

6.195

4,845

4,729

4,311

3,380

2.533

3,702

2.854

3,033

3,049

4,805
3.585

23

29

9

0

48

0

103

0

0

2,488

7,115

6,380

13,485

10.182

13,789

20,654

14,186

21,049

12,717

12,367

10,536
9,037

9,098

11,472

20,486
14,340

0

0 0 0 0 0 0 0 0
0 0

925

2,833

125

1,504

789

386

256

163

304

144

368

123

449

516

0

7 4 2
0 4 2

24

9

0

447

2,635

6,561

3,055

3,988

6,070

10,450

7,178

13.696

8,648

8,614

14,103

4,983

6,494

6,173

8,818

5,218

8 1
6 8
9 2

19

22

127

116

120

249

95

250

276

284

203

0

187

166

346

448

360

383

254

268



The Commercial Fisheries Entry Commission has decided against limited entry

for the Togiak sac-roe seine and gillnet fisheries, even though it was agreed there was too

much effort on the ground. The Commission felt that locking in a large number of vessels

would be the solution  King 1989!.

The herring spawn-on-kelp fishery began in 1968 with one fisherman taking

54,600 pounds, and has since increased to a 148 ton harvest taken by 194 participants  Skrade

1980, Funk 1994!. Togiak spawn-on-Fiicus is a lower value product than spawn-on-

Macrocystis produced in the Prince William Sound and Southeast pound fisheries. In 1979

fishermen were paid approximately $0.51 per pound for herring spawn-on-kelp  Skrade

1980!. By 1994, the ex-vessel price had increased to $.70 per pound  Funk 1994!. In 1989

500 Togiak kelp pickers harvested 560,000 pounds of herring spawn-on-Fucus in a record
four hours with a value of $400,000  Anonymous 1989!. The Commercial Fisheries Entry

Commission agreed to limit entry into the Togiak herring spawn-on-kelp fishery. Entry was

limited in 1992 and by 1994, 281 permanent permits had been issued of which 279 went to

Alaska residents  CFEC 1995!. The average permit sales price for 1994 was $5,375  Iverson

and Dinneford 1995!.

The Dutch Harbor bait fishery began in 1979 when 817 tons were taken. The

catch was the surplus remaining from the Togiak spring roe fishery quota. The bait harvest

currently averages 2,500 tons annually with generally less then ten boats participating  Funk

1992!. The harvest is based on the Bristol Bay/Togiak herring biomass.

The Bristol Bay Herring Management Plan, adopted in 1988, deducts 1,500 tons

of herring from the guideline harvest to account for loss to the wild spawn-on-kelp fishery.
Seven percent of the harvest guideline level is given to the Dutch Harbor bait fishery. The
remaining 93 percent is divided 75 percent to the purse seine fleet and 25 percent to the gillnet
fleet. A Bristoi Bay management objective "is to strive for the highest level of product

quality with a minimum waste in the sac-roe fishery"  Funk 1994!. The Bristol Bay threshold
biomass is set at 35,000 tons, the highest threshold level in the state. The Bristol Bay herring
harvest averaged l.8,000 tons annually from 1978 to 1988  Skrade et al. 1987!.

There are several herring fisheries which occur in the Arctic, Yukon, and

Kuskokwim  AYK! areas. Commercial sac-roe fisheries are found in Security Cove,

Goodnews Bay, Cape Avinof, Nelson Island, Nunivak Island, Cape Romanzof, Norton
Sound, Port Clarence and Kotzebue  Fig 4,3!, Ail of the fisheries, except Norton Sound, are
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relatively small but provide an important income source to rural, mostly Yupik. communities

in the area.

The Security Cove fishery is small with an annual harvest that ranges between 0

and 570 tons  Anonymous 1996b!. There was no fishery in 1994 due to the late arrival of
processors and fishermen who were participating in the Togiak fishery  Funk 1994!. The

Goodnews Bay gillnet sac-roe fishery is a small but consistent fishery that has produced

between 200 and 1,000 tons annually since 1984.

Initially Nelson Islanders fought commercialization of the fishery but finally

accepted it was inevitable. Islanders submitted their own proposal to the Board of Fisheries

for a small commercial fishery. The fishery which started in 1985 favored local participation,

and protected the subsistence fishery  Pete 199 la, Sparck 1991!. The Nelson Island harvest

has ranged between 0 and 977 tons  Anonymous 1995a, 1989!. The Nelson Island fishery

was limited to entry in 1990 and by 1994, 139 permits were issued of which 133 were held by

Alaska residents  Iverson and Dinneford 1995!.

Two other areas in the AYK region followed and a coinmercial sac-roe fishery

was opened in Nunivak Island in 1985 and Cape Avinof in 1987. The threshold level for the

Nunivak stock is 1,500 tons and this threshold level was not been met in three of the last ten

years, The harvest has ranged between 0 and 500 tons. The Nunivak fishery became limited

to entry in 1990. By 1994, 50 permanent permits had been issued of which 47 went to

Alaskans  Iverson and Dinneford 1995!. The Cape Avinof fishery began in 1987 when local

participants harvested 348 tons. It is a small fishery with annual harvests ranging between 50

and 452 tons.

The Cape Rornanzof gillnet sac-roe fishery has varied in harvest level from a

higher range in the 1980s of approxiinately 1,000 tons per year to a lower range of

approximately 400 tons per year since 1990. The Norton Sound gillnet sac-roe fishery is the
larger of the AYE herring fisheries. Coinmercial fishing was sporadic from 1964 to 1978. In
1979 a seine fleet fished the area and that winter the Board of Fisheries designated Norton

Sound as a gillnet and beach seine only fishery  Lean et al. 1982!. The harvest has ranged
between 0 and 5,000 tons with a gross ex-vessel value that ranges between $2 to $3 million.

In 1987 The Commercial Fisheries Entry Commission proposed and adopted

limited entry for the Norton Sound gillnet and beach seine, and the Cape Romanzof, Nelson
Island, and Nunivak herring gillnet fisheries  CFEC 1988!. The number of permanent permits
in each fishery ranges from a miniinum of 50 in Nunivak to a maximun~ of 241 in Norton

Sound  CFEC 1995!.



In addition, the AYK fisheries were designated superexclusive by the Board of
Fisheries  Alaska Board of Fisheries 1985!. The Board noted the importance of the fishery to

local economies; the difficulties small local boats have in competing with state-of-the-art

herring boats; and the value of the subsistence fishery.

Superexclusive means, in general, that a permit holder, crew member. or vessel
participating in a superexclusive herring fishery may not participate in any other like fishery
 ADFG 1985b!. Efforts have been made to remove the designation from the AYK herring
fisheries; however, the fisheries remain superexclusive  State of Alaska v. Hebert 1991!.

British Columbia herring fisheries have a similar history to Alaska herring

fisheries, although management systeins vary. Commercial herring fishing began along the
British Columbia coast in 1877 producing dry salted herring for an oriental market  Outram
and Humphreys 1974!. This fishery continued to expand and peaked in 1927 with a 85,000
ton harvest. As in Alaska, during the early 1930s, the meal and oil market gained importance

with an average of 100,000 tons harvested each year until 1946. During the late 1940s
catches increased dramatically and an average of 200,000 tons were taken annually until 1965
when there was a sharp decline in herring abundance  Hourston 1980!. These large harvests
in combination with a series of years with poor recruitment, led to the collapse of the
reduction fishery, and subsequent closure of herring fisheries in 1968  PSARC 1995!.

As the stocks recovered they were made available to new fisheries. Following the
1960s population crash the management policy was changed from maintaining catches to
resource conservation, and from maximizing the harvestable tonnage to maximizing the
benefits from the catch to the country as a whole  Hourston 1980!. "Implementation of the
policy required a major overhaul in the strategy for management of the resource"  Hourston
1980!. Spawning escapement quotas were established and only the surplus was made
available to the fishery. The surplus would be allocated by balancing the benefits of
maintaining a diversified market and maximizing the economic return  Hourston 1980!.

Two types of herring populations are recognized by managers in British
Columbia; the large migratory stocks which are fished by the sac-roe and some of the spawn-
on-kelp fisheries, and the smaller residential stocks are fished generally for bait and spawn-
nn-kelp  Stocker 1993!. The herring fisheries are divided into five main management areas,
the Gulf of Georgia, the Westcoast of Vancouver Island, the Central Coast, Prince Rupert
District, and the Queen Charlotte Islands  Figure 4.9!.
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Figure 4.9. British Columbia Herring Roe Fishery Locations.
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A commercial sac-roe fishery was established in 1971 once stocks began to

recover from the reduction fisheries. The fishery expanded greatly during the first ten years

and by 1979 a decline in herring stocks was evident.

Pearse �982! reported that:

The roe herring fishery is extraordinarily hectic due to the unpredictable stocks
and available catch, the inassive and excessive fishing power, the need to limit
the fishing time to the moment when the fish are about to spawn, and the high
values at stake. It is probably the most difficult of fisheries to inanage; fishery
officers. under extreme pressure and great uncertainty, have to try to restrict
openings to a few minutes in many cases, during which fortunes have
sometimes been made.

An area licensing program for the seine and gillnet sac-roe fleet was introduced in

1981, on an experimental basis, and with several major adjustments it has remained in effect.

Under the new licensing program a licensee selects one of the five areas to fish for the year,

and may fish only that area. A ceiling on the number of permits to be fished in each area is

established each year and a lottery deals with excess requests for a given area.

Changes to the program included allowing multiple licenses on vessels through

license leases. Beginning in 1983 management began setting catch quotas well in advance of

the season. In addition areas were redefined in 1985 in response to stock concerns.

The major objective of the licensing plan was to provide resource conservation by

having fewer vessels fishing in each of the areas. The smaller fleets were easier to monitor by
local enforcement. Fewer vessels in an area also allowed for a longer opening and reduced

the amount of gear in the water. A 1985 review of the program  MacGillivray 1986!
concluded that the majority of fishery industry groups were satisfied with the program. The
major drawbacks were the increased risk to the fishermen by fishing in only one of the areas
and a reduction in employment for crew members. The increased risk to the seiners can be

compensated for by leasing additional licenses.
Total roe landings from 1980 to 1995 ranged between 15,681 tons in 1986 and

42,016 tons in 1989 with an average landed value ranging from a low of C$24 million in

1980 to a high of C$91 million in 1987  Fradette 1995!  Table 4.4!. During the 1990s the
British Coluinbia herring landings averaged 39,400 tons annually with an average landed
value of C$63 million  Departinent of Fisheries and Oceans 1995d, Fradette 1995!.



Table 4.4 British Columbia Harvest and Values.

landed weight
 tons!

value

 C$ millions!

/CGA

Source: Department of Fisheries and Oceans 19951.
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1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

19,330

32,087

29,593
39,058

33,379
25,691

15.681

38,790

30,786
42,016

39,709

40,287
34,554

41,886

40,494

26,995

23.9

32.6

31.6

46.5

39.1

36.4

39 2

91.3

81.0

64.1

78.0

46.3

49.0

67.5

74.9

60.0



The herring spawn-on-kelp impoundment fishery began in 1971 when an

experimental permit was issued for the Queen Charlotte Islands. During the next two years

the permit request was denied  Dickson 1977! but was then allowed for the same area in 1974.

In 1975 British Columbia regulations were amended to allow for commercial production of

herring spawn-on-kelp.

In 1975, 13 licenses were issued with a six ton production quota  Dickson 1977!,

In 1976, 32 applications were received but only 21 permits were issued with preferences for:

Natives, experience, and residence in a remote location  Dickson 1977!. Eight additional
licenses were issued for a total of 29 in 1978. In 1979 one spawn-on-kelp license holder

exchanged his license for a herring seine license  Shields et al. 1985!. In 1980 the license
quota was increased to 8 tons  Department of Fisheries and Oceans 1995c!. Each 8 ton
spawn-on-kelp quota requires an estimated 100 tons of herring for closed pounds and 35 tons
of herring for open pounds, Pound operators consider open pounding economical during
years of higher herring abundance, During years of low herring abundance herring may not
spawn in the area where the pound is located, or the spawn may be light resulting in an

inferior product.
Several Native Bands subsequently requested participation in the spawn-on-kelp

fishery. The Department of Fisheries then requested proposals from coastal Native Bands and
in 1991 the Minister of Fisheries expanded the fishery to 38 licenses with the 10 new licenses

going to Native Bands  Department of Fisheries and Oceans 1994!. In 1993 one more license
was issued to a Native Band bringing the total to 39 spawn-on-kelp licenses. Native Bands
who received a new license are required to retire one seine or six gillnet licenses  Department

of Fisheries and Oceans 1994!.

The spawn-on-kelp fishery landed values~ since 1980 have ranged from C$2.4
million in 1980 to a record high of C$16 million in 1994  Department of Fisheries and Oceans
1995c!  Table 4.5!, Average gross income per License ranged from C$203,000 to C$443,000
from 1985-1993. In 1995 the spawn-on-kelp pound quota accounted for 9-12 percent of the
coastwide allocation  Department of Fisheries and Oceans 1995c!,

7 Landed values terminology used in Canada is equivalent to ex-vessel values in Alaska and
California.
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Table 4.5. British Columbia Spawn-on-Kelp Landings and Values.

Year Product

Landed

 tons!

Average No. of Average Gross
Value Price Licenses per License

{CAN $!  CAN $jlb!  CAN $!

Note: 1994 data are preliminary

Source: Department of Fisheries and Oceans 1995c.
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1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

16.3

61.9

128.0

168.5

215.9

185.2

206.0

195.4

211.6

189.8

207.7

157.2

213.4

233.7

234.8

246,7

311.4

290.8

302,1

289,1

$102,810

$567.833

$1,407,074
$1,911,115
$4,582,262
$2,231,748

$2.985,852

$3,900,390

$5,435.296

$4,507.254

$5,698,989
$6,066.432

$10.439,877
$12,421,369

$8.711.184

$8,267,777

$8.610.117

$8,142,106

$11,776,168

$17,124,679

$3.16 13

$4.58 21

$5.49 24

$5.67 29

$10.61 28
$6.02 28

$7.25 28

$9.98 28

$12.85 28

$11.87 28

$13.72 28

$19.29 28

$24.46 28

$26.58 28

$18.55 28

$16.76 28

$13.82 37

$14.00 38

$19.49 37

$29.61

$7,908

$27.040

$58,628

$65,901

$163,652

$79,705

$106,638

$139,300

$194,118
$160,973

$203,535

$216,658

$372.853

$443,620

$311.114

$295,278

$232,706

$214,266

$318,275



The spawn-on-kelp fishery developed the same time period as the sac-roe fishery,
and participants in the spawn-on-kelp fishery are not allowed to hold a sac-roe license, The

spawn-on-kelp pound permits are not freely transferable; however, DFO is considering a

change in the policy. Since 1994 four permits have been transferred with the approval of the

Minister of Fisheries, due to the death of the holder. Informal transfers of permits have been

made for an estimated $C2 million  Jones 1996!.

The British Coluinbia food and bait fishery is small and the available harvest has

been reduced from 1,240 tons in 1993 to 450 tons in 1995  Sutherland 1994!. Although the

fishery is not limited, only licensed and properly equipped vessels may participate. In
addition each vessel has a 50 ton quota and must carry an observer on board during the

fishery. The declining allocation to the bait fishery reflects its relatively low value

 Sutherland 1994!.

There are five major herring stocks managed with a 20 percent fixed harvest rate
policy, established in 1983, in conjunction with a "cutoff' or threshold level. Prior to 1983
the fisheries were managed with a fixed escapement policy  Rice et al. 1995! and in-season
management measures were used to establish quotas  Pacific Stock Assessment and Review
Committee 1995!. The cutoff levels, below which there is no fishery, were set at 25 percent

of the unfished average biomass  Pacific Stock Assessment and Review Committee 1995!.

The threshold levels for the five major stocks are: Queen Charlotte Islands 10,700 tons; Prince

Rupert District 12,100 tons; Central Coast 18,800 tons; Strait of Georgia 21,200 tons; and
Westcoast of Vancouver Island 18,800  Pacific Stock Assessment and Review Committee

1995!. Each year the Pacific Stock Assessment and Review Committee estimates biomass
and recommends the harvest level for each stock.

The data base for the minor stocks is gathered on an opportunistic basis so the
information is not continuous nor extensive  Rice et al. 1995!. PSARC recommends that the

harvest on minor stock should not exceed 10 percent of the estimated previous season
biomass. The harvest rate is conservative because minor stocks survival and recruitment

levels cannot be accurately predicted  Pacific Stock Assessment and Review Committee

1995!.
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Limited entry for the herring fisheries was implemented in 1974 and by 1977, 246

seine, 1,328 gillnet, and 28 spawn-on-kelp licenses had been issued  Stocker 1993!, In 1995

there were 252 seine and 1,319 gillnet and 39 spawn-on-kelp pound licenses.

British Columbia's herring management process was formalized in 1982-83, and

involves the interaction of four established groups: 1! the Pacific Stock Assessment and

Advisory Committee  PSARC!, 2! the Herring Management Working Group  HMWG!, 3! an

Industry Advisory Board, and 4! an in-season management team. The two major decision

making bodies, PSARC and the Working Group, are both comprised of federal fisheries staff

members.

In the fail of each year PSARC, composed of federal scientists and management

biologists, meets to discuss the stocks status and makes recommendation for total allowable

catch levels based on sound biological grounds  Stocker 1993!. Their recommendations are

approved by an executive committee then forwarded to the Herring Management Working

Group which is comprised of department staff including biologists, managers, an economist,

and licensing administrators who are charged with resource allocation and policy

development  Stocker 1993!, This group approves the biological advisory document, and

develops allocation and management options for the various herring fisheries  Stocker 1993!,

A limited number of industry and Native representatives are invited as observers, and they are

allowed to participate in the discussions  Jones 1996!,

"In general herring are allocated to their most valuable use"  Stocker 1993! This

policy has resulted in the largest part of the quota, up to 80 percent, being allocated to the sac-
roe fishery. This amount is further split with 55 percent allocated to the seine and 45 percent

allocated to the gillnet gear.

A department herring coordinator chairs the Herring Industry Advisory Board
which is comprised of 15 member organizations who review and comment on the various
management options proposed by the Herring Managetnent Working Group. The final
management plans are approved by the Minister of Fisheries of the Department of Fisheries
and Oceans; after which, the plan is presented to the industry at pre-fishery meetings held in
the late winter or early spring District field managers carry out the fisheries based on the

management plans with fishery area and timing dictated by in-season data received from
charter vessels. Once the roe percent reaches 10 percent of the total body weight a fishery

opening is imminent. In-season data is collected during the fishery to be used in future

inanagement decisions.

While management of the herring fisheries has improved over the last twenty

some years, there are still problems. The fisheries are over-capitalized and efforts have been
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inade to address the problem, As an example a new "2 for 1" policy is sornetiines used which

requires that a boat have two licenses on board. The "2 for 1" policy has been used several

times in the last few years in areas where the stock was estimated to be low but the interest in

participating in the fishery is high. In 1995 the "2 for 1" policy was implemented in the Strait

of Georgia gilinet fishery and the Central Coast and West Coast of Vancouver Island seine

fisheries  Department of Fisheries and Oceans 1995d, and Fradette 1995!. Despite over-

capitalization seine permit sales can range from C$800,000 to a C$1 million, and license

holders can sublet their licenses for up to C$120,000 per year  Hogben 1995!.

Faced with over-capitalization, unstable economic returns, and over-regulation

the Department of Fisheries and Oceans �995a! recently announced the undertaking of broad
sweeping steps "to ensure that the fishery of the future will be a responsible fishery, a fishery
that is environmentally sustainable, economically viable and reflects [the] commitment to the

coastal communities of Canada." DFO announced six guiding principles including:

conservation, match industry capacity with resource capacity, maintain a professional fishery,

use multi-licensed enterprises  recognizing certain specialized fleets!, develop partnerships

with binding agreements, and preserve aboriginal rights. DFO suggest that steps to reform

should include: down-sizing government, a new legislative framework, license retirement,

increased license fees to reflect privileged access, new recreation fees, and employment

insurance reform  Department of Fisheries and Oceans 1995a!, The draft legislation is in the

parliament and must still be reviewed and acted on.

CaliRzaia

The first commercial California fishery began around 1850 in San Francisco and

Morro Bays. The fisheries remained relative small for years; although, a variety of changes

occurred in markets and gear types. Harvests levels increased for the meal and oil industry in

the early 1960s, and by the late 1960s several stocks crashed.

California's roe fishery began in 1972. The California State Legislature  CSL!

controlled the fishery for the first two years; after which, it transferred management authority
to the Fish and Garne Commission  FGC!. Management quotas were relatively low for the

first few years as there was uncertainty about the,resource's health, and stock assessments

were being conducted.
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The fisheries occurred in four areas over the years: San Francisco Bay, Tomales
Bay, Humbolt Bay and Crescent City; although, the major fishery is in the San Francisco Bay
area. The Tomales Bay quota and harvest has generally been under 1.000 tons per year. The
fishery closed in the early 1990s due to a low biomass, possibly caused by environmental

changes  Spratt 1992!. The Humbolt Bay fishery quota has retnained at 60 tons since the

early 1980s. The Crescent City fishery quota has remained at 30 tons for all years and only

three permits are issued annually. These three small fisheries have evolved to exclusively

gillnet fisheries.

The San Francisco harvest averaged around 2,559 tons during the 1970s then

increased to an average of 7,680 tons annually for the 1980s, During the 1990s the harvest

has averaged around 8,000 tons  Spratt 1992!. The San Francisco quota has ranged from a

low of 500 tons in the 1973/74 season to a high of 10,399 tons in the 1982/83 and 1983/84

seasons  Figure 4.10!.

Seventeen seine vessels participated in the first San Francisco sac-roe fishery

 Spratt 1992!. The Fish and Game Commission issued 12 round haul perrnits8 in the 1973/74

season> and used a lottery system to allocate the permits out  Spratt 1992!. In the 1974/75
season the lottery system was continued, and gillnetters were allowed in the fishery  Spratt

1992!. In the 1975/76 season the Commission increased the quota to 3,000 tons and 48

permits were drawn from the lottery. Round haul permits were given a 100 ton quota and

gillnet permits were given a 25 ton quota  Spratt 1992!.

The 1976/77 quota increased again to 4,000 tons. In response to the large quota

the lottery and vessels quotas were discontinued. The perinits increased to 27 lampara, 39

purse seine, and 165 gillnet when all qualified applicants were issued permits  Spratt 1992!,

The quota again increased in 1977/78 and additional gillnet permits were issued. Round haul

permittees were allowed to exchange for a gillnet permit. During the 1978/79 season no new

permits were issued. Due to congestion on the fishing grounds, and at dockside, gillnetters

were divided into two groups, and called odd and even platoons  Spratt 1992!. Each platoon

is allocated a quota and the platoons fish separate weeks. The first platoon to fish rotates

from year to year.

8 The California Fish and Game Commission uses round haul to denote both lampara and
seine gear. Seine gear is now the primary round haul gear used.

9 The California fishery occurs in the winter from approximately December into the first few
months of the next year.
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Spratt 1992.
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In 1979/80 the quota increased again, but no new permits were issued. Each

group: lampara, seine, odd gillnet, and even gillnet received a 1,500 ton quota. During the

1980/81 season the quota increased again and a new "experimental fishery" was added. The

experimental fishery was set to operate in December, before the main fishery, and the FGC

issued 100 licenses and provided a 1,250 ton quota  Spratt 1992!.

There was a large quota increase in the 1981/82 fishery. The quota was allocated

with 60 percent going to gillnet and 40 percent the round haul gear  Spratt 1992!. The round

haul vessels received vessel quotas of 78 tons per vessel. During the 1982/83 to the 1990/92

seasons the Fish and Garne Commission allocated 67 percent to the gillnet and 33 percent to

the round haul gear types  Spratt 1992!. In 1995, 4,788 tons were allocated with the same 67

percent to gillnet, 33 percent to seine gear allocation,

A spawn-on-kelp open pound fishery began on an experimental basis in San

Francisco Bay in 1986/87. In addition, a small wild harvest was combined with the new

pound fishery. The spawn-on-kelp pound fishery was expanded to 10 permits in 1989. The

ten permit holders are round haul permit holders who forfeit their participation in the seine

fishery each season, and in exchange they receive the right to use pound gear  Ryan 1996!,

Fish and Game considers this a gear transfer not an issuance of new permits  Spratt 1992!.

The new pound operators are given a quota estimated to be the equivalent of the average

harvest for the season by their respective gear types,

California fisheries are managed by a five member Fish and Garne Commission

whose members are appointed by the governor and confirmed by the legislature. In contrast

to the Alaska Board of Fisheries where appointees have some working knowledge of the

state's fisheries, the California Commission members often do not have a background in

fisheries  Ryan 1996!.

After the Department of Fisheries meets with an industry advisory committee the

department drafts proposals for changes to the fisheries. These proposals receive broad
distribution and are open for public comment. Regulations are drafted and sent to all affected
parties who submit comments to the Fish and Game Commission. The Commission must
respond to all comments and letters submitted, The Cornrnission makes the final decisions on
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changes to the fisheries. The state legislarure has; however, taken several actions which

resulted in large scale changes to the fisheries.

The San Francisco herring fishery is different than the other Pacific coast herring

fisheries in that ir occurs in a metropolitan area and faces various urban-fishery conflicts. The

fishery is closed on weekends to reduce conflicts with recreational users, and areas may be

closed to fishing to avoid conflict with other activities, In consideration for the resource, and

to minimize conflicts between gear types, area and time restrictions have been implemented

over time. In the late 1980s the seine area restrictions were relaxed and most of the lampara

gear holders switched to a modified seine  Spratt 1992!. The central area of the bay, where

herring congregate, was closed to the gillnet fishery because gillnet fishing activity can trigger

premature spawning in deep water areas resulting in a higher mortality level.
The issuance of individual quotas for seine gear beginning in the 1981/82 season

has eased competition and reduced dockside congestion  Spratt 1992!. However it resulted in

the practice of seiners setting on herring, testing them for roe content and releasing the herring
if the roe content was not desirable  Spratt 1992!. The degree of mortality caused by this

handling is not known but concerns rnanagernent. In the 1991/92 season a test boat program

was established to sample for roe content. If the roe content is adequate the fishery will open

for the day and sets inade during the day cannot be released  Spratt 1992!.

The roe fisheries have been managed through trial and error and regulations have

evolved as the fisheries developed. New management concepts were introduced including

limited entry, lotteries, vessel quotas, allocations, area designations, alternating fishing times,

gear transfers, and a test boat program. Some of these management techniques remain

controversial but some have solved management concerris. Many of these management

changes were made during a time of an increasing biomass. In addition there were several
years with high ex-vessel prices  Huppert and Odemar 1986!. Limited entry was
implemented in 1977 with a total of 267 vessels receiving non-transferable permits  Huppert
and Odemar 1986!,

The California Fisheries Commission decided the fishery should go to an all

gillnet fishery and attrition would be used to remove the 60 seiners  Ryan 1996!. Reasons
cited for this decision include the small, lower value fish taken by seiners, and suspected

mortality from seiners catching and releasing herring while testing for roe content  Ryan
1996!. Round haul gear takes age 2 and 3 hemng while gillnet gear generally takes 5 and 6
year olds. Since permits were non-transferable the fleet was declining gradually through
natural attrition; then, in 1989 the state I.egislature changed the fishery to make the herring
permits transferable which stabilized the seine fleet at the 1989 level of 42 permits.
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The spawn-on-kelp pound fishery is limited to 10 operations which are actually

seine permit holders who forfeit the right to the seine fishery in exchange for the opportunity
to use pound gear. The seine permits may be permanently transferred to spawn-on-kelp

permits if a bill currently before the state legislature passes  Ryan 1996!, It is not likely that

the number of pound operations will increase,

The Fisheries Commission decided in 1994 to change the process to reach the

goal of an all gillnet fishery. Regulations were implemented which require that seiners
convert to gillnet gear within five years. Incentives to convert are provided in that the sooner
they convert to gillnet gear the greater the access they have in the three gillnet fisheries  Ryan
1996, Bragg 1995!. While some seiners have already changed to gillnet gear and are
participating in the gillnet fishery, others are fighting the decision by challenging the
Commission's action and possibly through court action  Ryan 1996!.
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Chapter 5

REVIEW

This chapter compares the patterns of development and policy considerations in

the Sitka Sound fishery with select major fisheries in Alaska, British Columbia, and

California. The history of the major fisheries are reviewed from the uncontrolled harvests in

the meal and oil fisheries which led to coastwide stock collapses, to the subsequent

development of herring roe fisheries.

Partici a i e

The Sitka Sound herring stock has been utilized by several fisheries since the

turn of the century including food, meal and oil, bait, sac-roe, and the wild spawn-on-kelp

fisheries. Sitka Sound herring were also briefly fished by gillnet gear. Through all these

changes Sitka emerged as a seine sac-roe limited entry fishery for 51 permanent and interim
use permit holders. Other large scale fisheries in British Columbia, California, Prince
William Sound, and Togiak have evolved to include more than one gear type.

The Southeast sac-roe seine fishery, including Lynn Canal and Sitka Sound, was

limited to entry in 1977 and the Commercial Fisheries Entry Commission set the maximum
number at 35 limited entry permits. Thirty-eight fishermen qualified for permanent permits

with 36 going to Alaska residents  CFEC 1992!. Since 1977 an additional seven permanent

permits have been issued for a total of 45 permanent and 6 interim use permits in the fishery.
From 1977 to 1994 there have been 36 permit transfers although several permits

have changed hands more than once  CFEC 1994!. There have been 22 transfers from initial
permit holders  Iverson and Dinneford 1995!. CFEC data suggests 60.5 percent of Southeast
sac-roe seine permit transfers are between friends, relatives, or other close associates  CFEC
1992!. In the early 1980s Southeast herring sac-roe market prices for permits ranged between

$200,000 to $250,000. From 1986 to 1989 the estimated market price rose to around

$500,000. During the early 1990s the estimated market value dropped back dov, to rhe
$200,000 range  CFEC 1992, Pacific Fishing various!.
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When limited entry was being considered for the Southeast sac-roe seine fishery

in 1976 and 1977 the Alaska Department of Fish and Game voiced concern about the number

of vessels that should be in the fishery. A 1977 ADFkG memo to the Coinmercial Fisheries

Entry Commission recommended 25 as the maximum number of perinits for the

Southeastern Alaska roe herring purse seine fishery"  Rosier 1977!. Rosier was the Director

of the Division of Cominercial Fisheries, and in his letter to Cominissioner Rickey he asserted

that the 41 vessels, the nuinber participating in the 1976 fishery, were more than could be

controlled with a 200-700 ton harvest, The area biologist, David Cantillon �976!, noted that

if all participants froin the last three years were given a limited entry permit there would

likely be 50 to 60 limited entry permits; 20 to 30 above the recommended level.

The Commercial Fisheries Entry Commission set the maximum number at 35 in

consideration of stated management concerns and past participation. Several interim use

permits were issued pending final determination on transference or denial of a permanent

permit  CFEC 1994!. One interim use pertnit, issued to Greg Johns, was denied.

Mr. Johns filed suit against the Entry Commission claiming, among other things,

that CFEC erzed in setting the maxiinum number of permits for the fishery because it had not

conducted a study to determine what the appropriate number should be  Johns. G. v. CFEC

1989!. He asserted that the number should be set at 49. The Alaska Supreme Court ruled in

favor of the Entry Commission; however, the judge directed the Commission to conduct an

optimum number study for the Southeast herring sac-roe seine fishery. The Commission

concluded the study in 1992,

"In their decision, the Supreme Court noted tensions between the limited entry

clause in Alaska's constitution and the constitutional clauses which reserve fisheries for the

common use of all people"  Johns v. CFEC 1989!. The court concluded:

We suggested that to be constitutional, a limited entry system should impinge
as little as possible on the open fishery clauses consistent with the
constitutional purposes of limited entry, namely, prevention of economic
distress to fishermen and resource conservation. Ostrosky. 667 P,Zd at 1191.
The optimum number provision of the Limited Entry Act is the inechanism by
which limited entry is meant to be restricted to its constitutional purposes.
Without this inechanism, limited entry has the potential to be a system which
has the effect of creating an exclusive fishery to ensure the wealth of the
permit holders and permit values, while exceeding the constitutional purposes
of limited entry  Johns, G. v. CFEC 1989!.

"In their decision, the court appears to be saying that limiting the number of

participants in a fishery to a certain level is only constitutional if it is needed for conservation
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reasons or to prevent economic distress in a fishery"  CFEC 1992!. The Johns case makes it

more likely that an optimum number determination would result in an increase in the number

of outstanding permits  CFEC 1992!.

Optimum number determinations, as defined by Alaska Statutes 16.43.290, are to

be based on a reasonable balance of three standards:

1! the number of entry peitnits sufficient to maintain an economically healthy
fishery that will result in a reasonable average rate of economic return to the
fishermen participating in that fishery, considering time fished and necessary
investment in vessels and gear:

2! the number of entry permits necessary to harvest the allowable commercial
take of the fishery resource during all years in an orderly, efficient manner, and
consistent with sound management techniques;

3! the number of entry permits sufficient to avoid serious economic hardship to
those currently engaged in the fishery, considering other economics
opportunities reasonably available to them.

For standard one, "achieving a reasonable rate of economic return" in an

economically healthy fishery, the study defined economic return as economic profits per year,

not including the opportunity cost of the permit nor debt service on a purchased permit

 CFEC 1992!, Average economic profits for the fishery were positive for the first ten years of

limited entry but were negative from 1989 to 1992  CFEC 1992!. Permit market values

peaked in 1986 and have declined since, somewhat paralleling expected economic profits.
Authors of the 1992 Optimum Number study concluded that if ex-vessel prices

and harvest quotas remain average, "mean real economic profits over the next 30 years will

roughly fall to the $11,640 to $12,120 range with approximately 50 permits in the fishery
 CFEC 1992!. There have been, and will likely continue to be, wide fluctuations in harvest

levels and in gross profits earned from year to year. CFEC �992! surveyed the sac-roe seine
limited entry permit holders and noted a general increase in operating costs, Both the average
value to the vessel and average horse power have increased since entry was limited. The total

effort available is now much greater than needed for most years.

Early work by the Entry Commission suggested that the management optiinum
number, standard two, be bound by the nunirnum nuinber adequate to harvest the highest

estiinated run, and the maximum number wtuch can be accommodated during a low run year

 CFEC 1992!, For standard two the Alaska Department of Fish and Game was asked to
estimate: 1! the number of vessels needed, to harvest the resource iii an orderly efficient
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manner, consistent with sound inanagement, and 2! the number of vessels the department can

reasonably control.

ADF&G expects annual herring catches from all of Southeast to range between

4,000 and 40,000 tons over the next twenty years; roughly the historic range observed over

the past thirty years  Rosier 1991!. ADF&G noted that the 1920s and 1930s peak catches

could probably not be sustained over time and that over-harvesting during that time period

probably occurred  Rosier 1991!. The average harvest during the optimum number study

time period was 3,329 tons annually. The Sitka stock has been below its minimum threshold

level 7 times during the early years of the fishery and this could likely occur again  Rosier

1991!. The stock "flipped" to a higher level in 1979  Collie 1991! and the average harvest has

increased to approximately 5,600 tons annually. ADF&G expects the Sitka stock will likely

not increase above 1980s levels; although, it is also possible that due to changes in

environmental conditions the stock size could decrease to a lower level again.

ADF&G offered several ranges of "optimum numbers from the management

perspective" for the Sitka and Lynn Canal stocks and an overall optimum number range for
the fishery as a whole.

For the Sitka fishery they estimated three minimums: a! 2 vessels to harvest the

minimum quota of 750 tons �0 percent of the threshold!, b! 4 to 7 vessels to harvest an

average quota of 3,329 tons, and c! 12 to 14 vessels to harvest the maximum potential harvest

 Rosier 1991!, At the maximum end of the range they felt they could reasonably control a

fleet of 20 to 30 vessels in Sitka in a small quota year, and up to 50 vessels when the quota is

average to large  Rosier 1991!. However they noted that with the present fleet of 51, it can be

difficult to control the total harvest during years with a small quota. Since 1977, the harvest

has been below its historic average of 3,329 tons in 1977, 1978, 1979 and then again in 1991.

Over shooting the guideline harvest has occurred many times; although, in only a few years

did the harvest signiflicantly surpass the guideline harvest level. Considering that a seine boat
can make a set in twenty minutes over-harvesting will likely occur again. Fishing power is

likely to continue to increase as it has in the last 20 years.

Managers limit the fishing area to control for a small harvest; however, this often
leads to over crowding and gear conflicts when the designated fishing area is too small. Small

quota years could require a voluntary cooperative fishery agreement like those held in 1979,
1988, 1989 and 1991 which were organized to ensure that orderly fisheries would be

conducted. ADF&G would not open the fishery until some type of arrangement was reached
in 1979 and 1991  ADFG 1983, Anonymous 1991b!.
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The Southeast sac-roe seine fishery also includes the Lynn Canal fishery The

Lynn Canal harvest has ranged between 0 and 976 tons with an average of 579 tons harvested

during years when a fishery occurred. The fishery has been closed since 1982 due to poor

stock conditions. This fishery when, or if, it recovers will likely be difficult to manage due to

the number of participating vessels and the increased fishing power. Because of the particular

schooling pattern of the Lynn Canal stock, over-harvesting this small stock will always be a

concern. With a minimum quota of 500 tons �0 percent of the 5,000 ton threshold level! for

Lynn Canal, ADF&G estimated that only 1 to 2 vessels would be needed to take the harvest.

ADF&G felt it could reasonably control 20 to 30 boats with an average harvest similar to the

historic average of 579 tons  Rosier 1991!.

For the Sitka Sound and Lynn Canal seine sac-roe fisheries, ADF&G summarized

that 12 � 24 boats are the "minimum number adequate to harvest the highest run anticipated"

 Rosier 1991!. At the maximum end ADF&G estimates that they could reasonably control 20

to 30 boats in the Lynn Canal fishery and 50 in the Sitka fishery  Rosier 1991!. Using the

range of the minimum number actually needed, and the highest number which could be

reasonably managed during a low harvest year for both stocks, the management optimum

number ranges between 12 and 30, well below the current level of participation. The range is

too low for years when Sitka has a high harvest quota, and too high for Lynn Canal during

years when there is a low harvest quota. During years when there is a high quota level in

Sitka Sound a small fleet of between 12 and 30 could likely see high economic rates of return,

depending on prices. This would be counter to the limited entry objective of providing
reasonable rates of return.

Standard three considers other economic opportunities reasonably available. The

authors of the optimum number report determined that this standard could be used only if a
buy back program is instituted and offered no optimum number based on this standard
because a buy back program is not likely to be implemented  CFEC 1992!.

The judge in the John's case required that one single optimum number be

selected; although, each standard, when applied, produces different optimum number ranges.

The optimum number report recommends a range of between 44 and 50 boats to balance the

three standards. Using the range of 44 to 50 will be acceptable to the Sitka Sound fishery, but

may be too high for the Lynn Canal fishery. In 1993 the Coinrnission adopted 46 as the

optimum number for the Sautheast Alaska sac-roe seine fishery  CFEC 1994j. The optimum
number is greater than the original maximum number of 3' set in 1977. The optimum of 46

is only one more than the present number of permanent permits issued. There are 6 interim



use permits pending final determination, and the total number of permanent permits to be

issued is still unknown  CFEC 1994!.

The optimum number study implies that Sitka Sound is an economically sound

fishery with 50 permit holders involved in the fishery, and that it is a manageable fishery in

most years. The fishery has close to the optimum number of fishing permits considering the

three standards mandated to the Commercial Fishery Entry Commission.

However, the Entry Cornrnission's optimum number determination does not take

inta consideration social or equity concerns. The study did not address the optimum

distribution of benefits realized as a result of the fishery. It do not address the distribution ar

residency of perinit holders. Only five of the fifty-one permanent and interim use permits are

held by Sitka area residents  CFEC 1996!. Permit holders come from the Seattle area,
Ketchikan, Juneau, Petersburg, and other locations throughout Alaska. They come to Sitka

for one to three weeks awaiting the fishery, and when it is completed they move on to the next

herring fishery, or return home. Thus, most permit holders contribute to the community for
only a short time period every year, Many Sitka residents argue that this is not an optimum

distribution of permits or benefits from the fishery.

There are many similarities as well as differences in the development and

operation of the larger Pacific coast herring roe fisheries. All were negatively impacted by
the early meal and oil fisheries and many stocks declined in the mid to late 1960s.

Environmental conditions may have contributed to this coastwide stock reduction. After the

closure of most meal and oil fisheries, herring stacks recovered and new conditions emerged

which were favorable to the development of the herring sac-rae and spawn-on-kelp fisheries.

The disappearance of herring from the coast of Japan in the mid-1950s, followed by a
shortage of herring worldwide in thc late 1960s led to a high market demand for herring roe
products. The establishment of exclusive economic zones in Pacific coast countrie
eliminated Japan's access to Russian and Bering Sea herring stocks. Since the signing of thc
Peace Treaty in 1951, Japanese cotnpanies explored and became familiar with the availability
of fish and fishery products from Alaska and other Pacific states. A relaxation af import
restrictions on foreign roe herring products by Japan in 1972 aided in the development of the
fishery. During this same time the U.S. do11ar dropped relative to the Japanese yen creating
an environment suitable for selling herring roe to Japanese markets.

The Pacific coast herring roc fisheries developed during the same time period
starting in the mid-1960s. Ex-vessel prices soared creating a gold rush into the roe fisheries in
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the late 1970s. In 1977, 101,S42 tons were landed in the California, British Columbia, and

Alaska herring roe fisheries. Ex-vessel prices vary depending on supply, market conditions,

the exchange rate, and the quality and quantity of available roe coastwide. In general ex-

vessel prices are usually higher in the California and British Columbia fisheries. The total

harvest has f1uctuated between approximately 62,000 and 102,000 tons since 1977.

The size of a particular fishery depends on its stock size. Herring stacks roughly

range between several thousand tons to 100,000 tons. Togiak is the largest of the stocks. The

Prince William Sound, California, British Columbia, and Sitka Sound stocks are medium to

large in size compared to Togiak; however, the great natural variation in a stock's size makes

it difficult to rank them.

California has one large fishery in the San Francisco area which supports several

gear type fisheries. British Columbia has five large fisheries which each support several gear
type fisheries. Southeast Alaska has one large fishery, in Sitka Sound, and several small
fisheries which support single gear fisheries. Prince Wi11iam Sound has one large herring

stock which supports several fisheries. Togiak supports the largest herring fisheries in

Alaska.

The four types of gear include the seine and gillnet gear used in the sac-roe

fisheries, and the wild and pound gear used in the spawn-on-kelp fisheries. Seine and gillnet

gear is used in all of the areas, a1though seine gear is being phased aut of the California
fishery. There is no cornrnercial wild harvest fishery in California, Canada, or Southeast
Alaska. A wild harvest fishery occurs in Prince William Sound and Togiak. There are pound

fisheries in California, British Columbia, Southeast, and Prince William Sound. There is no

paund fishery in Togiak.
Most, but not all, of the Pacific coast herring roe fisheries were limited to entry

during mid to late 1970s and 1980s. The Prince William Sound sac-roe seine, gillnet, and
pound fisheries are limited to entry; althaugh, the wild spawn-on-kelp fishery remains open to
entry. The Togiak sac-roe seine and gillnet fisheries remains open to entry. The Togiak wild
herring spawn-on-kelp fishery was limited to entry in 1992. Most of the AYK fisheries are
limited to entry and are designated superexclusive. The British Columbia sac-roe fisheries
were limited to entry in 1977. The California sac-rae fisheries were also limited to entry in

1977.

There are large number of participants in these fisheries. The open entry Tagiak
seine and gillnet fleets range around several hundred boats each year depending on fishing
and market conditions. There are 281 permanent wild spawn-on-kelp permits in the Togiak
fishery. In British Coiurnbia there are 39 spawn-on-kelp pound, 252 seine, and 1,319 gillnet
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licenses. In California there are over 400 license of which around 90 percent are gillnet

licenses. The Prince Williain Sound fishery includes 103 seine, 24 gillnet and 128 pound

limited entry permits. The Sitka Sound fishery includes 51 permanent and interim use

pefinlts.

Most of these stocks are allocated using specific management policies. The

Prince William Sound herring stock was divided among the gear types at the 1985186 Board

meeting. The Togiak management plan adopted by the Board in 1986, allocates herring

among the gear types. Up to 80 percent of the British Columbia herring quota is allocated to

the sac-roe fishery and is split with 55 percent going to the seine and 45 percent going to the

gillnet gear. In California the quota is allocated 67 percent to the gillnet fleets and 23 percent
to the seine fishery.

Herring are known for large natural fluctuations in their stock size or biomass.

Recruitment, which can greatly alter the stock size, is difficult to predict until approximately

year three for a year class, . A particular stock can be maintained for several years by a single

strong year class, Most of the Pacific coast herring stocks are considered to be in fair to good

condition, and swings in biomass are likely caused by environmental changes which affect

recruitment into the fishery. Several of the British Columbia stocks are currently in poor

condition and are thought to be negatively impacted by recent El Nino events.

Timing of herring spawning is, in part, dependent on water temperature which

influences the timing of the Pacific coast roe fisheries. Herring spawn in the late winter and

early spring in the California area. Herring spawn in the British Columbia, Southeast Alaska,
and Prince William Sound areas from March to May with spawning generally occurring later

as you go north. Herring stocks in the Togiak and AYK areas generally do not spawn until
mid-May. A handful of flisherrnen participate in the California, and several of the Alaska
fisheries, moving from fishery to fishery starting in December and finishing in May.

Following are brief sumniaries of the pattern of development in the California,
British Coluinbia, Prince William Sound, and Togiak fisheries. Management systems are

compared in the final section.

CaUfh~iaia

The California fishery began around 1850 for the meal and oil industry and by the
inid-1960s several stocks crashed. California's roe fishery began in 1972 and management

quotas were relatively low for the first few years. San Francisco's harvest averaged around
2,559 tons annually during the 1970s then increased to an average of 7,680 tons annually

during the 1980s  Table 5,1!,
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Table 5.1 Pacific Coast Merring Sac-Roe Landings by Area

Year B riti s h Togiak Sitka Sound Prince California
Columbia William Sound

Source: AOFG 1995a, 1994b, Anonymous 1995c.
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1977 81,007

197 8 69,907

1 9 7 9 41.322

1 98 0 18,096

1981 32,508

1982 30,493

1983 43,168

1984 36,157

1 9 8 5 27.108

1 986 16,910

1987 40,334

1988 32.898

1 989 37,169

1990 41,391

1991 40.288

1992 33 354

1993 40.762

1994 40,495

1995 31990

2,795

7,734

10,633

16,053

12,417

19,984

25,499

19,470

25,866

16,254

15,107

16,144

12,256

12,307

15,000

24,437

17,603

30,177

26,329

0

175

2.250

4,385

3,506

4 ~ 363

5463

5,711

7,475

5,443

4,216

9,390

12,135

3,804

1,908

5,368

10,154

4,753

2,721

2,267

1,391

4,138

6,307

14,002

7,542

2,834

6,180

7,493

10,448

5,429

8,435

0

8,808

12,665

1 7,724

1,030

0 0

4,818

5,727

4,623

7.103

6.313

11,331

10.515

2.989

8.305

8,144

9,035

9,557

9,736

9,007

7.741

7,417

5,362

2.465

4,932



During the 1990s the harvest averaged around 6,000 tons. On the average the

landings from this fishery are slightly higher than the Sitka Sound fishery but sinaller than the

Prince William Sound and Togiak fisheries. Seiners participated during the first few years,
then were joined by gillnetters in the 1974/75 season. The Fish and Game Commission used

a lottery system to allocate the permits out until the 1976/77 season. During the 1980/81

season the quota increased again and a new gillnet fishery was added. A spawn-on-kelp open

pound fishery began in 1986/87 and expanded to 10 permits by 1990/91.

Like Sitka Sound, a commercial industrial herring fishing began around the turn

of the century and continued until 1965 when stocks declined and the fisheries closed in 1968.

Stocks recovered and in 1971 a commercial sac-roe fishery was established. The five major

herring stocks are managed with a 20 percent fixed harvest rate policy in conjunction with a

"cutoff' or threshold level.

The fishery expanded quickly and limited entry for the herring fisheries was

iinplemented in 1974. Initially 150 seine and 450 gillnet licenses were issued. The hemng

spawn-on-kelp pound fishery began a few years later in 1975. In 1995 there were 252 seine
and 1,319 gillnet and 39 spawn-on-kelp pound licenses. By 1979 a decline in herring stocks
was evident and an area licensing program was introduced in 1981 to provide resource

conservation by having fewer vessels fishing in each of the five areas.

Total annual landings from 1980 to 1995 ranged between 15,681 tons in 1986 and

42,016 tons in 1989  Table 5.1!. The average landed value ranges between C$24 million in

1980 and C$91 million in 1987. During the 1990s the British Columbia herring fishery has

averaged 39,400 tons annually, with a landed value averaging C$63 million.

The Prince William Sound fisheries developed around the same time as the Sitka
Sound fishery, Unlike the Sitka fishery, Prince William Sound started as a seine sac-roe
fishery then expanded to include the wild spawn-on-kelp, bait, spawn-on-kelp pound, and
gillnet sac-roe fisheries.

The stock size is similar; although, somewhat higher than the Sitka stock. There

have been several years when the harvest levels were similar; although, in most years the
harvest level is much higher  Table 5,1!, From 1969 to 1991 the total harvest averaged 6,500
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tons annually. Prince William Sound is larger than Sitka Sound. and the Prince William

Sound flsheries occur in a larger area.

The participation level is higher than the Sitka fishery. While Sitka Sound has 51

permit holders; Prince William Sound fisheries include 103 seine, 94 gillnet, and 128 pound

permit holders in addition to a wild spawn-on-kelp fishery, and a small number of bait
fishermen. On the average, the Prince William Sound seine sac-roe permit sells for less than

the Sitka sac-roe permit. Participation in Prince William Sound fisheries increased over a

number of years as the Board of Fisheries allowed for the creation of a new pound and gillnet

fishery in 1980, In 1980, and then again in 1986, the Board adopted an allocation policy

between the various gear types.

In 1993 the Board of Fisheries increased the biomass threshold level from 8,400

tons to 22.400 tons, This raises the minimum biomass level at which the fishery can be

opened. The Exxon Valdez oil spill appears to have a major impact on the Prince William
Sound herring stock; although. the full impact may not be realized for years.

Togiak has a much larger stock, with a threshold level of 35,000 tons, compared

to Sitka Sound with a 7,500 threshold level, The fishery is also larger with an annual harvest

that averages 19,000 tons  Table 5.1!. The fishery also occurs in a much larger area. Several
fisheries developed simultaneously in the late 1960s and early 1970s, including seine and
gillnet sac-roe fisheries, a wild harvest of herring spawn-on-kelp, and a winter bait fishery.
Full utilization of the resource was encouraged, and no efforts were made to directly allocate

to any gear type except through traditional management measures including time and area

closures.

In 1979 Bristol Bay had the largest sac-roe fishery in the state with several
hundred gillnet and seine boats participating. It is the only area where the large sac-roe
fisheries are not limited to entry. Participation in the seine and gillnet fisheries varies over
time, depending on the stock condition and potential ex-vessel price. The nutnber of
participants ranges between 80 and 200 in the seine fleet, and between 100 and 400 in the
gillnet fleet. The CFEC declined to limit entry into the fisheries since limited entry would
only lock-in a large number of vessels into the fishery,

The herring spawn-on-kelp fishery began in 1968 and by 1989, 500 pickers

harvested 560,000 pounds of herring spawn-on-Fucus in a record four hours. The spawn-on-
kelp tishery was limited to entry in 1992 with 255 permanent permits issued. The average
permit sales price for 1994 was $5,375.
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A management plan adopted in 1986 for Togiak/Bristol Bay addresses the

allocation of herring to the various users. The guideline harvest is divided so 93 percent of

the quota is divided 75 percent to the purse seine fleet and 25 percent to the gillnet fleet;
1,500 tons is deducted from the guideline harvest to account for loss to the wild spawn-on-

kelp fishery; and 7 percent goes to the Dutch Harbor bait fishery.

California fisheries are managed by a five member Fish and Game Commission
whose members are appointed by the governor and confirmed by the legislature. In contrast

to the Alaska Board of Fisheries where appointees have soine working knowledge of the
state's fisheries, the California Commission members often do not have a background in

fisheries. After the Department of Fisheries meets with a industry advisory committee, the
department drafts proposaLs for changes to the fisheries. The proposals are distributed, and
after comments are received, regulations are drafted and sent to all affected parties. The
public subinits coinments to the Fish and Game Commission which must respond to all
comments and letters received. The Commission makes the final decisions on the proposed

regulation changes to the fisheries,
The California herring fisheries evolved as a result of actions by the Fish and

Garne Commission and the state legislature. The state legislature controlled the fishery for
the first few years of operation before they transferred management authority to the Fish and
Game Commission. In 1989 the legislature decided to make herring limited entry permits

transferable, changing the evolution of the sac-roe fisheries.

The Fish and Game Commission managed the roe fisheries with various tools
employed including a lottery system to allocate permits in they early years; division of the
gillnet fleet into two fishing platoons: limited entry; individual vessel quotas for the seine
fleet; allocations between gear types; and area de:ignatiOns..

During the 1980s two new fisheries were created; a gillnet fishery which operates
in December, and a spawn-on-kelp open pound fishery. The spawn-on-kelp fishery, which is
fished by seine gear perinit holders, began in 1986/87 and expanded to 10 permits. Seine gear
is being phased out and seine permit holders, who do not have access to the spawn-on-kelp
fishery, are being forced to convert to gillnet gear.
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British Columbia's herring are managed by the federal Department of Fisheries

and Oceans and the province has no management authority. In general herring are allocated
to their most valuable use resulting in the largest part of the quota, up to 80 percent, being

allocated to the sac-roe fishery. Management goals and objectives for the sac-roe fishery
include: conservation, ensure optimal use, provide adequate consultation with various users,

optimize quality, and ensure an allocation of 55 percent to seine and 45 percent to gillnet gear,

Brirish Columbia's herring management process includes the interaction of four

established groups: a Pacific Stock Assessment and Advisory Committee  PSARC! which

makes recommendation on total allowable catch levels; then, a Herring Management Working

Group  HMWG! approves the biological advisory document, and develops allocation and

management options for the various herring fisheries. Invited industry and Native

representatives participate in these discussions. An Industry Advisory Board responds to the

management options, and an in-season management team carries out the fisheries. While

industry contributes to this process, the Minister of Fisheries makes the final decisions, based

on recommendations from department of fisheries staff.

Management of the herring fisheries has improved over the last twenty years. But

the fisheries are over-capitalized and efforts have been made to address this problem. As an

example a new "2 for 1" policy, which requires that a boat may not fish unless there are two

licenses on board, has been used several times in the last few years, in areas with low stock

levels but high interest in participating in the fishery. Despite over-capitalization seine permit

sales can range from C$800,000 to a C$1 million and license holders can sublet their licenses

for up to C$120,000 per year. The low end of the Canadian permit prices are close to the

higher end of the Sitka permit prices, but in general the permit prices are higher, In contrast,

the Alaska limited entry permits can not be sublet and only one permit can be fished on each

vessel.
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Alaska herring fisheries are managed by the Alaska Department of Fish and

Game, based on policies and regulations made by a public Board of Fisheries. The Board is

bound by several provisions in the state constitution and its enabling legislation. The Board
of Fisheries, among its many duties, has the authority to create, manage, and allocate among
fisheries. Limited entry into the fishery is the responsibility of a separate Commercial

Fisheries Entry Commission.



The Board adopted and maintains a very public process to regulating the fisheries,

Proposals are submitted by the public and department staff to consider changes to the

fisheries. Generally, this proposal process is the only avenue used to change the fisheries.

The Board does not, as a policy making body, propose any changes to the fisheries and does

not submit any proposals to itself for consideration.

53DQlHhKX
Most of the Pacific coast herring roe fisheries developed during the late 1960s

and early 1970s, and only a handful developed during the 1980s. Seine and gillnet gear

fisheries developed somewhat simultaneously in Canada. California, and Togiak. Gillnet gear

was a late entry in Prince William Sound and was excluded from the Sitka Sound fishery.

While the spawn-on-kelp pound fishery developed in the early 1970s in British Columbia,

similar type fisheries did not develop in Alaska or California until some time in the 1980s.

The process for development and management of the herring fisheries differs in

each of the three regions. California and British Columbia both use a process where

management changes are proposed and implemented by government, The public can

comment on the proposed changes but can not inandate change, In contrast, Alaska's process

is based on the submission of public proposals to change the fisheries, and the policy making

body, the Board of Fisheries, acts on these proposals but does not make changes to the

fisheries through other means.
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Chapter 6

OPTIONS, RECOMMENDATIONS, AND CONCLUSIONS

The state of Alaska has broad management goals for fisheries: equal access;

development of its resources; maximum use consistent with the public interest; and

sustainable management. But the Board of Fisheries does not have specific objectives to heip

in allocative decision making; although, the Board allocates and re-allocates Alaska's fishery

resources. Proposals may be submitted requesting access to a fishery by people who have
nothing to lose if the proposal is denied. Current participants in  he fishery; however, may be
faced with defending their fishery every time it comes up in the proposal cycle.

The Board's membership changes every year, or every few years, so Board

decisions cannot be predicted from one cycle to the next. Whatever their decisions Board
members are not required to state the individual process for reviewing and evaluating

proposals nor the reason for their subsequent vote.

The Board has re-allocated in some fisheries where the number of users, such as

sport fishers, has increased. However in several instances they made clear its reluctance to
allocate away from an existing fishery to a new fishery. For example, after considering and
rejecting several proposals to allocate away from the Sitka Sound fishery the Board stated its
willingness to establish a spawn-on-kelp pound fishery using an un-utilized stock. Three
years later the Board supported a proposal and created a herring pound fishery in Hoonah
Sound where the stock was allocated but not being harvested. In addition, the creation of a

new pink salmon fishery in Atka in 1991 was approved only after the Board was satisfied that
the new fishery would not take away from existing salmon fisheries  Alaska Board of
Fisheries 1991b!.

At the 1991/92 meeting the Board reversed earlier decisions and allocated away
from the open-access Southeast herring bait fishery and created anew spawn-on-ke1p fishery
in the Craig/Klawock area. The Board had voted against this proposal request three years
earlier. A change in.the decision may have been due to several factors which created a

window of opportunity, Board membership had changed and only two members who voted at
the 1988/89 meeting were members at the 1991/92 meeting. The Hoonah Sound pound
fishery, established in 1990, was operating and received preliminary good reviews from
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management and residents as providing an opportunity for "the small guys." The Sitka stock

was largely composed of small size fish in 1989, 1990, and 1991 and prices had fallen to a

meager $106 per ton in 1991, In addition, the Board had formally adopted the allocation

criteria established by the legislature several months earlier, and may have had allocation in

mind. Creating a small, high value, fishery at the request of local residents met several

allocation criteria and may have seemed reasonable.

Most Pacific coast herring roe fisheries were well established by 1980 and few

changes have been made in any of them. In most of the areas; California, British Columbia,

Prince William Sound, and Togiak, allocation guidelines between different gear types have

been established and maintained. Several new small-scale herring gillnet fisheries were

established in the early 1980s in western Alaska, where there were no other cornrnercial

endeavors.

Few herring re-allocations have been made coastwide. The California spawn-on-

kelp fishery, created in the mid-1980s is considered a gear conversion, not a new allocation.
The issuance of ten spawn-on-kelp pound licenses to Native tribes in the British Columbia

was not considered an allocation away from an existing use, but was administered with the
agreement to convert or buy-out one seine or six gillnet sac-roe licenses. The Hoonah Sound
pound fishery is one of two new Alaska herring fisheries, and it targets a relatively small
previously un-utilized resource. In comparison the Craig/Klawock herring pound fishery is
one of the few, if not the only, new herring fishery which required an allocation away from an

active fishery.

Changes in the herring fisheries have not been easy. The 1980 Prince William

Sound management plan which allocated the resource to a new pound fishery and re-
established the gillnet fishery was supported by the Board after several days of discussion
followed by the creation of, and recommendation from, an ad hoc committee. Changes were
supported after it was agreed that the gillnet fishery would be limited to entry and the pound
fishery would be limited in size. California sac-roe seiners are fighting the mandated
transition to gillnet gear. Likewise, the Sitka Sound seiners continue to oppose change to
their fishery, Attempts to change Sitka's fishery include efforts to reduce or eliminate the
fishery, provide additional access to the resource, or re-shape the current fishery.

"Changes in biological, ecological, social and economic conditions may
necessitate corresponding changes in allocation among the various user groups" was noted in
one of the Alaska fishery policy studies  BFRC 1988!. The Sitka stock has increased since
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1979, after limited entry was implemented, contributing to an increase in economic returns to

the fishery. These biological and economic changes could be considered a significant change

thar necessitates a corresponding change to the fishery. However, there is no formal process

to recognize these changes or to determine if the changes are significant enough to warrant

corresponding changes in the allocation. In fact, few fishery management programs,

coastwide, are set up to allow for change. Rather the biological basis is set, allocations are

made, and little except stock status changes over time,

The community of Sitka has sought change to the fishery to provide reasonable

access to an equitable share of the local herring resource. The implementation of policies

specific to community development are difficult to implement due to the equal access clause
in Alaska's constitution. Alaska does not have a community fisheries development policy

although consideration for a community's economy is one of the seven criteria which can be

considered by the Board when addressing an allocation. Superexclusive herring fisheries
were fashioned by the Board to favor local residents in western Alaska but few other fisheries,
if any, have been developed with that same goal in mind. The Craig and Klawock residents
who submitted and supported the development of the spawn-an-kelp pound fishery, sought

assistance from the Entry Commission as weil as from ADF&G in attempt to develop the

fishery in a way that would favor local residents, The effort was largely unsuccessful;

although, the two fish and game pre-qualifying deadlines of January, to have an application
in, and March, to have a pound in the water, discourages some participants.

0 icy V an

If a change in the Sitka Sound herring fishery is  o be considered what should be

the policy basis for changing from the existing allocation and management program? Listed
below are three policy objectives that the Board could address and potentially target when
they again consider re-allocation proposals for the Sitka Sound herring in the spring of 1997.
These options are offered in response to my review of several hundred Southeast herring
proposals submitted to the Board during the last twenty years. Many of these requests may
come before the Board again. Past proposal ideas are combined and presented under one of
three policy objectives. I attempt to summarize the intent of many previously submitted
proposals, but the options presented are not inclusive of all previous proposal requests.

The three policy objet ctives offered parallel the three principles in fisheries
management and development. resource conservation, economic performance, and equity.
The need for resource conservation is found in Alaska's constitution and is delegated to the

Board of Fisheries and CFEC. That a fishery should be economically sound is a concern of



the Commercial Fisheries Entry Commission and is likely a consideration in Board

deliberations. That development or management of a fishery should address social and equity

needs is provided in the Board's criteria for allocation,

This section provides an overview of the three policy objectives and associated

options, and discusses possible benefits and costs associated with the options.

V

The overall health of Sitka's stock is a matter of debate each spring as the fishery

draws near. Old-timers remember, prior to the large ineal and oil fishery, the large schools of

herring and the miles and miles of spawn produced each year. They argue that the stocks
have not yet recovered from the earlier exploitation and that no fishery should occur until the
stocks have returned to these former levels. There have been no estimates of the historic

biomass levels of Alaska's herring stocks prior to exploitation and soine of these stocks may

have been fished to a point where they can not recover. The Sitka stock is a surviving stock;

although, its former biomass level has not been estimated. There is also concern that herring

taken in the Sitka fishery is taken froin salinon, sea lions, and whales who feed on herring;

although, none feed exclusively on herring. Herring are noted for wide fluctuations in stock

size due to environmental factors that are not well understood. Existing management policies

deal fairly well with minor year-to-year abundance changes, but may not be able to
adequately inanage a fishery if the bioinass shifts back down to a lower level. Two options
offered, to provide for additional resource conservation if deeined beneficial, would be to
increase the threshoid level as was done in Prince William Sound, or to use a lower

exploitation rate, as is done with several of the Arctic � Yukon-Kuskokwim stocks.
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for the fishery. The current threshold level is 7,500 tons at which a 750 ton quota would be
provided to the fishery. For example, if the threshold level were doubled to 15,000 tons the
minimum guideline harvest quota would increase from 750 tons to 1,500 tons. At biomass
levels below 15,000 tons a fishery would not open; thus the lowest quota that could be offered
to fishermen would be 1,500 tons. Since 1978 the lowest harvest was 1,908 tons in 1991, a

year when flishers agreed to a voluntary cooperative fishery agreement because of the 1ow
quota. Therefore, a higher threshold level would not likely affect the fishery in average or
above average years because there have been no years since 1978 when the quota fell below
1,500 tons. A higher threshold level would impact the fishery only if the stock shifted to a
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lower biomass level, in which cased the stock shou}d receive protection. Without change, a

guideline harvest quota of '750 tons could result in an over-harvest and rnanagernent problems
associated with rrying to conduct a fishery in a small area where congestion could lead to gear

conflicts. There has been a general increase in the total effort of the fleet. A higher threshold

level will allow for greater manageability of the fishery when the stock size is low or help

ensure over-harvesting does not occur.
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between 10 and 20 percent, would theoretically provide greater resource protection at all

stock and harvest levels. Lower exploitation rates are used on the smaller British Columbia

stocks and ori several of the AYK stocks to provide increased protection. However Sitka's

current policy is considered conservative and is the same exploitation policy used in Prince
William Sound. The policy provides lower harvest levels at lower stock levels in comparison
to the flat 20 percent exploitation rate used in British Columbia for their five major stocks.
Reducing the exploitation rate would result in a reduction in the harvestable surplus available
to the fishery. Whether or not a reduction in harvest rates now would result in a larger stock
size in the future can not be determined; so, it is difficult to predict if opportunity costs

incurred now would result in greater benefits in the future. Therefore, there would be short

term opportunity costs with unknown long-term gains.

The Alaska Department of Fish and Game should conduct a

study to determine the historic level of herring in the Sitka Sound area and adjust the
threshold level accordingly. Given Alaska's current fiscal conditions it is doubtful that
moneys wouM be immediately available for such work. If no money is made available to
support the work, an increase in the threshold level can still be made with minimal itnpact on
the current participants, given the stock and harvest levels in the last fifteen years. The
threshold level can be doubled without impacting the harvest level in most years. A higher
rninirnum quota level will result in a more manageable fishery when the stock is at, or near,
its threshold level.

Because a change in the exploitation or harvest rate would immediately impact
the harvest level in the fishery, with unknown benefits, I cannot recommend a decrease in the

exploitation rate without scientific review.
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It is possible to improve the economic performance or provide a more

economically stable environinent for the current permit holders by allowing for gear or

management changes in the Sitka Sound and Lynn Canal seine sac-roe fisheries. Options
include allowing permit holders to change their gear type from seine gear to pound or gillnet
gear, or providing for individual quotas. In addition management can be changed to improve
inanageability of the Lynn Canal fishery. Four options are offered for this policy objective.
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fishery. The Board received and rejected a proposal, submitted by one of the seine sac-roe
permit holders, to divide the Sitka sac-roe harvest ainong the fleet.

Individual fishing quotas are not a permissible management tool in Alaska.

However the issuance of "annual trip limits" that equate to individual annual quotas in the

Chatham longline fishery demonstrates the possibility, As an example, the estimated
guideline harvest can be divided equally among the 51 permit holders to provide individual
"trip limits" which could be taken over an estimated two week opening. Considering the
annual average harvest ranges around 5,000 tons, the average trip limit or individual quota

would likely average around 98 tons.

In a sense individual quotas have been used during the four years when the permit

holders agreed to a cooperative fishery arrangement. During two of these years management
would iiot open the fishery until the permit holders could come to an agreement on providing
for a controlled inanageable harvest. ADF&G voiced concern, in the process of the optimum
number study, that there is no guarantee that forming voluntary cooperative agreements will
continue in the fishery, A voluntary cooperative can only be conducted if all 51 permit
holders agree to one, and there have been several years when a cooperative fishery

arrangement was proposed but not agreed to.
The use of individual quotas could be beneficial for several reasons. First it will

minimize total effort on the stock during years when a low biomass mandates a low harvest
quota, and the available effort is inuch larger then necessary. Second, it may create some
economic stability in the fishery as every permit holder could be assured some level of harvest
and gross profit. In addition individual permit holders will have the opportunity to reduce
their annual operating costs.

Possible disadvantages, as seen in the California fishery, include the possible
mortality associated with repeated test fishing for roe content analysis. Regulations, similar
to those iinplemented in California. could be implemented to address this possible risk. The

95



fishery would likely be spread out over the management area, increasing the likelihood of
impacting a larger portion of the stock. Another potential cost is the lost opportunity for
permit ho/ders to have a high harvest year. Generally in each season there are several permit
holders who have a high catch. While the permit holders lucky enough to have a high catch
usually varies from year to year, collectively they would be giving up the opportunity for
higher profits associated with the possible high catch.

The costs of management may not change significantly, depending on where
landings are allowed, considering there will be no change in the short window of opportunity
for harvesting a premium product. Another possible cost is over-harvesting, especially so in
years with low quotas. The forming of voluntary cooperative fishery agreements, such as
those reached in 1991 and 1996, where only a certain number of vessels fished each day but

the revenues from the fishery were divided evenly among the fleet, could reduce this risk.
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a different type of gear in certain years, In striving for the optimum harvest path, fishermen
could be allowed to use a different gear type, gillnet or pound, when the harvestable surplus is
likely to be composed of small, low value, fish as happened in 1989 to 1991 when permit
holders received as little as $100 per ton for their catch.

By changing to gillnets, and using a large mesh size, the permit holders could
target larger fish, as demonstrated in the California fishery. However, if the spawning
biomass if composed largely of small fish there may not be enough large fish for gillnet gear
to take the entire quota. In addition, seiners would need to invest in gillnet gear.

By using pound gear the permit holders could harvest the roe from the fish,
leaving the fish in the water to grow to a more desirable size. Spawn-on-kelp has a higher
value than sac-roe herring, per ton of herring used. A spawn-on-kelp pound operation
requires the use of a seine vessel and gear, therefore, it should be relatively easy for a permit
holder to switch between these two gear types.

Then in the following year or two when the fish are larger, the seine fishery
would resume and target a higher value fish. Fishermen can harvest large volumes of herring
in a short time resulting in an efficient seine fishery when conditions are right; so, often seine
gear is the best gear for the fishery.

Benefits include possible increased profits to the permit holders as they are able
to target the most valuable end product considering the condition of the stock. Under this
type of in-season gear conversion pertnit holders could be given a deadline before which they
must decide if they will convert to a different gear type. Management would then allocate the
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guideline harvest level between the gear types based on the percent of permit holders

expected to use each gear type. This type of arrangement could be provided if the Board of
Fisheries gives this type of in-season management authority to the Department of Fish and

Game. However, this type of in-season gear conversion is not used in any other Alaska

fishery and as such, this option could face both logistical and political obstacles.

The cost could include increased inanagement costs as managers would have to

determine, in advance, if an in-season change is warranted, and they would have to manage a

possible inulti-gear fishery with only a few months notice, In addition, there would likely be

gear spread through-out the management area with unknown impacts on the stock or other

users including subsistence hemng egg harvesters. FinaUy if a large number of permit

holders converted to spawn-on-kelp gear there could be a negative impact on the ex-vessel
price for spawn-on-kelp product.

LiJBLOIIK . The third option would be to allow all 51 permit holders to

permanently transfer to another gear type such as the spawn-on-kelp pound operation, Permit
holders would, if they favored any change at all, likely favor a change to pound fishery since

it requires the use of a seine vessel and net. A change to gillnet gear would likely require an
investment and; therefore. be less desirable. A permanent change away from seine gear to

gillnet gear was mandated in California, to reduce the potential mortality, and increase the
benefits realized from the fishery. In addition ten seine permit holders are allowed to fish

using pound gear in California.
Benefits and costs from such a transfer would be similar to those mentioned under

option two. Permit holders could possibly increase their economic performance by changing
to a different gear. Or they may prefer the slower pace in either the pound or gillnet fisheries,
compared to the competitive fast-paced nature of the seine fishery. However, several of the
Sitka permit holders participate in other herring fisheries and may prefer to fish fast ia the
seine fishery and then move north to the Prince William Sound or other herring fisheries.
Seine gear is efficient both in terms of the volume that can be taken and the short time in
which it can be taken. Considering the short time period for harvesting a premium product
seine gear may often be the best suited. In addition seine gear may be the only gear which
can harvest herring when they are located deep in the water column.

Alaska Statute 16.43.100�2! allows the Co.wmercial Fisheries Entry Commission

to transfer and re-issue entry permits for alternative types of legal gear, consistent with the
purposes of the act. The Commission has not changed gear types in a fishery independent of
Board of Fisheries action thus far  Twomley 1996!. This process would need to be developed
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and reviewed by CFEC, the Board of Fisheries and the permit holders and could possibly be
facilitated by legislative action. How the fishery would change would depend on the interest
and intent of the permit holders, and possible legal and logistical constraints. The amount of
the quota dedicated to each gear type would depend on the percent of the 51 permit holders
who transfer to the gear type. It may be too difficult to try to manage three gear types in the
Sitka Sound area; therefore, it may be necessary to offer a permanent gear conversion to only
one type of gear. A gillnet fishery could likely conflict the seine fishery as the two gear types

inay need to fish in the same area, Area conflicts would likely be less between pound and

seine gear.
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Canal fishery. As indicated in the Optimum Number Study the Alaska Departtnent of Fish
and Game is concerned that they cannot control a fishery in Lynn Canal due to the small stock
size and increased nutnber, and harvesting capability of the vessels. The optimum number for
the Southeast seine sac-roe fishery was set at 46 in consideration of difficulties associated

with managing a fishery in Lynn Canal.

However, the number of limited entry permits can be kept at 51 provided that

changes are made to the management of the Lynn Canal fishery to ensure excess harvesting
does not occur. During years when the, total quota is low, which will likely be in most years,
cooperative fishing agreements can be encouraged, or provide for with a change in in-season
management capability. For example, a fleet of five to ten may take the entire quota, of
several hundred tons, and share the gross revenue from the harvest with the entire fleet.
Which boats fish each year could be determined by lottery. This type of arrangement was
agreed upon by the permit holders in 1991 and 1996 Sitka fisheries, when it was felt that too
many vessels on the ground could be detrimental to the stock. Individual trip limits or quotas
can be used in the Lynn Canal fishery during years when the quota is average or above.

An in-season gear change could be allowed to provide for a spawn-on-kelp pound
fishery creating individual quotas through the issuance of kelp blades and herring for each
pound operation. Any of these three changes would likely lead to an increase in
manageability of the Lynn Canal fishery with a fleet of 51.
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with one or several changes in management of the current fleet. Of the three options I suggest
option one, two and four be brought forward for serious consideration. All three of the
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options can be implemented simultaneously to increase benefits from the use of the stocks,
and provide additional management tools where needed.

Individual trip limits, if implemented, can reduce total effort, provide a level of

economic stability, and reduce annual operating costs. The benefits gained to the fishery
should out-weigh the opportunity cost to the individual.

In-season gear changes can improve the gross returns to the fishery when the size
of the fish are small. Of the two possible gear types, I recommend the use of pound gear over
gillnet gear, considering the additional investment required to change to either gear type.
Using individual quotas or allowing for in-season gear changes in the Lynn Canal fishery
would provide for a inore manageable fishery with a fleet of 51 boats.

Providing for a permanent change of gear may have fewer benefits associated
with it, since seine gear can efficiently take the quota and seiners receive good ex-vessel
prices for their product in years when the average size of the herring is medium to large. I do
not recommend pursuing this option unless it is evident that the fleet supports this type of
permanent change.

A third policy objective would be to increase access to the stock and distribute
benefits from the use of the resource among more participants. Sitka residents believe that
commercial access to such a large fishery should not be provided solely to a mostly non-local
fleet. They believe that local residents should benefit from a resource found immediately off
their shore. CFEC reports that only five of the fifty-one permit holders reside in the Sitka
area  CFEC 1996!, Four options to increase access to the stock are considered. Because the
Sitka herring fishery transformed from a seine bait fishery to a seine sac-roe fishery in the late
1960s local residents were never given an opportunity to participate in the newly evolving
herring roe fishery.
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As in the proposal creating the Craig/Klawock fishery, the creation of a pound fishery would
re-establish a spawn-on-kelp fishery, in the Sitka area, which operated in another form from
1964 through l 967, A pound fishery has lower entry costs hence would be easier to
participate in than the Sitka sac-roe fishery where the market price for a limited entry seine
permit can range around $200,000. However, neither ADF&G nor CFEC can control the
entrants into a new fishery and it is likely that initial participation would be high. The
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problem of managing a fishery with a large number of participants was discussed during

earlier proposals to the Board requesting this type of re-allocation, although no solution was
offered.

Benefits from this type of re-allocation include access to the resource by local

residents; however, there is no guarantee that the majority of participants would be local. The

spawn-on-kelp fishery uses only the eggs from the fish and the herring are released from the

pound after spawning occurs. Most of the herring continue to contribute to the ecosystem and

stock; although, ADF&G estimates that there is an approximate 10-50 percent handling

mortality as a result of the fishery. Kx-vessel prices for spawn-on-kelp product are much

higher than the ex-vessel prices for a ton of sac-roe herring from either a seine or gillnet

operation, For comparison 150 tons of Sitka sac-roe herring had a dockside value of

$225,000 at the 1995 ex-vessel price of $1500 per ton. The equivalent amount of herring may

produce 12 tons �4,000 pounds! of spawn-on-kelp, worth a total of $515,000 at the 1995

average price of $21.45 per pound in the 1995 Hoonah Sound pound fishery. If 10 percent of

the annual Sitka Sound guideline harvest were allocated to a new pound fishery, it would

receive an average annual quota of 560 tons of herring. Approximately 47 tons of finished

product could be produced worth an estimated $1.8 million based on the 1995 Hoonah Sound
ex-vessel spawn-on-kelp prices. The current 51 seine sac-roe litnited entry permit holders

could participate in this fishery and provide herring to other pound operations.

There would be increased management costs associated with managing a larger

number of participants in the fishery. Where to locate the possible fishery so it doesn' t

interfere with the commercial sac-roe fishery or the subsistence egg gathering activities will

have to be determined, There are several embayments in the southern half of Sitka Sound

where the pounds could be located. Both Silver Bay and Deep Inlet are seMom used by either

the seine fishery or subsistence harvesters and either location may provide protection from

prevailing winds and poor weather conditions. Locating kelp beds to provide for a new

commercial pound operation will also be a concern. Kelp will either come from beds south of

Sitka. or from the westcoast of Prince of Wales Island. In either case there will be logistic

considerations and costs associated with bringing kelp to Sitka Sound. Subsistence harvesters

will be concerned that kelp may be illegally taken from tradition harvesting areas for the

commercial operations.

The Hoonah Sound and Craigt'Klawock spawn-on-kelp fisheries have consistently

over-harvested and this could happen in a Sitka spawn-on-kelp fishery, especially with a large
number of participants. Pound operations would have to be closely monitored.
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permit holders'0 into Sitka Sound. The maximum number of Hoonah Sound spawn-on-kelp
pound holders will likely be less than the number that would enter in a new open access

fishery, CFEC reported that there were 192 unique participants in the Hoonah fishery during

the first four years of the fishery, and 21 percent, or 40, were from the Sitka area. Benefits

include increased access, although not all of the participants would be frotn Sitka. A few of

the Hoonah Sound participants also hold a sac-roe license and would be able to participate in

the Sitka Sound seine, the new Sitka Sound pound and the Hoonah Sound pound fisheries.

The product would have a higher value, as describe above. If the Hoonah Sound permit

holders received I.O percent of the Sitka Sound harvest guideline, on the average they would

receive an annual allocation of 560 tons of herring. This would equate to approximately 47

tons of product worth $1.8 million, based on the 1995 Hoonah Sound ex-vessel prices.
Costs to manage the fishery would be somewhat similar to that mentioned in

optio~ one; although, they would likely be lower since total participation would likely be
lower, Other considerations would be similar including where to locate the fishery and

finding a source for the kelp.

.Tgd'IPI I Hl I* IH ~ dgdg,

sac-roe fleet. Gillnetters participated in the Sitka fishery for a couple of years just prior to
liinited entry but have since been excluded from the area. A 1989 proposai sought to allocate
Sitka Sound herring to the gillnet fleet during years of high abundance. This type of

arrangement, where gear x enters after the biomass reaches level y, does not exist for any
other Alaska herring fishery but the Board could provide for this. An "experimental" gillnet
fishery was created in the San Francisco area when the herring biomass was increasing; then,
once the fishery was established it was re-designated as a permanent fishery. Sitka seiners
would likely be concerned that once the gillnet fleet is allowed into Sitka Souiid they would
be free to petition the Board of Fisheries for an annual percent of the quota.

The addition of 100 plus giHnet boats in the Sitka Sound area is a coticem. There

may be area and time conflicts in conducting both a seine and gillnet sac-roe fishery in Sitka
Sound. While there are seine and gillnet sac-roe fisheries in other areas, generally these areas

are larger and can accommodate several gear types.

10 CFEC has not yet issued these permits; although, a moratorium on entry is currently in
place.
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A gillnet fishery often lasts longer and is easier to manage then a seine fishery, for

a given quota level, because gillnet gear is less efficient. The seine fishery is known for short
openings especially during years with iow quotas. In addition, the seine fishery often over-
harvests: although, the level of over-harvesting has not been significant in most years. There

may; however, be an advantage to a quick concentrated seine fishery. The seine fieet with its

large catching power is able to take its entire quota when the roe content is at a premium. The

fishery often last for only a couple of hours and occurs in a small area; thus, a large portion of

the spawning biomass is left undisturbed. In addition, there is usually little impact on
subsistence harvesters. Because few gillnetters live in Sitka there would be little support from

the Sitka community for this type of re-allocation.

fi pi i Il t f g ki 8%%$ d

area, A bait fishery operated in Sitka Sound up until the mid-1960s when it was displaced by

the sac-roe fishery. Bait fishing uses seine gear; hence, some of the sac-roe seine permit

hoiders are bait fishermen, but not ail of the bait fishermen are sac-roe permit holders.

The ex-vessel price for bait herring is usually, but not always, considerably Less

than for sac-roe herring. Thus there would be a decrease in returns realized from the resource

if a re-allocation occurred. Because the bait fishery is a winter fishery there would be no

fishery conflicts between the bait and sac-roe fishery. However, some local residents believe
that the stock should not be fished twice every year. In addition the bait fishery is open to

access so the level of participation is unknown. Because few commercial bait fishermen live
in Sitka, there would be little support froin the Sitka community for this type of re-allocation.

Rec end If the Board decides to allocate to a broader base of users

they will need, formally or informally, a basis for allocation. The seven allocation criteria
include: 1! the history of each fishery; 2! the characteristics and number of participants in the
fishery; 3! the opportunity to obtain fish for personal and family consumption; 4! the
availability of alternative fisheries resources; 5! the importance of each fishery to the
economy of the state; 6! the importance of each fishery to the economy of the region and local
areas in which the fishery is located; 7! the importance of each fishery in providing
recreational opportunities. The Board can apply only the criteria they feel applicable.

I recominend the Board re-allocate the resource to a broader base of users and

support Option 1 to develop a local spawn-on-kelp pound fishery. One of the earlier fishery
policy reviews, Helgath and Rainery �989! recommended that resource development benefit
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local communities. The development of such a fishery could be supported by allocation
criteria 1, 2, and 6; because, there was a historic spawn-on-kelp fishery in Sitka Sound, the
current sac-roe fishery benefits mostly non-locals, and a new fishery with local participation

would provide greater benefits to the Sitka community. This option would allow the 51 seine

sac-roe permit holders to participate in the new fishery. Option two would meet criteria 1,

and partially ineet criteria 2 and 6, although local participation would be less. Because few

gillnetters or cominercial bait fishermen live in Sitka options three and four would likely meet

only criteria 1.

V W

The Alaska Board of Fisheries public proposal process was developed by the

Board in 1970. While it would only take Board action to change the public proposal process,

there has been little effort to re-structure this process to give the Board more of an active role

in policy development. Suggestions to reform the Board have been limited to smaller issues
such as changing how the members are selected, or creating several Boards. In coinparison,
the Canadian and California fisheries inanagernent processes are agency driven with limited

public input. A change to a limited public process could be considered for Alaska, but at

present appears politically unfeasible.
Alaska's fishery policies and the Board of Fisheries process have been the subject

of several studies over the last ten years. Each study recommended change in the policy

development process, Two notable observations include: 1! that the absence of a
comprehensive management and development plan is an unnecessary obstacle to rational
progress, and 2! that changes in biological, ecological, social and economic conditions may
necessitate corresponding changes in allocation among the various user groups. Two notable
reconunendations include that: 1! comprehensive fishery policy needs to be developed by the

legislature and the governor to serve as a framework for the Board of Fisheries to base
decisions on, and 2! the Board needs to take into account cultural and socioeconomic

implications of allocative decisions. To date, an overall fishery policy has not been developed
nor has one been proposed. The 1987 allocation criteria provided by the state legislature
provides a mechanism for reviewing social and economic considerations in allocation
decisions, but does not mandate a review of socioeconomic implications. A review of the

Board of Fisheries by Waste �992! concluded, among other things, that "For the Board to
reach beyond its present capability wi11 require legislation appropriate for addressing non-
conservation problems,"
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The Board hears from staff biologists who make resource conservation

recommendations, and from the Commercial Fisheries Entry Commission concerning the

level of participation in, and economic health of, the fisheries. But the Board rarely receives

an agency report concerning the social or equity conditions of the fisheries. They often

receive testimony on the social and economic impacts of proposed policy from individuals or

representatives of organizations, This information is often biased, and is generally not

provided in any type of scientific or systematic form nor is it summarized for analysis or

comparison.

The Board responds to proposals submitted by diverse groups including

subsistence, commercial, and sport fishermen, environmentalist, and non-consumptive users.

The number of requests to access fishery resources is steadily increasing. One major equity
issue is providing the opportunity for communities to benefit from use of local resources.
This goal was recommended in an early fishery policy review but never implemented. The
equal access clause in Alaska's constitution often prohibits this type of direct policy from
being implemented. However criteria 2 and 6 of the Board's allocation criteria, considers
characteristics of the participants and the importance of the fishery to local areas. Therefore,
the Board can give greater consideration to allocation proposals which would benefit local

economies.

p 1 *f kfh* pl'i*y

developed to guide the Board of Fisheries, the Alaska Department of Fish and Game, and the
Commercial Fisheries Entry Commission, While present policies have been successful in

conserving and maintaining Alaska's resources, additional policy must be developed by the
legislature and the governor to deal with allocation and equity issues which now fill the
Board's agenda. The legislature may have attempted to meet this need when they established
the seven allocation criteria, but they failed to provide objectives for determining under what
conditions to use which criteria. A comprehensive framework policy could include several
objectives to guide the Board in making allocation decisions. Because my research focused
on herring fisheries, and the Board of Fisheries only in the context of herring fisheries
development, I cannot recommend a comprehensive policy framework as part of this
dissertation,

However, considering the topic and interest of this dissertation, I recommend that
the Board adopt a policy which favors local participation in the allocation of fishery
resources. An example policy objective would be "Where possible the Board will allocate
fishery resources to encourage local participation, and provide economic benefit to the local

104



coinmunity." While the Hoard would not be able to allocate to "local residents only fisheries"

they could favor allocation or re-allocation proposals which would increase the likelihood of

focal participation. In employing such a policy objective the Board would apply criteria 2 and

6, and possibly 1, when considering allocation proposals.

In addition I recommend the Board develop a process for the staff to review

proposals and provide a synopsis of the possible impacts of the proposal on present and

potential users, and that the legislature provide the funds to hire a social scientists for this

task. Currently there is no dedicated staff member to provide a socioeconomic analysis even

though a large number of proposals now have socioeconomic implications to them.

Cm4miim

The intent of this dissertation is to look at the possible need for change in

management and allocation of Sitka herring. I conclude that several changes could be made

to the fishery that would safeguard the resource, improve the economic performance of the

fishery, or spread the benefits realized from use of the resource. The first recommendation for

changing the fishery is to improve resource protection by increasing the threshold level for the

fishery. This change can be easily made by the Board of Fisheries.

The second set of recommendations would likely result in an increase in the

economic performance of the fishery without changing the number of participants in the

fishery. I recommend several changes which could be implemented simultaneously. First

allow management to issue trip limits to the permit holders, in effect, creating individual

fishing quotas. Second provide in-season management capabilities to allow for the use of

pound gear to increase the likelihood of receiving increased rents from the fishery when the
fish are expected to be small in size. The Board can delegate this authority to management.

If individual trip limits and in-season gear changes can be made in both the Sitka Sound and

Lynn Canal fisheries, then the number of boats in the Southeast sac-roe fishery can be

maintained at 51.

Increasing access to the stock is a tougher issue; however, I conclude that the
Board has the ability and should provide opportunity for area residents to participate in the

commercial harvesting of local resources. The third set of recoinmendations is to increase

access to the resource and create a spawn-on-kelp pound fishery, or allow the Hoonah Sound

spawn-on-kelp pound fishermen in the Sitka area. The current sac-roe seine fishery benefits
mostly non-local fishermen. A fishery with a higher percent of local participants would
provide greater benefits to the local community.
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The review of the Sitka Sound fishery required an overview and broad analysis of
the Board of Fisheries policy making process. l conclude, as have other studies, that change
is needed to guide the Board in addressing the broader issues of allocation and equity in
managing Alaska's resources. I recommend the Board, or the state legislature, adopt a policy
objective which supports proposals that favor local participation over proposals which do not

favor local participation.
The Board of Fisheries will likely receive and take action on a number of

Southeast herring proposals addressing most of the above mentioned allocation options at the
winter 1996/97 meetings. The likelihood of change considering the Boards historic track
record is questionable. They have not changed the Sitka Sound stock allocation since the
early l970s when the wild spawn-on-kelp fishery was closed. However. if they had a policy
objective which directs them to support allocation proposals which favor local participation
they may be more inclined to make a change in the allocation of Sitka herring.
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